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ANTI-PCSK9 ANTIBODIES, FORMULATIONS, DOSING, AND
METHODS OF USE

CROSS-REFERENCE TO RELATED PATENT APPLICATIONS

[0001] This application claims the priority benefit of U.S. provisional application serial
nos. 61/660,605, filed June 15, 2012, and 61/786,280, filed March 14, 2013, which are

incorporated herein by reference in their entirety.

FIELD OF THE INVENTION

[0002] The present invention relates to anti-PCSK9 antibodies, antibody formulations,

dosing regimens, and methods of using the same.

BACKGROUND OF THE INVENTION

[0003] Proprotein convertase subtilisin/kexin type 9 (PCSK9) is a member of the
mammalian subtilisin family of proprotein convertases. PCSK9 plays a critical role in
cholesterol metabolism by controlling the levels of low density lipoprotein (LDL) particles
that circulate in the bloodstream. Elevated levels of PCSK9 have been shown to reduce LDL-
receptor levels in the liver, resulting in high levels of LDL-cholesterol in the plasma and
increased susceptibility to coronary artery disease. (Peterson et al., J Lipid Res. 49(7):1595-9
(2008)). Therefore, it would be highly advantageous to produce a therapeutic-based
antagonist of PCSKO that inhibits or antagonizes the activity of PCSK9 and the

corresponding role PCSKO plays in various therapeutic conditions.

SUMMARY OF THE INVENTION

[0004] The invention is in part based on a variety of antibodies to PCSK9. PCSK9 presents
as an important and advantageous therapeutic target, and the invention provides antibodies as
therapeutic and diagnostic agents for use in targeting pathological conditions associated with
expression and/or activity of PCSK9. Accordingly, the invention provides methods,
compositions, kits and articles of manufacture related to PCSK9.

[0005] In certain embodiments, an antibody or an antibody fragment that binds to PCSK9

or a fragment thereof is provided, wherein the antibody comprises a variable domain
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comprising at least one, two, three, four, five or six hypervariable region (HVR) sequences
selected from the group consisting of:

(1) HVR-HI comprising GFTFX;X,X3X4IH (SEQ ID NO: 28), wherein X; is S or
T; X,is G,Ror S; XzisH, Tor Y; X;is A or T;

(ii) HVR-H2 comprising RISPANGNTNYADSVKG (SEQ ID NO:4);

(iii)  HVR-H3 comprising WIGSRELYIMDY (SEQ ID NO:5);

(iv)  HVR-LI1 comprising RASQDVSX;AVA (SEQ ID NO:29), wherein X; is S or

(V) HVR-L2 comprising SASX;LYS (SEQ ID NO:30), wherein X is F or S; and

(vi)  HVR-L3 comprising QQSYX; X, X3X4T (SEQ ID NO:31) or
QOAYX XXX, T (SEQ ID NO:37), wherein X;is P, Ror T; X, is A, L Sor T; X5is L, P or
Q; X4isA,H,PorS.
[0006] In certain embodiments, an antibody or an antibody fragment that binds to PCSK9
or a fragment thereof is provided, wherein the antibody comprises a variable domain
comprising the following six HVR sequences:

1) HVR-HI comprising GFTFX; X,X;5X,IH (SEQ ID NO:28), wherein X; is S or
T; X5is G,Ror S; X3isH, Tor Y; X;is A or T;

(ii) HVR-H2 comprising RISPANGNTNYADSVKG (SEQ ID NO:4);

(iii)  HVR-H3 comprising WIGSRELYIMDY (SEQ ID NO:5);

(iv)  HVR-LI1 comprising RASQDVSX;AVA (SEQ ID NO:29), wherein X; is S or

(V) HVR-L2 comprising SASX;LYS (SEQ ID NO:30), wherein X is F or S; and

(vi)  HVR-L3 comprising QQSYX;X>XsX4T (SEQ ID NO:31) or
QOAYX XXX, T (SEQ ID NO:37), wherein X;is P, Ror T; X5 is A, L Sor T; Xsis L, P or
Q; X4isA,H,PorS.
[0007] In certain embodiments, an antibody or an antibody fragment that binds to PCSK9
or a fragment thereof is provided, wherein the antibody comprises a variable domain
comprising at least one, two, three, four, five or six hypervariable region (HVR) sequences
selected from the group consisting of:

1) HVR-HI comprising GFTFX; X,X;5X4IXs (SEQ ID NO: 45), wherein X is S
orT; X,isG,RorS; XsisH, Tor Y; X4is A or T; Xsis H or N;

(ii) HVR-H2 comprising RISPANGNTNYADSVKG (SEQ ID NO:4);
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(i)  HVR-H3 comprising WIGSRELYIMDY (SEQ ID NO:5);
(iv)  HVR-LI1 comprising RASQDVSX;AVA (SEQ ID NO:29), wherein X; is S or

(V) HVR-L2 comprising SASX;LYS (SEQ ID NO:30), wherein X is F or S; and

(vi)  HVR-L3 comprising QQSYX;X>XsX4T (SEQ ID NO:31) or
QOAYX XXX, T (SEQ ID NO:37), wherein X;is P, Ror T; X5 is A, L Sor T; Xsis L, P or
Q; X4isA,H,PorS.
[0008] In certain embodiments, an antibody or an antibody fragment that binds to PCSK9
or a fragment thereof is provided, wherein the antibody comprises a variable domain
comprising the following six HVR sequences:

() HVR-HI comprising GFTFX;X>X3X4IXs (SEQ ID NO: 45), wherein X is S
orT; X5i1sG,RorS; XsisH, Tor Y; X4is A or T; X5is H or N;

(ii) HVR-H2 comprising RISPANGNTNYADSVKG (SEQ ID NO:4);

(iii)  HVR-H3 comprising WIGSRELYIMDY (SEQ ID NO:5);

(iv)  HVR-LI1 comprising RASQDVSX;AVA (SEQ ID NO:29), wherein X; is S or

(V) HVR-L2 comprising SASX;LYS (SEQ ID NO:30), wherein X is F or S; and

(vi)  HVR-L3 comprising QQSYX; X, X3X4T (SEQ ID NO:31) or
QOAYX XXX, T (SEQ ID NO:37), wherein X;is P, Ror T; Xsis A, L Sor T; X5is L, P or
Q; X4isA,H,PorS.
[0009] In certain embodiments, an antibody or an antibody fragment that binds to PCSK9
or a fragment thereof is provided, wherein the antibody comprises a variable domain
comprising at least one, two, three, four, five or six hypervariable region (HVR) sequences
selected from the group consisting of:

() HVR-HI comprising GFTFX;X>X3X4IXs (SEQ ID NO: 45), wherein X is S
orT; X5i1sG,RorS; XsisH, Tor Y; X4is A or T; X5is H or N;

(ii) HVR-H2 comprising RISPANGNTNYADSVKG (SEQ ID NO:4);

(iii)  HVR-H3 comprising WIGSRELYIMDY (SEQ ID NO:5);

(iv)  HVR-LI comprising RASQDVSTAVA (SEQ ID NO:7);

(v) HVR-L2 comprising SASFLYS (SEQ ID NO:§); and
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(vi)  HVR-L3 comprising QQSYX;X>XsX4T (SEQ ID NO:31) or
QOAYX XXX, T (SEQ ID NO:37), wherein X;is P, Ror T; X5 is A, L Sor T; Xsis L, P or
Q; X4isA,H,PorS.
[0010] In certain embodiments, an antibody or an antibody fragment that binds to PCSK9
or a fragment thereof is provided, wherein the antibody comprises a variable domain
comprising the following six HVR sequences:

(1) HVR-HI comprising GFTFX;X>X3X4IXs (SEQ ID NO: 45), wherein X is S
orT; X5i1sG,RorS; XsisH, Tor Y; X4is A or T; X5is H or N;

(ii) HVR-H2 comprising RISPANGNTNYADSVKG (SEQ ID NO:4);

(iii)  HVR-H3 comprising WIGSRELYIMDY (SEQ ID NO:5);

(iv)  HVR-LI comprising RASQDVSTAVA (SEQ ID NO:7);

(v) HVR-L2 comprising SASFLYS (SEQ ID NO:§); and

(vi)  HVR-L3 comprising QQSYX;X>XsX4T (SEQ ID NO:31) or
QOAYX XXX, T (SEQ ID NO:37), wherein X;is P, Ror T; X5 is A, L Sor T; Xsis L, P or
Q; X4isA,H,PorS.
[0011] In certain embodiments, an antibody or an antibody fragment that binds to PCSK9
or a fragment thereof is provided, wherein the antibody comprises (a) HVR-H1 comprising
the amino acid sequence of SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, or SEQ ID NO:42,
(b) HVR-H2 comprising the amino acid sequence of SEQ ID NO:4, and (c) HVR-H3
comprising the amino acid sequence of SEQ ID NO:5. In certain embodiments, the antibody
further comprises (a) HVR-L1 comprising the amino acid sequence of SEQ ID NO:6 or SEQ
ID NO:7; (b) HVR-L2 comprising the amino acid sequence of SEQ ID NO:8 or SEQ ID
NO:26; and (c) HVR-L3 comprising the amino acid sequence of SEQ ID NO:9, SEQ ID
NO:10, SEQ ID NO:11, SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:14, or SEQ ID NO:33.
[0012] In certain embodiments, an antibody or an antibody fragment that binds to PCSK9
or a fragment thereof is provided, wherein the antibody comprises (a) HVR-L1 comprising
the amino acid sequence of SEQ ID NO:6 or SEQ ID NO:7; (b) HVR-L2 comprising the
amino acid sequence of SEQ ID NO:8 or SEQ ID NO:26; and (c) HVR-L3 comprising the
amino acid sequence of SEQ ID NO: 9, SEQ ID NO:10, SEQ ID NO:11, SEQ ID NO:12,
SEQ ID NO:13, SEQ ID NO:14, or SEQ ID NO:33. In certain embodiments, the antibody
further comprises (a) HVR-H1 comprising the amino acid sequence of SEQ ID NO:1, SEQ
ID NO:2, SEQ ID NO:3, or SEQ ID NO:42, (b) HVR-H2 comprising the amino acid
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sequence of SEQ ID NO:4, and (c) HVR-H3 comprising the amino acid sequence of SEQ ID
NO:5.
[0013] In one embodiment, an antibody or an antibody fragment that binds to PCSKO or a
fragment thereof is provided, wherein the antibody comprises:

(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:1;

(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:4;

(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:5;

(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:6;

(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:26; and

(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:9.
[0014] In one embodiment, an antibody or an antibody fragment that binds to PCSKO or a
fragment thereof is provided, wherein the antibody comprises:

(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:1;

(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:4;

(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:5;

(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:7;

(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:§; and

(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:9.
[0015] In one embodiment, an antibody or an antibody fragment that binds to PCSKO or a
fragment thereof is provided, wherein the antibody comprises:

(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:1;

(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:4;

(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:5;

(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:7;

(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:§; and

(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:10.
[0016] In another embodiment, an antibody or an antibody fragment that binds to PCSK9 or
a fragment thereof is provided, wherein the antibody comprises:

(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:1;

(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:4;

(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:5;

(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:7;
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(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:§; and
(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:11.
[0017] In another embodiment, an antibody or an antibody fragment that binds to PCSK9 or
a fragment thereof is provided, wherein the antibody comprises:
(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:2;
(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:4;
(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:5;
(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:7;
(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:§; and
(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:12.
[0018] In another embodiment, an antibody or an antibody fragment that binds to PCSK9 or
a fragment thereof is provided, wherein the antibody comprises:
(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:42;
(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:4;
(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:5;
(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:7;
(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:§; and
(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:12.
[0019] In another embodiment, an antibody or an antibody fragment that binds to PCSK9 or
a fragment thereof is provided, wherein the antibody comprises:
(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:3;
(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:4;
(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:5;
(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:7;
(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:§; and
(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:13.
[0020] In another embodiment, an antibody or an antibody fragment that binds to PCSK9 or
a fragment thereof is provided, wherein the antibody comprises:
(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:3;
(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:4;
(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:5;
(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:7;
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(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:§; and

(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:33.
[0021] In another embodiment, an antibody or an antibody fragment that binds to PCSK9 or
a fragment thereof is provided, wherein the antibody comprises:

(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:1;

(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:4;

(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:5;

(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:7;

(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:§; and

(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:14.
[0022] In certain embodiments, an antibody or an antibody fragment that binds to PCSK9
or a fragment thereof is provided, wherein the antibody comprises (a) a VH sequence having
at least 95% sequence identity to the amino acid sequence of SEQ ID NO:15, SEQ ID NO:16,
SEQ ID NO:17, SEQ ID NO:27, or SEQ ID NO:43; or (b) a VL sequence having at least 95%
sequence identity to the amino acid sequence of SEQ ID NO: 18, SEQ ID NO:19, SEQ ID
NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:34, or SEQ ID NO:44.
[0023] In certain embodiments, an antibody or an antibody fragment that binds to PCSK9
or a fragment thereof is provided, wherein the antibody comprises a VH sequence of SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:27, or SEQ ID NO:43. In certain
embodiments, the antibody further comprises a VL sequence of SEQ ID NO: 18, SEQ ID
NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:34, or
SEQ ID NO:44.
[0024] In one embodiment, an antibody or an antibody fragment that binds to PCSKO or a
fragment thereof is provided, wherein the antibody comprises a VH sequence of SEQ ID
NO:15 and a VL sequence of SEQ ID NO:18. In another embodiment, an antibody or an
antibody fragment that binds to PCSK9 or a fragment thereof is provided, wherein the
antibody comprises a VH sequence of SEQ ID NO:27 and a VL sequence of SEQ ID NO:44.
In another embodiment, an antibody or an antibody fragment that binds to PCSK9 or a
fragment thereof is provided, wherein the antibody comprises a VH sequence of SEQ ID
NO:15 and a VL sequence of SEQ ID NO:19. In another embodiment, an antibody or an
antibody fragment that binds to PCSK9 or a fragment thereof is provided, wherein the
antibody comprises a VH sequence of SEQ ID NO:27 and a VL sequence of SEQ ID NO:19.
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In another embodiment, an antibody or an antibody fragment that binds to PCSK9 or a
fragment thereof is provided, wherein the antibody comprises a VH sequence of SEQ ID
NO:27 and a VL sequence of SEQ ID NO:20. In another embodiment, an antibody or an
antibody fragment that binds to PCSK9 or a fragment thereof is provided, wherein the
antibody comprises a VH sequence of SEQ ID NO:16 and a VL sequence of SEQ ID NO:21.
In another embodiment, an antibody or an antibody fragment that binds to PCSK9 or a
fragment thereof is provided, wherein the antibody comprises a VH sequence of SEQ ID
NO:43 and a VL sequence of SEQ ID NO:21. In another embodiment, an antibody or an
antibody fragment that binds to PCSK9 or a fragment thereof is provided, wherein the
antibody comprises a VH sequence of SEQ ID NO:17 and a VL sequence of SEQ ID NO:22.
In another embodiment, an antibody or an antibody fragment that binds to PCSK9 or a
fragment thereof is provided, wherein the antibody comprises a VH sequence of SEQ ID
NO:27 and a VL sequence of SEQ ID NO:23. In another embodiment, an antibody or an
antibody fragment that binds to PCSK9 or a fragment thereof is provided, wherein the
antibody comprises a VH sequence of SEQ ID NO:17 and a VL sequence of SEQ ID NO:34.
[0025] In certain embodiments, an antibody or an antibody fragment that binds to PCSK9
or a fragment thereof is provided, wherein the antibody binds to an epitope within a fragment
of PCSK9. In certain embodiments, an antibody or an antibody fragment that binds to
PCSKO or a fragment thereof is provided, wherein the antibody binds to an epitope within a
fragment of PCSK9 comprising amino acids 376 to 379 of human PCSK9 amino acid
sequence of SEQ ID NO:24. In certain embodiments, the functional and/or structural epitope
of an antibody according to this invention includes residue D238 of human PCSK9. In
certain embodiments, the functional and/or structural epitope of an antibody according to this
invention includes residue A239 of human PCSK9. In certain embodiments, the functional
and/or structural epitope of an antibody according to this invention includes residues D238
and A239 of human PCSKO. In certain embodiments, the functional and/or structural epitope
of an antibody according to this invention includes residue E366 of human PCSK9. In certain
embodiments, the functional and/or structural epitope of an antibody according to this
invention includes residue D367 of human PCSK9. In certain embodiments, the functional
and/or structural epitope of an antibody according to this invention includes residues E366
and D367 of human PCSKO. In certain embodiments, the functional and/or structural epitope

of an antibody according to this invention includes residue H391 of human PCSK9. In
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certain embodiments, the functional and/or structural epitope of an antibody according to this
invention includes residues E366, D367 and H391 of human PCSK9. According to another
embodiment, the functional and/or structural epitope of an antibody according to this
invention includes residues A239 and H391 of human PCSK9. In certain embodiments, the
functional and/or structural epitope of includes one or more of residues A239, A341, E366,
D367 and H391 of human PCSK9. In certain embodiments, the functional and/or structural
epitope of includes one or more of residues near A239, A341, E366, D367 and H391 of
human PCSK®9. In certain embodiments, the functional and/or structural epitope of an
antibody according to this invention comprises (i) at least one residue selected from the group
consisting of R194 and E195, (ii) at least one residue selected from the group consisting of
D238 and A239, (iii) at least one residue selected from the group consisting of A341 and
Q342, and (iv) at least one residue selected from the group consisting of E366, D367, 1369,
S376, T377, C378, F379, S381 and H391, of human PCSK9. In certain embodiments, the
functional and/or structural epitope comprises one, two, three, four, five, six, seven, eight,
nine, ten, eleven, twelve, thirteen, fourteen or all of the following residues: R194, E195,
D238, A239, A341, Q342, E366, D367, 1369, S376, T377, C378, F379, S381 and H391 of
human PCSKO.

[0026] In certain embodiments, the anti-PCSK9 antibody is a monoclonal antibody. In
certain embodiments, the anti-PCSK9 antibody is humanized. In certain embodiments, the
anti-PCSKO9 antibody is a human antibody. In certain embodiments, at least a portion of the
framework sequence of the anti-PCSK9 antibody is a human consensus framework sequence.
In one embodiment, the antibody is an antibody fragment selected from a Fab, Fab’-SH, Fv,
scFv, or (Fab’), fragment.

[0027] In one aspect, a nucleic acid encoding any of the above anti-PCSK9 antibodies is
provided. In one embodiment, a vector comprising the nucleic acid is provided. In one
embodiment, the vector is an expression vector. In one embodiment, a host cell comprising
the vector is provided. In one embodiment, the host cell is eukaryotic. In another
embodiment, the host cell is mammalian. In yet another embodiment, the host cell is
prokaryotic. In one embodiment, a method of making an anti-PCSK9 antibody is provided,
wherein the method comprises culturing the host cell under conditions suitable for expression
of the nucleic acid encoding the antibody, and isolating the antibody. In certain embodiment,

the method further comprises recovering the anti-PCSK9 antibody from the host cell. In
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certain embodiments, a composition comprising any of the anti-PCSK9 antibodies described
herein is provided. In one embodiment, the composition further comprises a
pharmaceutically acceptable carrier.

[0028] In one aspect, provided herein is a pharmaceutical composition comprising an anti-
PCSKO9 antibody at about 100 to about 225 mg/mL, arginine succinate at about 180 to about
220 mM, polysorbate at about 0.01% to about 0.03%, and pH at about 5.2 to about 6.2. In
certain embodiments, the anti-PCSKO antibody or antibody fragment in the composition is at
about 150 mg/mL, arginine succinate in the composition is at about 200 mM, and polysorbate
20 in the composition is about 0.02%, and pH at about 5.5. In certain embodiments, the
composition is suitable for subcutaneous administration. In certain embodiments, the
viscosity of the composition is less than about 10 cP at 25°C. Any anti-PCSKO antibodies
known in the art or described herein may be formulated into the composition.

[0029] In one aspect, provided herein is a pharmaceutical composition comprising an anti-
PCSKO9 antibody at about 150 to about 225 mg/mL, histidine acetate at about 10 to about 30
mM, arginine acetate at about 150 to about 170 mM, polysorbate at about 0.01% to about
0.03%, and pH at about 5.8 to about 6.2. In certain embodiments, the anti-PCSKO antibody
or antibody fragment in the composition is at about 200 mg/mL, histidine acetate in the
composition is at about 20 mM, arginine acetate in the composition is at about 160 mM, and
polysorbate 20 in the composition is about 0.02%, and pH at about 6.0. In certain
embodiments, the composition is suitable for subcutaneous administration. In certain
embodiments, the viscosity of the composition is less than about 10 cP at 25°C. Any anti-
PCSKO9 antibodies known in the art or described herein may be formulated into the
composition.

[0030] In one aspect, provided herein is a subcutaneous administration device containing an
anti-PCSKO9 antibody or a composition comprising an anti-PCSK9 antibody described herein.
In certain embodiments, the device is for delivering to an individual a flat dose in the range of
about 200 to about 1200 mg of the antibody. In certain embodiments, the device is a pre-
filled syringe (e.g., 0.5-mL, 1-mL, 1.25-mL, 1.5-mL, 1.75-mL, 2-mL, 2.25-mL, or 2.5-mL
syringe). In certain embodiments, the device is a 1-mL pre-filled syringe and the antibody
concentration in the pre-filled syringe is about 200 mg/mL. In certain embodiments, the
device is a 1.5-mL pre-filled syringe and the antibody concentration in the pre-filled syringe is

about 200 mg/mL. In certain embodiments, the device is a 2-mL pre-filled syringe and the
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antibody concentration in the pre-filled syringe is about 200 mg/mL. In certain embodiments,
the device is a 2.25-mL pre-filled syringe and the antibody concentration in the pre-filled
syringe is about 200 mg/mL. In certain embodiments, the device is a 2.5-mL pre-filled
syringe and the antibody concentration in the pre-filled syringe is about 200 mg/mL.

[0031] In one aspect, the invention concerns methods of inhibiting binding of PCSK9 to
LDL-receptor (LDLR) in a subject, said method comprising administering to the subject an
effective amount of any of the anti-PCSK9 antibodies described herein. In another aspect, the
invention concerns methods of reducing a level of cholesterol in a subject, said method
comprising administering to the subject an effective amount of any of the anti-PCSK9
antibodies described herein. In one embodiment, the cholesterol is LDL-cholesterol. In
another aspect, the invention concerns methods of reducing a level of LDL-cholesterol in a
subject, said method comprising administering to the subject an effective amount of any of
the anti-PCSKO9 antibodies described herein. In certain embodiments, the invention concerns
methods of lowering serum LDL-cholesterol level in a subject, said method comprising
administering to the subject an effective amount of any one of the anti-PCSK?9 antibodies
described herein. In another aspect, the invention concerns methods of treating a condition
associated with elevated level of LDL-cholesterol in a subject, said method comprising
administering to the subject an effective amount of any one of the anti-PCSK?9 antibodies
described herein.

[0032] In one aspect, the invention concerns methods of treating a cholesterol related
disorder. An exemplary and non-limiting list of cholesterol related disorders contemplated is
provided herein under “Compositions and Methods.” In certain embodiments, the cholesterol
related disorder is hypercholesterolemia. In certain embodiments, the invention concerns
methods of treating hypercholesterolemia comprising administering to the subject an effective
amount of any one of the anti-PCSK9 antibodies described herein. In certain embodiments,
the invention concerns methods of preventing and/or treating atherosclerosis and/or
cardiovascular diseases. In certain embodiments, the invention concerns methods of reducing
the risk of recurrent cardiovascular events in an individual comprising administering to the
individual an amount effective of any one of the anti-PCSK9 antibodies described herein.
[0033] In one aspect, the invention concerns methods for treating any disease or condition
which can be improved, ameliorated, inhibited or prevented by removal, inhibition or

reduction of PCSKO9 activity. In certain embodiments, diseases or disorders that are either

-11-



WO 2013/188855 PCT/US2013/046032

treatable or preventable through the use of statins can also be treated using any one of the
anti-PCSKO9 antibodies described herein. In certain embodiments, disorders or disease that
can benefit from the prevention of cholesterol synthesis or increased LDLR expression can
also be treated using any one of the anti-PCSK9 antibodies described herein.

[0034] In certain embodiments of the methods described herein, the anti-PCSK9 antibody
is administered subcutaneously at 200 mg, 220 mg, 380 mg, 400 mg, 600 mg, 760 mg, 800
mg, 1000 mg, 1140 mg, or 1200 mg per dose every two weeks, every month, every two
months, or every three months. In certain embodiments of the methods described herein, the
anti-PCSKO9 antibody is administered subcutaneously at 200 mg, 220 mg, 380 mg, 400 mg,
600 mg, 760 mg, 800 mg, 1000 mg, 1140 mg, or 1200 mg per dose every two weeks. In
certain embodiments of the methods described herein, the anti-PCSK9 antibody is
administered subcutaneously at 200 mg, 220 mg, 380 mg, 400 mg, 600 mg, 760 mg, 800 mg,
1000 mg, 1140 mg, or 1200 mg per dose every month. In certain embodiments of the
methods described herein, the anti-PCSK9 antibody is administered subcutaneously at 200
mg, 220 mg, 380 mg, 400 mg, 600 mg, 760 mg, 800 mg, 1000 mg, 1140 mg, or 1200 mg per
dose every two months. In certain embodiments of the methods described herein, the anti-
PCSKO antibody is administered subcutaneously at 200 mg, 220 mg, 380 mg, 400 mg, 600
mg, 760 mg, 800 mg, 1000 mg, 1140 mg, or 1200 mg per dose every three months.

[0035] In certain embodiments of the methods described herein, the anti-PCSK9 antibody
is administered subcutaneously at 200-1200 mg, 200-1000 mg, 200-800 mg, 200-600 mg,
200-400 mg, 400-1200 mg, 400-1000 mg, 400-800 mg, 400-600 mg, 600-1200 mg, 600-1000
mg, 600-800 mg, 800-1200 mg, 800-1000 mg, 800-900 mg, 750-850 mg, 750-800 mg, 775-
825 mg, 350-450 mg, 375-425 mg, or 375-400 mg per dose every two weeks, every month,
every two months, or every three months. In certain embodiments of the methods described
herein, the anti-PCSK9 antibody is administered subcutaneously at 200-1200 mg, 200-1000
mg, 200-800 mg, 200-600 mg, 200-400 mg, 400-1200 mg, 400-1000 mg, 400-800 mg, 400-
600 mg, 600-1200 mg, 600-1000 mg, 600-800 mg, 800-1200 mg, 800-1000 mg, 800-900 mg,
750-850 mg, 750-800 mg, 775-825 mg, 350-450 mg, 375-425 mg, or 375-400 mg per dose
every two weeks. In certain embodiments of the methods described herein, the anti-PCSK9
antibody is administered subcutaneously at 200-1200 mg, 200-1000 mg, 200-800 mg, 200-
600 mg, 200-400 mg, 400-1200 mg, 400-1000 mg, 400-800 mg, 400-600 mg, 600-1200 mg,
600-1000 mg, 600-800 mg, 800-1200 mg, 800-1000 mg, 800-900 mg, 750-850 mg, 750-800
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mg, 775-825 mg, 350-450 mg, 375-425 mg, or 375-400 mg per dose every month. In certain
embodiments of the methods described herein, the anti-PCSK9 antibody is administered
subcutaneously at 200-1200 mg, 200-1000 mg, 200-800 mg, 200-600 mg, 200-400 mg, 400-
1200 mg, 400-1000 mg, 400-800 mg, 400-600 mg, 600-1200 mg, 600-1000 mg, 600-800 mg,
800-1200 mg, 800-1000 mg, 800-900 mg, 750-850 mg, 750-800 mg, 775-825 mg, 350-450
mg, 375-425 mg, or 375-400 mg per dose every two months. In certain embodiments of the
methods described herein, the anti-PCSK9 antibody is administered subcutaneously at 200-
1200 mg, 200-1000 mg, 200-800 mg, 200-600 mg, 200-400 mg, 400-1200 mg, 400-1000 mg,
400-800 mg, 400-600 mg, 600-1200 mg, 600-1000 mg, 600-800 mg, 800-1200 mg, 800-1000
mg, 800-900 mg, 750-850 mg, 750-800 mg, 775-825 mg, 350-450 mg, 375-425 mg, or 375-
400 mg per dose every three months.

[0036] In certain embodiments of the methods described herein, the anti-PCSK9 antibody
is administered subcutaneously at 200 mg, 220 mg, 380 mg, 400 mg, 600 mg, 760 mg, 800
mg, 1000 mg, 1140 mg, or 1200 mg per dose every 2 weeks, every 4 weeks, every 6 weeks,
every 8 weeks, every 10 weeks, or every 12 weeks. In certain embodiments of the methods
described herein, the anti-PCSKO antibody is administered subcutaneously at 200 mg, 220
mg, 380 mg, 400 mg, 600 mg, 760 mg, 800 mg, 1000 mg, 1140 mg, or 1200 mg per dose
every 2 weeks. In certain embodiments of the methods described herein, the anti-PCSK9
antibody is administered subcutaneously at 200 mg, 220 mg, 380 mg, 400 mg, 600 mg, 760
mg, 800 mg, 1000 mg, 1140 mg, or 1200 mg per dose every 4 weeks. In certain embodiments
of the methods described herein, the anti-PCSK9 antibody is administered subcutaneously at
200 mg, 220 mg, 380 mg, 400 mg, 600 mg, 760 mg, 800 mg, 1000 mg, 1140 mg, or 1200 mg
per dose every 6 weeks. In certain embodiments of the methods described herein, the anti-
PCSKO antibody is administered subcutaneously at 200 mg, 220 mg, 380 mg, 400 mg, 600
mg, 760 mg, 800 mg, 1000 mg, 1140 mg, or 1200 mg per dose every 8 weeks. In certain
embodiments of the methods described herein, the anti-PCSK9 antibody is administered
subcutaneously at 200 mg, 220 mg, 380 mg, 400 mg, 600 mg, 760 mg, 800 mg, 1000 mg,
1140 mg, or 1200 mg per dose every 10 weeks. In certain embodiments of the methods
described herein, the anti-PCSKO antibody is administered subcutaneously at 200 mg, 220
mg, 380 mg, 400 mg, 600 mg, 760 mg, 800 mg, 1000 mg, 1140 mg, or 1200 mg per dose

every 12 weeks.
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[0037] In certain embodiments of the methods described herein, the anti-PCSK9 antibody
is administered subcutaneously at 200-1200 mg, 200-1000 mg, 200-800 mg, 200-600 mg,
200-400 mg, 400-1200 mg, 400-1000 mg, 400-800 mg, 400-600 mg, 600-1200 mg, 600-1000
mg, 600-800 mg, 800-1200 mg, 800-1000 mg, 800-900 mg, 750-850 mg, 750-800 mg, 775-
825 mg, 350-450 mg, 375-425 mg, or 375-400 mg per dose every 2 weeks, every 4 weeks,
every 6 weeks, every 8 weeks, every 10 weeks, or every 12 weeks. In certain embodiments of
the methods described herein, the anti-PCSKO antibody is administered subcutaneously at
200-1200 mg, 200-1000 mg, 200-800 mg, 200-600 mg, 200-400 mg, 400-1200 mg, 400-1000
mg, 400-800 mg, 400-600 mg, 600-1200 mg, 600-1000 mg, 600-800 mg, 800-1200 mg, 800-
1000 mg, 800-900 mg, 750-850 mg, 750-800 mg, 775-825 mg, 350-450 mg, 375-425 mg, or
375-400 mg per dose every 2 weeks. In certain embodiments of the methods described
herein, the anti-PCSK9 antibody is administered subcutaneously at 200-1200 mg, 200-1000
mg, 200-800 mg, 200-600 mg, 200-400 mg, 400-1200 mg, 400-1000 mg, 400-800 mg, 400-
600 mg, 600-1200 mg, 600-1000 mg, 600-800 mg, 800-1200 mg, 800-1000 mg, 800-900 mg,
750-850 mg, 750-800 mg, 775-825 mg, 350-450 mg, 375-425 mg, or 375-400 mg per dose
every 4 weeks. In certain embodiments of the methods described herein, the anti-PCSK9
antibody is administered subcutaneously at 200-1200 mg, 200-1000 mg, 200-800 mg, 200-
600 mg, 200-400 mg, 400-1200 mg, 400-1000 mg, 400-800 mg, 400-600 mg, 600-1200 mg,
600-1000 mg, 600-800 mg, 800-1200 mg, 800-1000 mg, 800-900 mg, 750-850 mg, 750-800
mg, 775-825 mg, 350-450 mg, 375-425 mg, or 375-400 mg per dose every 6 weeks. In
certain embodiments of the methods described herein, the anti-PCSK9 antibody is
administered subcutaneously at 200-1200 mg, 200-1000 mg, 200-800 mg, 200-600 mg, 200-
400 mg, 400-1200 mg, 400-1000 mg, 400-800 mg, 400-600 mg, 600-1200 mg, 600-1000 mg,
600-800 mg, 800-1200 mg, 800-1000 mg, 800-900 mg, 750-850 mg, 750-800 mg, 775-825
mg, 350-450 mg, 375-425 mg, or 375-400 mg per dose every 8 weeks. In certain
embodiments of the methods described herein, the anti-PCSK9 antibody is administered
subcutaneously at 200-1200 mg, 200-1000 mg, 200-800 mg, 200-600 mg, 200-400 mg, 400-
1200 mg, 400-1000 mg, 400-800 mg, 400-600 mg, 600-1200 mg, 600-1000 mg, 600-800 mg,
800-1200 mg, 800-1000 mg, 800-900 mg, 750-850 mg, 750-800 mg, 775-825 mg, 350-450
mg, 375-425 mg, or 375-400 mg per dose every 10 weeks. In certain embodiments of the
methods described herein, the anti-PCSK9 antibody is administered subcutaneously at 200-
1200 mg, 200-1000 mg, 200-800 mg, 200-600 mg, 200-400 mg, 400-1200 mg, 400-1000 mg,
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400-800 mg, 400-600 mg, 600-1200 mg, 600-1000 mg, 600-800 mg, 800-1200 mg, 800-1000
mg, 800-900 mg, 750-850 mg, 750-800 mg, 775-825 mg, 350-450 mg, 375-425 mg, or 375-
400 mg per dose every 12 weeks.

[0038] In certain embodiments of the methods described herein, the anti-PCSK9 antibody
is administered subcutaneously at 600 mg per dose every 8 weeks. In certain embodiments of
the methods described herein, the anti-PCSKO antibody is administered subcutaneously at
800 mg per dose every 8 weeks. In certain embodiments of the methods described herein, the
anti-PCSKO9 antibody is administered subcutaneously at 800 mg per dose every 10 weeks. In
certain embodiments of the methods described herein, the anti-PCSK9 antibody is
administered subcutaneously at 800 mg per dose every 12 weeks. In certain embodiments of
the methods described herein, the anti-PCSKO antibody is administered subcutaneously at
760 mg per dose every 8 weeks. In certain embodiments of the methods described herein, the
anti-PCSKO9 antibody is administered subcutaneously at 760 mg per dose every 10 weeks. In
certain embodiments of the methods described herein, the anti-PCSK9 antibody is
administered subcutaneously at 760 mg per dose every 12 weeks. In certain embodiments of
the methods described herein, the anti-PCSKO antibody is administered subcutaneously at
400 mg per dose every 4 weeks. In certain embodiments of the methods described herein, the
anti-PCSKO9 antibody is administered subcutaneously at 400 mg per dose every 8 weeks. In
certain embodiments of the methods described herein, the anti-PCSK9 antibody is
administered subcutaneously at 400 mg per dose every 12 weeks. In certain embodiments of
the methods described herein, the anti-PCSKO antibody is administered subcutaneously at
380 mg per dose every 4 weeks. In certain embodiments of the methods described herein, the
anti-PCSKO9 antibody is administered subcutaneously at 380 mg per dose every 8 weeks. In
certain embodiments of the methods described herein, the anti-PCSK9 antibody is
administered subcutaneously at 380 mg per dose every 12 weeks. In certain embodiments of
the methods described herein, the anti-PCSKO antibody is administered subcutaneously at
220 mg per dose every 2 weeks. In certain embodiments of the methods described herein, the
anti-PCSKO9 antibody is administered subcutaneously at 220 mg per dose every 4 weeks. In
certain embodiments of the methods described herein, the anti-PCSK9 antibody is
administered subcutaneously at 220 mg per dose every § weeks.

[0039] In certain embodiments of the methods described herein, subjects receiving the anti-

PCSKO9 antibody are monitored for LDL-c levels and if their levels drop below 25 or 15
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mg/dL, then their dose is adjusted down to around 50% or 25% of the initial dose by
adjusting the dose and/or frequency of administration. In certain embodiments of the
methods described herein, a subject is administered an initial dose of 800 mg of anti-PCSK9
antibody every 8 weeks, the LDL-c levels of the subject are monitored and if the subject’s
LDL-c levels drop below 25 mg/dL, the dose is adjusted to 200 mg of anti-PCSK9 antibody
every 8 weeks. In certain embodiments of the methods described herein, a subject is
administered an initial dose of 800 mg of anti-PCSK9 antibody every 8 weeks, the LDL-c
levels of the subject are monitored and if the subject’s LDL-c levels drop below 15 mg/dL,
the dose is adjusted to 200 mg of anti-PCSK9 antibody every 8§ weeks. In certain
embodiments of the methods described herein, a subject is administered an initial dose of 760
mg of anti-PCSK®9 antibody every 8 weeks, the LDL-c levels of the subject are monitored and
if the subject’s LDL-c levels drop below 25 mg/dL, the dose is adjusted to 200 mg of anti-
PCSKO antibody every 8 weeks. In certain embodiments of the methods described herein, a
subject is administered an initial dose of 760 mg of anti-PCSKO antibody every 8 weeks, the
LDL-c levels of the subject are monitored and if the subject’s LDL-c levels drop below 15
mg/dL, the dose is adjusted to 200 mg of anti-PCSK9 antibody every 8§ weeks. In certain
embodiments of the methods described herein, a subject is administered an initial dose of 760
mg of anti-PCSK®9 antibody every 8 weeks, the LDL-c levels of the subject are monitored and
if the subject’s LDL-c levels drop below 25 mg/dL, the dose is adjusted to 190 mg of anti-
PCSKO antibody every 8 weeks. In certain embodiments of the methods described herein, a
subject is administered an initial dose of 760 mg of anti-PCSKO antibody every 8 weeks, the
LDL-c levels of the subject are monitored and if the subject’s LDL-c levels drop below 15
mg/dL, the dose is adjusted to 190 mg of anti-PCSK9 antibody every 8§ weeks. In certain
embodiments of the methods described herein, a subject is administered an initial dose of 400
mg of anti-PCSK®9 antibody every 4 weeks, the LDL-c levels of the subject are monitored and
if the subject’s LDL-c levels drop below 25 mg/dL, the dose is adjusted to 100 mg of anti-
PCSKO antibody every 4 weeks. In certain embodiments of the methods described herein, a
subject is administered an initial dose of 400 mg of anti-PCSKO antibody every 4 weeks, the
LDL-c levels of the subject are monitored and if the subject’s LDL-c levels drop below 15
mg/dL, the dose is adjusted to 100 mg of anti-PCSK9 antibody every 4 weeks. In certain
embodiments of the methods described herein, a subject is administered an initial dose of 380

mg of anti-PCSK®9 antibody every 4 weeks, the LDL-c levels of the subject are monitored and
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if the subject’s LDL-c levels drop below 25 mg/dL, the dose is adjusted to 100 mg of anti-
PCSKO antibody every 4 weeks. In certain embodiments of the methods described herein, a
subject is administered an initial dose of 380 mg of anti-PCSKO antibody every 4 weeks, the
LDL-c levels of the subject are monitored and if the subject’s LDL-c levels drop below 15
mg/dL, the dose is adjusted to 100 mg of anti-PCSK9 antibody every 4 weeks.

[0040] In certain embodiments, any of the foregoing subcutaneous doses are administered
using a subcutaneous administration device. In certain embodiments, the device is a pre-
filled syringe (e.g., 0.5-mL, 1-mL, 1.25-mL, 1.5-mL, 1.75-mL, 2-mL, 2.25-mL, or 2.5-mL
syringe). In certain embodiments, the device is a 1-mL pre-filled syringe and the antibody
concentration in the pre-filled syringe is about 200 mg/mL. In certain embodiments, the
device is a 1.5-mL pre-filled syringe and the antibody concentration in the pre-filled syringe is
about 200 mg/mL. In certain embodiments, the device is a 2-mL pre-filled syringe and the
antibody concentration in the pre-filled syringe is about 200 mg/mL. In certain embodiments,
the device is a 2.25-mL pre-filled syringe and the antibody concentration in the pre-filled
syringe is about 200 mg/mL. In certain embodiments, the device is a 2.5-mL pre-filled
syringe and the antibody concentration in the pre-filled syringe is about 200 mg/mL. In
certain embodiments, more than one syringe may be used to obtain the full flat dose, e.g., one
syringe, two syringes, three syringes, or four syringes. In alternative embodiments, a high
volume, single use, subcutaneous infusion device may be used to obtainthe full flat dose, e.g.,
a dose that can administer 3 mL, 4 mL, 5 mL, 6 mL, 7 mL, 8§ mL, 9 mL or 10 mL.

[0041] In certain embodiments, the dose is 800 mg and it is administered every 8 weeks
using two 2.25 mL syringes containing an anti-PCSKO antibody at 200 mg/mL concentration.
In certain embodiments, the dose is 800 mg and it is administered every 8 weeks using three
2.25 mL syringes containing an anti-PCSK9 antibody at 200 mg/mL concentration. In certain
embodiments, the dose is 800 mg and it is administered every 10 weeks using two 2.25 mLL
syringes containing an anti-PCSKO antibody at 200 mg/mL concentration. In certain
embodiments, the dose is 800 mg and it is administered every 10 weeks using three 2.25 mL
syringes containing an anti-PCSKO antibody at 200 mg/mL concentration. In certain
embodiments, the dose is 800 mg and it is administered every 12 weeks using two 2.25 mL
syringes containing an anti-PCSKO antibody at 200 mg/mL concentration. In certain
embodiments, the dose is 800 mg and it is administered every 12 weeks using three 2.25 mL

syringes containing an anti-PCSKO antibody at 200 mg/mL concentration. In certain
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embodiments, the dose is 800 mg and it is administered every 8 weeks using a high volume,
single use, subcutaneous infusion device containing 4 mL of an anti-PCSK9 antibody at 200
mg/mL.

[0042] In certain embodiments, the dose is 760 mg and it is administered every 8 weeks
using two 2.25 mL syringes containing an anti-PCSKO antibody at 200 mg/mL concentration.
In certain embodiments, the dose is 760 mg and it is administered every 10 weeks using two
2.25 mL syringes containing an anti-PCSK9 antibody at 200 mg/mL concentration. In certain
embodiments, the dose is 760 mg and it is administered every 12 weeks using two 2.25 mLL
syringes containing an anti-PCSKO antibody at 200 mg/mL concentration.

[0043] In certain embodiments, the dose is 600 mg and it is administered every 8 weeks
using two 2.25 mL syringes containing an anti-PCSKO antibody at 200 mg/mL concentration.
In certain embodiments, the dose is 600 mg and it is administered every 12 weeks using two
2.25 mL syringes containing an anti-PCSK9 antibody at 200 mg/mL concentration.

[0044] In certain embodiments, the dose is 400 mg and it is administered every 4 weeks
using one 2.5 mL syringe containing an anti-PCSK9 antibody at 200 mg/mL concentration.

In certain embodiments, the dose is 400 mg and it is administered every 4 weeks using two
2.25 mL syringes containing an anti-PCSK9 antibody at 200 mg/mL concentration. In certain
embodiments, the dose is 380 mg and it is administered every 4 weeks using one 2.25 mL
syringe containing an anti-PCSK9 antibody at 200 mg/mL concentration.

[0045] In certain embodiments, the methods described herein further comprise
administering to the subject an effective amount of a second medicament, wherein the anti-
PCSKO antibody is the first medicament. In one embodiment, the second medicament
elevates the level of LDLR protein. In another embodiment, the second medicament reduces
the level of LDL-cholesterol. In another embodiment, the second medicament comprises a
statin. In another embodiment, the statin is selected from the group consisting of atorvastatin,
fluvastatin, lovastatin, mevastatin, pitavastatin, pravastatin, rosuvastatin, simvastatin, and any
combination thereof. In another embodiment, the second medicament elevates the level of
HDL-cholesterol. In certain embodiments, the subject or the individual is human.

[0046] In one aspect, the invention concerns a method of detecting PCSK9 protein in a
sample suspected of containing the PCSK9 protein, the method comprising (a) contacting the

sample with the anti-PCSKO antibody described herein; and (b) detecting formation of a
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complex between the anti-PCSK9 antibody and the PCSKO9 protein. In one embodiment, the
anti-PCSKO9 antibody is detectably labeled.
[0047] Any embodiment described herein or any combination thereof applies to any and all

anti-PCSKO9 antibodies, methods and uses of the invention described herein.

BRIEF DESCRIPTION OF THE FIGURES

[0048] FIGURE 1 shows heavy chain HVR sequences, H1 (SEQIDNOS 1,1, 1, 1, 1, 2,
42, 3, 3, 1, respectively, in order of appearance), H2 (all disclosed as SEQ ID NO: 4), and H3
(all disclosed as SEQ ID NO: 5), and light chain HVR sequences, L1 (SEQ ID NOS: 6, 7, 7,
7,7,7,7,7,7 and 7, respectively, in order of appearance), L2 (SEQ ID NOS: 26, 8, 8§, 8, 8, 8,
8, 8, 8 and 8, respectively, in order of appearance) and L3 (SEQ ID NOS: 9, 9, 10, 10, 11, 12,
12, 13, 33 and 14, respectively, in order of appearance), of anti-PCSK9 antibodies.

[0049] FIGURE 2A-B show the amino acid sequences of (A) the heavy chain variable
domains (SEQ ID NOS: 15, 27, 15, 27, 27, 16, 43, 17, 17 and 27, respectively, in order of
appearance) and (B) light chain variable domains (SEQ ID NOS: 18, 44, 19, 19, 20, 21, 21,
22, 34 and 23, respectively, in order of appearance) of anti-PCSK9 antibodies. Positions are
numbered according to Kabat and hypervariable regions are boxed.

[0050] FIGURE 3A-D show dissociation constants of the anti-PCSK9 antibodies (IgG)
against (A) human PCSK9, (B) murine PCSK9, (C) cyno PCSK9 and rat PCSK9, and (D)
rhesus PCSKO.

[0051] FIGURE 4. Anti-PCSK9 antibodies inhibit binding of PCSK9 to LDLR in a
competition binding ELISA. Blank (no antibody; open square) and control antibody (open
circle) are shown in dashed lines. Anti-PCSK9 antibodies are shown in solid lines. ICsg
values of anti-PCSK9 antibodies are shown in the table.

[0052] FIGURE S. Different concentrations of anti-PCSK9 antibodies were incubated
with 15 pg/ml PCSK9 and added to HepG2 cells for 4 hours. Cells were processed for FACS
analysis of surface LDLR. The data indicate that the anti-PCSK9 antibodies effectively
prevented LDLR downregulation. The positive control is cells not treated with PCSKO.
[0053] FIGURE 6. Western blot with anti-LDLR antibody showing that 30 ug of PCSK9

for 1 hr significantly downregulated LDLR levels in mouse liver.
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[0054] FIGURE 7. Western blot with anti-LDLR antibody showing that all five anti-
PCSKO antibodies prevented LDLR downregulation in mouse liver. The bottom
immunoblot is a pool of 4 livers (10 pg of protein from each liver) per treatment group.
[0055] FIGURE 8 shows anti-PCSK9 antibody concentrations in sera of C57JBL/6 mice
after single I.V. injection. Shown are the average concentrations of the dosing groups 0.5
mg/kg; 5 mg/kg; and 20 mg/kg (n=3).

[0056] FIGURE 9 shows comparison of anti-PCSK9 antibody concentrations in sera of
C57JBL/6 WT and PCSK9™ mice after single I.V. injection of 5 mg/kg anti-PCSK9 antibody.
The average concentrations of each dosing group are shown (n=3).

[0057] FIGURE 10 shows anti-PCSK9 antibody concentrations in sera of individual
cynomolgus monkey after single I.V. injection. Three dosing groups are included: 5 mg/kg;
20 mg/kg; and 60 mg/kg.

[0058] FIGURE 11 shows anti-PCSK9 antibody concentrations in sera of cynomolgus
monkeys after single I.V. injection. Shown are the average concentrations of the dosing
groups 5 mg/kg, 20 mg/kg, and 60 mg/kg (n=3).

[0059] FIGURE 12 shows total cholesterol level in the sera of mice treated with a single
dose (10mg/kg body weight) of either control (Crtl) or anti-PCSKO antibody. Cholesterol
levels were measured at different days as indicated in the figure.

[0060] FIGURE 13 shows total cholesterol level in the sera from the mice treated with
single dose (10mg/kg body weight) of either control or anti-PCSK9 antibody.

[0061] FIGURE 14 shows a schematic of the Phase I trial design including cohorts A-J.
Each cohort included six patients treated with the active agent and two patients treated with
placebo, for a total of 8 patients per cohort and 80 total patients.

[0062] FIGURE 15 shows pharmacokinetic data for study cohorts A-J. Results from the
single dose cohorts A-E and J are shown in the left panel and results from the multiple dose
cohorts F-I are shown in the right panel. Red arrows indicate timing of drug administration.
[0063] FIGURE 16 shows mean absolute change from baseline in LDL-c (mg/dL) levels
for the single dose cohorts.

[0064] FIGURE 17 shows mean percent change in baseline in LDL-c levels for the single
dose cohorts.

[0065] FIGURE 18 shows mean absolute change from baseline in LDL-c (mg/dL) levels

for the multiple dose cohorts.
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[0066] FIGURE 19 shows mean percent change in baseline in LDL-c levels for the
multiple dose cohorts.

[0067] FIGURE 20 shows the viscosity of anti-PCSK9 as a function of protein
concentration in a formulation of 200 mM arginine succinate, 0.02% PS20, pH 5.5.

[0068] FIGURE 21 shows size exclusion chromatography (SEC) (left panel) and turbidity
(right panel) analyses for control and agitated anti-PCSK9 samples containing various
concentrations of Polysorbate 20 (PS20) in 2cc glass vials.

[0069] FIGURE 22 shows oxidation of methionine and tryptophan residues in anti-PCSK9
under various conditions by peptide mapping.

[0070] FIGURE 23 shows oxidation of methionine and tryptophan residues in and adjacent
to CDRs of anti-PCSK9 under various conditions by peptide mapping.

[0071] FIGURE 24 shows ion exchange chromatography (IEC) (left panel) and SEC (right
panel) pH rate profiles for 200 mg/mL anti-PCSK9 from pH 5.0 to 6.5 (200 mM arginine
succinate, 0.02% PS20 at pH 5.0-6.0 or 20 mM histidine HCL, 160 mM arginine HCI, 0.02%
PS20 at pH 6.5).

[0072] FIGURE 25 shows percent main peak (left panel) and percent high molecular
weight species (HMWS) (right panel) data by SEC for anti-PCSKO during frozen storage in
HCI (200 mg/mL anti-PCSK9 in 20 mM histidine HCI, 160 mM arginine HCI, 0.02% PS20,
pH 6.0) and Acetate (200 mg/mL anti-PCSK9 in 20 mM histidine acetate, 160 mM arginine
acetate, 0.02% PS20, pH 6.0) formulations.

[0073] FIGURE 26 shows counter-ion effects on 200 mg/mL anti-PCSK9 at pH 6.0 by
CE-SDS (top), SEC (middle), and IEC (bottom) after 1 month at 40°C storage.

[0074] FIGURE 27 shows the study design of a phase II clinical trial, including an
overview of study dose cohorts, anti-PCSKO antibody dose regimen, and number of patients
in each arm of the trial.

[0075] FIGURE 28 shows mean pharmacokinetics (+/- standard deviation) (left panel) and
mean total PCSK9 (+/- standard error) (right panel) in patients receiving anti-PCSK9
antibody or placebo.

[0076] FIGURE 29 shows the absolute change from baseline in direct LDL cholesterol
observed in patients receiving anti-PCSK9 antibody or placebo.

[0077] FIGURE 30 shows the relative change from baseline in direct LDL cholesterol

observed in patients receiving anti-PCSK9 antibody or placebo.
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[0078] FIGURE 31 shows the absolute change from baseline in total cholesterol observed
in patients receiving anti-PCSKO antibody or placebo.

[0079] FIGURE 32 shows the relative change from baseline in total cholesterol observed
in patients receiving anti-PCSKO antibody or placebo.

[0080] FIGURE 33 shows the absolute change from baseline in non-HDL cholesterol in
patients receiving anti-PCSK9 antibody or placebo.

[0081] FIGURE 34 shows the relative change from baseline in non-HDL cholesterol in
patients receiving anti-PCSK9 antibody or placebo.

[0082] FIGURE 35 shows the absolute change from baseline in apolipoprotein B in
patients receiving anti-PCSK9 antibody or placebo.

[0083] FIGURE 36 shows the relative change from baseline in apolipoprotein B in patients
receiving anti-PCSK9 antibody or placebo.

[0084] FIGURE 37A shows the proportion of patients with direct LDL-c values less than
or equal to 15 mg/dL for at least one visit after receiving anti-PCSK9 antibody or placebo,
and FIGURE 37B shows the results of experiments performed to determine the proportion of
patients with direct LDL-c values less than or equal to 25 mg/dL for at least one visit after

receiving anti-PCSK9 antibody or placebo.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[0085] The techniques and procedures described or referenced herein are generally well
understood and commonly employed using conventional methodology by those skilled in the
art, such as, for example, the widely utilized methodologies described in Sambrook et al.,
Molecular Cloning: A Laboratory Manual 3rd. edition (2001) Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, N.Y. CURRENT PROTOCOLS IN MOLECULAR BIOLOGY
(F. M. Ausubel, et al. eds., (2003)); the series METHODS IN ENZYMOLOGY (Academic
Press, Inc.): PCR 2: A PRACTICAL APPROACH (M. J. MacPherson, B. D. Hames and G.
R. Taylor eds. (1995)), Harlow and Lane, eds. (1988) ANTIBODIES, A LABORATORY
MANUAL, and ANIMAL CELL CULTURE (R. L. Freshney, ed. (1987)); Oligonucleotide
Synthesis (M. J. Gait, ed., 1984); Methods in Molecular Biology, Humana Press; Cell
Biology: A Laboratory Notebook (J. E. Cellis, ed., 1998) Academic Press; Animal Cell
Culture (R. L. Freshney), ed., 1987); Introduction to Cell and Tissue Culture (J. P. Mather and
P. E. Roberts, 1998) Plenum Press; Cell and Tissue Culture: Laboratory Procedures (A.
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Doyle, J. B. Griffiths, and D. G. Newell, eds., 1993-8) J. Wiley and Sons; Handbook of
Experimental Immunology (D. M. Weir and C. C. Blackwell, eds.); Gene Transfer Vectors for
Mammalian Cells (J. M. Miller and M. P. Calos, eds., 1987); PCR: The Polymerase Chain
Reaction, (Mullis et al., eds., 1994); Current Protocols in Immunology (J. E. Coligan et al.,
eds., 1991); Short Protocols in Molecular Biology (Wiley and Sons, 1999); Immunobiology
(C. A. Janeway and P. Travers, 1997); Antibodies (P. Finch, 1997); Antibodies: A Practical
Approach (D. Catty., ed., IRL Press, 1988-1989); Monoclonal Antibodies: A Practical
Approach (P. Shepherd and C. Dean, eds., Oxford University Press, 2000); Using Antibodies:
A Laboratory Manual (E. Harlow and D. Lane (Cold Spring Harbor Laboratory Press, 1999);
The Antibodies (M. Zanetti and J. D. Capra, eds., Harwood Academic Publishers, 1995); and
Cancer: Principles and Practice of Oncology (V. T. DeVita et al., eds., J.B. Lippincott
Company, 1993).

I. DEFINITIONS

[0086] Unless defined otherwise, technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention
belongs. Singleton et al., Dictionary of Microbiology and Molecular Biology 2nd ed., J.
Wiley & Sons (New York, N.Y. 1994), and March, Advanced Organic Chemistry Reactions,
Mechanisms and Structure 4th ed., John Wiley & Sons (New York, N.Y. 1992), provide one
skilled in the art with a general guide to many of the terms used in the present application.
All references cited herein, including patent applications and publications, are incorporated
by reference in their entirety.

[0087] For purposes of interpreting this specification, the following definitions will apply
and whenever appropriate, terms used in the singular will also include the plural and vice
versa. Itis to be understood that the terminology used herein is for the purpose of describing
particular embodiments only, and is not intended to be limiting. In the event that any
definition set forth below conflicts with any document incorporated herein by reference, the
definition set forth below shall control.

[0088] Throughout the present specification and claims, the numbering of the residues in an
immunoglobulin heavy chain is that of the EU index as in Kabat et al., Sequences of Proteins
of Immunological Interest, 5Sth Ed. Public Health Service, National Institutes of Health,
Bethesda, Md. (1991), expressly incorporated herein by reference. The “EU index as in

Kabat” refers to the residue numbering of the human IgG; EU antibody.

23-



WO 2013/188855 PCT/US2013/046032

[0089] An “acceptor human framework™ for the purposes herein is a framework comprising
the amino acid sequence of a light chain variable domain (VL) framework or a heavy chain
variable domain (VH) framework derived from a human immunoglobulin framework or a
human consensus framework, as defined below. An acceptor human framework “derived
from” a human immunoglobulin framework or a human consensus framework may comprise
the same amino acid sequence thereof, or it may contain amino acid sequence changes. In
some embodiments, the number of amino acid changes are 10 or less, 9 or less, 8 or less, 7 or
less, 6 or less, 5 or less, 4 or less, 3 or less, or 2 or less. In some embodiments, the VL
acceptor human framework is identical in sequence to the VL. human immunoglobulin
framework sequence or human consensus framework sequence.

[0090] “Affinity” refers to the strength of the sum total of noncovalent interactions between
a single binding site of a molecule (e.g., an antibody) and its binding partner (e.g., an
antigen). Unless indicated otherwise, as used herein, “binding affinity” refers to intrinsic
binding affinity which reflects a 1:1 interaction between members of a binding pair (e.g.,
antibody and antigen). The affinity of a molecule X for its partner Y can generally be
represented by the dissociation constant (Kd). Affinity can be measured by common methods
known in the art, including those described herein. Specific illustrative and exemplary
embodiments for measuring binding affinity are described in the following.

[0091] An “affinity matured” antibody refers to an antibody with one or more alterations in
one or more hypervariable regions (HVRs), compared to a parent antibody which does not
possess such alterations, such alterations resulting in an improvement in the affinity of the
antibody for antigen.

[0092] The terms “anti-PCSK9 antibody”, “anti-PCSK9”, “PCSK9 antibody” or “an
antibody that binds to PCSK9” refers to an antibody that is capable of binding PCSK9 with
sufficient affinity such that the antibody is useful as a diagnostic and/or therapeutic agent in
targeting PCSKO. In one embodiment, the extent of binding of an anti-PCSK9 antibody to an
unrelated, non-PCSKO9 protein is less than about 10% of the binding of the antibody to
PCSKO as measured, e.g., by a radioimmunoassay (RIA). In certain embodiments, an
antibody that binds to PCSK9 has a dissociation constant (Kd) of <1uM, <100 nM, <10
nM, <1 nM, <0.1 nM, <0.01 nM, or <0.001 nM (e.g. 10°M or less, e.g. from 10 M to 107
13 M, e.g., from 10°Mto 1012 M). In certain embodiments, an anti-PCSK9 antibody binds to
an epitope of PCSKO9 that is conserved among PCSK9 from different species.
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[0093] The term “antibody” herein is used in the broadest sense and encompasses various
antibody structures, including but not limited to monoclonal antibodies, polyclonal
antibodies, multispecific antibodies (e.g., bispecific antibodies), and antibody fragments so
long as they exhibit the desired antigen-binding activity.

[0094] An “antibody fragment” refers to a molecule other than an intact antibody that
comprises a portion of an intact antibody that binds the antigen to which the intact antibody
binds. Examples of antibody fragments include but are not limited to Fv, Fab, Fab', Fab’-SH,
F(ab'),; diabodies; linear antibodies; single-chain antibody molecules (e.g. scFv); and
multispecific antibodies formed from antibody fragments. Papain digestion of antibodies
produces two identical antigen-binding fragments, called “Fab” fragments, each with a single
antigen-binding site, and a residual “Fc” fragment, whose name reflects its ability to
crystallize readily. Pepsin treatment yields an F(ab’), fragment that has two antigen-
combining sites and is still capable of cross-linking antigen.

[0095] An “antibody that binds to the same epitope” as a reference antibody refers to an
antibody that blocks binding of the reference antibody to its antigen in a competition assay by
50% or more, and conversely, the reference antibody blocks binding of the antibody to its
antigen in a competition assay by 50% or more. An exemplary competition assay is provided
herein. In certain embodiments, the epitope is determined based on the crystal structure of
the anti-PCSK9 antibody Fab fragment bound to PCSKO.

[0096] The term “chimeric” antibody refers to an antibody in which a portion of the heavy
and/or light chain is derived from a particular source or species, while the remainder of the
heavy and/or light chain is derived from a different source or species.

[0097] The “class” of an antibody refers to the type of constant domain or constant region
possessed by its heavy chain. There are five major classes of antibodies: IgA, IgD, IgE, IgG,
and IgM, and several of these may be further divided into subclasses (isotypes), e.g., IgGy,
IgGy, IgGs, 1gGy, IgA |, and IgA,. The heavy chain constant domains that correspond to the
different classes of immunoglobulins are called @, J, €, ¥, and W, respectively.

[0098] The term “cytotoxic agent” as used herein refers to a substance that inhibits or
prevents a cellular function and/or causes cell death or destruction. Cytotoxic agents include,
but are not limited to, radioactive isotopes (e.g., Atm, 1131, 1125, Y90, Rel%, Relss, Sm153,
Bi*"?, P*?, Pb*'? and radioactive isotopes of Lu); chemotherapeutic agents or drugs (e.g.,

methotrexate, adriamicin, vinca alkaloids (vincristine, vinblastine, etoposide), doxorubicin,

25-



WO 2013/188855 PCT/US2013/046032

melphalan, mitomycin C, chlorambucil, daunorubicin or other intercalating agents); growth
inhibitory agents; enzymes and fragments thereof such as nucleolytic enzymes; antibiotics;
toxins such as small molecule toxins or enzymatically active toxins of bacterial, fungal, plant
or animal origin, including fragments and/or variants thereof; and the various antitumor or
anticancer agents disclosed below.

[0099] The term “diabodies” refers to antibody fragments with two antigen-binding sites,
which fragments comprise a heavy-chain variable domain (VH) connected to a light-chain
variable domain (VL) in the same polypeptide chain (VH-VL). By using a linker that is too
short to allow pairing between the two domains on the same chain, the domains are forced to
pair with the complementary domains of another chain and create two antigen-binding sites.
Diabodies may be bivalent or bispecific. Diabodies are described more fully in, for example,
EP 404,097; WO 1993/01161; Hudson et al., Nat. Med. 9:129-134 (2003); and Hollinger et
al., Proc. Natl. Acad. Sci. USA 90: 6444-6448 (1993). Triabodies and tetrabodies are also
described in Hudson et al., Nat. Med. 9:129-134 (2003).

[0100] “Effector functions” refer to those biological activities attributable to the Fc region
of an antibody, which vary with the antibody isotype. Examples of antibody effector
functions include: Clq binding and complement dependent cytotoxicity (CDC); Fc receptor
binding; antibody-dependent cell-mediated cytotoxicity (ADCC); phagocytosis; down
regulation of cell surface receptors (e.g. B cell receptor); and B cell activation.

[0101] An “effective amount” of an agent, e.g., a pharmaceutical formulation, refers to an
amount effective, at dosages and for periods of time necessary, to achieve the desired
therapeutic or prophylactic result.

[0102] The “Fab” fragment contains the heavy- and light-chain variable domains and also
contains the constant domain of the light chain and the first constant domain (CHI) of the
heavy chain. Fab’ fragments differ from Fab fragments by the addition of a few residues at
the carboxy terminus of the heavy chain CH1 domain including one or more cysteines from
the antibody hinge region. Fab’-SH is the designation herein for Fab’ in which the cysteine
residue(s) of the constant domains bear a free thiol group. F(ab’), antibody fragments
originally were produced as pairs of Fab’ fragments which have hinge cysteines between
them. Other chemical couplings of antibody fragments are also known.

[0103] The term “Fc region” herein is used to define a C-terminal region of an

immunoglobulin heavy chain that contains at least a portion of the constant region. The term
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includes native sequence Fc regions and variant Fc regions. In certain embodiments, a human
IgG heavy chain Fc region extends from Cys226, or from Pro230, to the carboxyl-terminus of
the heavy chain. However, the C-terminal lysine (Lys447) of the Fc region may or may not
be present. Unless otherwise specified herein, numbering of amino acid residues in the Fc
region or constant region is according to the EU numbering system, also called the EU index,
as described in Kabat et al., Sequences of Proteins of Immunological Interest, Sth Ed. Public
Health Service, National Institutes of Health, Bethesda, MD, 1991.

[0104] “Framework” or “FR” refers to variable domain residues other than hypervariable
region (HVR) residues. The FR of a variable domain generally consists of four FR domains:
FR1, FR2, FR3, and FR4. Accordingly, the HVR and FR sequences generally appear in the
following sequence in VH (or VL): FR1-H1(L1)-FR2-H2(L2)-FR3-H3(L3)-FR4.

[0105] The terms “full length antibody,” “intact antibody,” and “whole antibody” are used
herein interchangeably to refer to an antibody having a structure substantially similar to a
native antibody structure or having heavy chains that contain an Fc region as defined herein.
[0106] “Fv” is the minimum antibody fragment which contains a complete antigen-binding
site. In one embodiment, a two-chain Fv species consists of a dimer of one heavy- and one
light-chain variable domain in tight, non-covalent association. In a single-chain Fv (scFv)
species, one heavy- and one light-chain variable domain can be covalently linked by a flexible
peptide linker such that the light and heavy chains can associate in a “dimeric” structure
analogous to that in a two-chain Fv species. It is in this configuration that the three HVRs of
each variable domain interact to define an antigen-binding site on the surface of the VH-VL
dimer. Collectively, the six HVRs confer antigen-binding specificity to the antibody.
However, even a single variable domain (or half of an Fv comprising only three HVRs
specific for an antigen) has the ability to recognize and bind antigen, although at a lower
affinity than the entire binding site.

[0107] The terms “host cell,” “host cell line,” and “host cell culture” are used
interchangeably and refer to cells into which exogenous nucleic acid has been introduced,
including the progeny of such cells. Host cells include “transformants” and “transformed
cells,” which include the primary transformed cell and progeny derived therefrom without
regard to the number of passages. Progeny may not be completely identical in nucleic acid

content to a parent cell, but may contain mutations. Mutant progeny that have the same
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function or biological activity as screened or selected for in the originally transformed cell are
included herein.

[0108] A “human antibody” is one which possesses an amino acid sequence which
corresponds to that of an antibody produced by a human or a human cell or derived from a
non-human source that utilizes human antibody repertoires or other human antibody-encoding
sequences. This definition of a human antibody specifically excludes a humanized antibody
comprising non-human antigen-binding residues.

[0109] A “human consensus framework™ is a framework which represents the most
commonly occurring amino acid residues in a selection of human immunoglobulin VL or VH
framework sequences. Generally, the selection of human immunoglobulin VL or VH
sequences is from a subgroup of variable domain sequences. Generally, the subgroup of
sequences is a subgroup as in Kabat et al., Sequences of Proteins of Immunological Interest,
Fifth Edition, NIH Publication 91-3242, Bethesda MD (1991), vols. 1-3. In one embodiment,
for the VL, the subgroup is subgroup kappa I as in Kabat et al., supra. In one embodiment,
for the VH, the subgroup is subgroup III as in Kabat et al., supra.

[0110] A “humanized” antibody refers to a chimeric antibody comprising amino acid
residues from non-human HVRs and amino acid residues from human FRs. In certain
embodiments, a humanized antibody will comprise substantially all of at least one, and
typically two, variable domains, in which all or substantially all of the HVRs (e.g., CDRs)
correspond to those of a non-human antibody, and all or substantially all of the FRs
correspond to those of a human antibody. A humanized antibody optionally may comprise at
least a portion of an antibody constant region derived from a human antibody. A “humanized
form” of an antibody, e.g., a non-human antibody, refers to an antibody that has undergone
humanization.

[0111] The term “hypercholesterolemia,” as used herein, refers to a condition in which
cholesterol levels are elevated above a desired level. In certain embodiments, the LDL-
cholesterol level is elevated above the desired level. In certain embodiments, the serum LDL-
cholesterol levels are elevated above the desired level.

[0112] The term “hypervariable region” or “HVR,” as used herein, refers to each of the
regions of an antibody variable domain which are hypervariable in sequence and/or form
structurally defined loops (“hypervariable loops”). Generally, native four-chain antibodies

comprise six HVRs; three in the VH (H1, H2, H3), and three in the VL (L1, L2, L3). HVRs
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generally comprise amino acid residues from the hypervariable loops and/or from the
“complementarity determining regions” (CDRs), the latter being of highest sequence
variability and/or involved in antigen recognition. Exemplary hypervariable loops occur at
amino acid residues 26-32 (L.1), 50-52 (L2), 91-96 (L3), 26-32 (H1), 53-55 (H2), and 96-101
(H3). (Chothia and Lesk, J. Mol. Biol. 196:901-917 (1987).) Exemplary CDRs (CDR-L1,
CDR-L2, CDR-L3, CDR-H1, CDR-H2, and CDR-H3) occur at amino acid residues 24-34 of
L1, 50-56 of L2, 89-97 of L3, 31-35B of H1, 50-65 of H2, and 95-102 of H3. (Kabatet al.,
Sequences of Proteins of Immunological Interest, 5Sth Ed. Public Health Service, National
Institutes of Health, Bethesda, MD (1991).) With the exception of CDR1 in VH, CDRs
generally comprise the amino acid residues that form the hypervariable loops. CDRs also
comprise “specificity determining residues,” or “SDRs,” which are residues that contact
antigen. SDRs are contained within regions of the CDRs called abbreviated-CDRs, or a-
CDRs. Exemplary a-CDRs (a-CDR-L1, a-CDR-L2, a-CDR-L3, a-CDR-H1, a-CDR-H2, and
a-CDR-H3) occur at amino acid residues 31-34 of L1, 50-55 of L2, 89-96 of L3, 31-35B of
H1, 50-58 of H2, and 95-102 of H3. (See Almagro and Fransson, Front. Biosci. 13:1619-
1633 (2008).) Unless otherwise indicated, HVR residues and other residues in the variable
domain (e.g., FR residues) are numbered herein according to Kabat et al., supra.

[0113] An “immunoconjugate” is an antibody conjugated to one or more heterologous
molecule(s), including but not limited to a cytotoxic agent.

[0114] An “individual” or “subject” is a mammal. Mammals include, but are not limited
to, domesticated animals (e.g., cows, sheep, cats, dogs, and horses), primates (e.g., humans
and non-human primates such as monkeys), rabbits, and rodents (e.g., mice and rats). In
certain embodiments, the individual or subject is a human.

[0115] An “isolated” antibody is one which has been separated from a component of its
natural environment. In some embodiments, an antibody is purified to greater than 95% or
99% purity as determined by, for example, electrophoretic (e.g., SDS-PAGE, isoelectric
focusing (IEF), capillary electrophoresis) or chromatographic (e.g., ion exchange or reverse
phase HPLC). For review of methods for assessment of antibody purity, see, e.g., Flatman et
al., J. Chromatogr. B 848:79-87 (2007).

[0116] An “isolated” nucleic acid refers to a nucleic acid molecule that has been separated
from a component of its natural environment. An isolated nucleic acid includes a nucleic acid

molecule contained in cells that ordinarily contain the nucleic acid molecule, but the nucleic
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acid molecule is present extrachromosomally or at a chromosomal location that is different
from its natural chromosomal location.

[0117] “Isolated nucleic acid encoding an anti-PCSK9 antibody” refers to one or more
nucleic acid molecules encoding antibody heavy and light chains (or fragments thereof),
including such nucleic acid molecule(s) in a single vector or separate vectors, and such
nucleic acid molecule(s) present at one or more locations in a host cell.

[0118] The term “monoclonal antibody,” as used herein, refers to an antibody obtained
from a population of substantially homogeneous antibodies, i.e., the individual antibodies
comprising the population are identical and/or bind the same epitope, except for possible
variant antibodies, e.g., containing naturally occurring mutations or arising during production
of a monoclonal antibody preparation, such variants generally being present in minor
amounts. In contrast to polyclonal antibody preparations, which typically include different
antibodies directed against different determinants (epitopes), each monoclonal antibody of a
monoclonal antibody preparation is directed against a single determinant on an antigen.
Thus, the modifier “monoclonal” indicates the character of the antibody as being obtained
from a substantially homogeneous population of antibodies, and is not to be construed as
requiring production of the antibody by any particular method. For example, the monoclonal
antibodies to be used in accordance with the present invention may be made by a variety of
techniques, including but not limited to the hybridoma method, recombinant DNA methods,
phage-display methods, and methods utilizing transgenic animals containing all or part of the
human immunoglobulin loci, such methods and other exemplary methods for making
monoclonal antibodies being described herein.

[0119] A “naked antibody” refers to an antibody that is not conjugated to a heterologous
moiety (e.g., a cytotoxic moiety) or radiolabel. The naked antibody may be present in a
pharmaceutical formulation.

[0120] “Native antibodies” refer to naturally occurring immunoglobulin molecules with
varying structures. For example, native IgG antibodies are heterotetrameric glycoproteins of
about 150,000 daltons, composed of two identical light chains and two identical heavy chains
that are disulfide-bonded. From N- to C-terminus, each heavy chain has a variable region
(VH), also called a variable heavy domain or a heavy chain variable domain, followed by
three constant domains (CH1, CH2, and CH3). Similarly, from N- to C-terminus, each light

chain has a variable region (VL), also called a variable light domain or a light chain variable
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domain, followed by a constant light (CL) domain. The light chain of an antibody may be
assigned to one of two types, called kappa (k) and lambda (1), based on the amino acid
sequence of its constant domain.

[0121] The term “package insert” is used to refer to instructions customarily included in
commercial packages of therapeutic products, that contain information about the indications,
usage, dosage, administration, combination therapy, contraindications and/or warnings
concerning the use of such therapeutic products.

[0122] “Percent (%) amino acid sequence identity” with respect to a reference polypeptide
sequence is defined as the percentage of amino acid residues in a candidate sequence that are
identical with the amino acid residues in the reference polypeptide sequence, after aligning
the sequences and introducing gaps, if necessary, to achieve the maximum percent sequence
identity, and not considering any conservative substitutions as part of the sequence identity.
Alignment for purposes of determining percent amino acid sequence identity can be achieved
in various ways that are within the skill in the art, for instance, using publicly available
computer software such as BLAST, BLAST-2, ALIGN or Megalign (DNASTAR) software.
Those skilled in the art can determine appropriate parameters for aligning sequences,
including any algorithms needed to achieve maximal alignment over the full length of the
sequences being compared. For purposes herein, however, % amino acid sequence identity
values are generated using the sequence comparison computer program ALIGN-2. The
ALIGN-2 sequence comparison computer program was authored by Genentech, Inc., and the
source code has been filed with user documentation in the U.S. Copyright Office, Washington
D.C., 20559, where it is registered under U.S. Copyright Registration No. TXU510087. The
ALIGN-2 program is publicly available from Genentech, Inc., South San Francisco,
California, or may be compiled from the source code. The ALIGN-2 program should be
compiled for use on a UNIX operating system, including digital UNIX V4.0D. All sequence
comparison parameters are set by the ALIGN-2 program and do not vary.

[0123] In situations where ALIGN-2 is employed for amino acid sequence comparisons, the
% amino acid sequence identity of a given amino acid sequence A to, with, or against a given
amino acid sequence B (which can alternatively be phrased as a given amino acid sequence A
that has or comprises a certain % amino acid sequence identity to, with, or against a given

amino acid sequence B) is calculated as follows:
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100 times the fraction X/Y

where X is the number of amino acid residues scored as identical matches by the sequence
alignment program ALIGN-2 in that program’s alignment of A and B, and where Y is the
total number of amino acid residues in B. It will be appreciated that where the length of
amino acid sequence A is not equal to the length of amino acid sequence B, the % amino acid
sequence identity of A to B will not equal the % amino acid sequence identity of B to A.
Unless specifically stated otherwise, all % amino acid sequence identity values used herein
are obtained as described in the immediately preceding paragraph using the ALIGN-2
computer program.

[0124] The term “pharmaceutical formulation” or “pharmaceutical composition” refers to a
preparation which is in such form as to permit the biological activity of an active ingredient
contained therein to be effective, and which contains no additional components which are
unacceptably toxic to a subject to which the formulation would be administered.

[0125] A “pharmaceutically acceptable carrier” refers to an ingredient in a pharmaceutical
formulation, other than an active ingredient, which is nontoxic to a subject. A
pharmaceutically acceptable carrier includes, but is not limited to, a buffer, excipient,
stabilizer, or preservative.

[0126] The term “proprotein convertase subtilisin kexin type 9,” “PCSK9,” or “NARC-1,”
as used herein, refers to any native PCSK9 from any vertebrate source, including mammals
such as primates (e.g. humans) and rodents (e.g., mice and rats), unless otherwise indicated.
The term encompasses “full-length,” unprocessed PCSK9 as well as any form of PCSK9 that
results from processing in the cell or any fragment thereof. The term also encompasses
naturally occurring variants of PCSK9, e.g., splice variants or allelic variants.

[0127] The term “PCSK9 activity” or “biological activity” of PCSK9, as used herein,
includes any biological effect of PCSK9. In certain embodiments, PCSKO activity includes
the ability of PCSKO9 to interact or bind to a substrate or receptor. In certain embodiments,
the biological activity of PCSKO9 is the ability of PCSK9 to bind to a LDL-receptor (LDLR).
In certain embodiments, PCSKO binds to and catalyzes a reaction involving LDLR. In certain
embodiments, PCSK9 activity includes the ability of PCSK9 to decrease or reduce the
availability of LDLR. In certain embodiments, the biological activity of PCSK9 includes the
ability of PCSK9 to increase the amount of LDL in a subject. In certain embodiments, the

biological activity of PCSKO includes the ability of PCSK9 to decrease the amount of LDLR
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that is available to bind to LDL in a subject. In certain embodiments, the biological activity
of PCSKD9 includes the ability of PCSKO to decrease the amount of LDLR that is available to
bind to LDL. In certain embodiments, biological activity of PCSK9 includes any biological
activity resulting from PCSKO9 signaling.

[0128] “Single-chain Fv” or “scFv” antibody fragments comprise the VH and VL domains
of antibody, wherein these domains are present in a single polypeptide chain. Generally, the
scFv polypeptide further comprises a polypeptide linker between the VH and VL domains
which enables the scFv to form the desired structure for antigen binding. For a review of
scFv, see, e.g., Pluckthiin, in The Pharmacology of Monoclonal Antibodies, vol. 113,
Rosenburg and Moore eds., (Springer-Verlag, New York, 1994), pp. 269-315.

[0129] As used herein, “treatment” (and grammatical variations thereof such as “treat” or
“treating”) refers to clinical intervention in an attempt to alter the natural course of the
individual being treated, and can be performed either for prophylaxis or during the course of
clinical pathology. Desirable effects of treatment include, but are not limited to, preventing
occurrence or recurrence of disease, alleviation of symptoms, diminishment of any direct or
indirect pathological consequences of the disease, decreasing the rate of disease progression,
amelioration or palliation of the disease state, and remission or improved prognosis. In some
embodiments, antibodies of the invention are used to delay development of a disease or to
slow the progression of a disease.

[0130] The term “variable region” or “variable domain” refers to the domain of an antibody
heavy or light chain that is involved in binding the antibody to antigen. The variable domains
of the heavy chain and light chain (VH and VL, respectively) of a native antibody generally
have similar structures, with each domain comprising four conserved framework regions
(FRs) and three hypervariable regions (HVRs). (See, e.g., Kindt et al. Kuby Immunology, 6
ed., W.H. Freeman and Co., page 91 (2007)). A single VH or VL domain may be sufficient
to confer antigen-binding specificity. Furthermore, antibodies that bind a particular antigen
may be isolated using a VH or VL domain from an antibody that binds the antigen to screen a
library of complementary VL or VH domains, respectively. See, e.g., Portolano et al., J.
Immunol. 150:880-887 (1993); Clarkson et al., Nature 352:624-628 (1991).

[0131] The term “vector,” as used herein, refers to a nucleic acid molecule capable of
propagating another nucleic acid to which it is linked. The term includes the vector as a self-

replicating nucleic acid structure as well as the vector incorporated into the genome of a host
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cell into which it has been introduced. Certain vectors are capable of directing the expression
of nucleic acids to which they are operatively linked. Such vectors are referred to herein as
“expression vectors.”

[0132] As used herein, the singular form “a”, “an”, and “the” includes plural references
unless indicated otherwise.

[0133] The term “about” as used herein refers to the usual error range for the respective
value readily known to the skilled person in this technical field. Reference to “about” a value
or parameter herein includes (and describes) embodiments that are directed to that value or
parameter per se.

[0134] It is understood that aspect and embodiments of the invention described herein

2% <<

include “comprising,” “consisting,” and “consisting essentially of”” aspects and embodiments.

IL. COMPOSITIONS AND METHODS

[0135] In one aspect, the invention is based, in part, on experimental and clinical results
obtained with anti-PCSK9 antibodies. Results obtained indicate that blocking biological
activity of PCSK9 with anti-PCSK9 antibodies leads to a prevention of reduction in LDLR.
In addition, the results demonstrate that administration of anti-PCSK9 antibody reduces total
LDL-cholesterol level in a subject. Accordingly, PCSKO antibodies of the invention, as
described herein, provide important therapeutic and diagnostic agents for use in targeting
pathological conditions associated with PCSK9, e.g., cholesterol related disorders.

[0136] In certain embodiments, a “cholesterol related disorder” includes any one or more of
the following: hypercholesterolemia, heart disease, metabolic syndrome, diabetes, coronary
heart disease, stroke, cardiovascular diseases, Alzheimers disease and generally
dyslipidemias, which can be manifested, for example, by an elevated total serum cholesterol,
elevated LDL, elevated triglycerides, elevated VLDL, and/or low HDL. Some non-limiting
examples of primary and secondary dyslipidemias that can be treated using an anti-PCSK9
antibody, either alone, or in combination with one or more other agents include the metabolic
syndrome, diabetes mellitus, familial combined hyperlipidemia, familial
hypertriglyceridemia, familial hypercholesterolemias, including heterozygous
hypercholesterolemia, homozygous hypercholesterolemia, familial defective apoplipoprotein
B-100; polygenic hypercholesterolemia; remnant removal disease, hepatic lipase deficiency;

dyslipidemia secondary to any of the following: dietary indiscretion, hypothyroidism, drugs
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including estrogen and progestin therapy, beta-blockers, and thiazide diuretics; nephrotic
syndrome, chronic renal failure, Cushing's syndrome, primary biliary cirrhosis, glycogen
storage diseases, hepatoma, cholestasis, acromegaly, insulinoma, isolated growth hormone
deficiency, and alcohol-induced hypertriglyceridemia. Anti-PCSK9 antibodies described
herein can also be useful in preventing or treating atherosclerotic diseases, such as, for
example, coronary heart disease, coronary artery disease, peripheral arterial disease, stroke
(ischaemic and hemorrhagic), angina pectoris, or cerebrovascular disease and acute coronary
syndrome, myocardial infarction. In certain embodiments, the anti-PCSK9 antibodies
described herein are useful in reducing the risk of: nonfatal heart attacks, fatal and non-fatal
strokes, certain types of heart surgery, hospitalization for heart failure, chest pain in patients
with heart disease, and/or cardiovascular events because of established heart disease such as
prior heart attack, prior heart surgery, and/or chest pain with evidence of clogged arteries. In
certain embodiments, the anti-PCSK9 antibodies and methods described herein can be used to

reduce the risk of recurrent cardiovascular events.

A. Exemplary Anti-PCSK9 Antibodies

[0137] In one aspect, the invention provides isolated antibodies that bind to PCSK9. In
certain embodiments, an anti-PCSK9 antibody modulates PCSKO activity.

[0138] In one aspect, the invention provides an anti-PCSK9 antibody comprising at least
one, two, three, four, five, or six HVRs selected from (a) HVR-H1 comprising the amino acid
sequence of SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, or SEQ ID NO:42; (b) HVR-H2
comprising the amino acid sequence of SEQ ID NO:4; (¢) HVR-H3 comprising the amino
acid sequence of SEQ ID NO:5; (d) HVR-L1 comprising the amino acid sequence of SEQ ID
NO:6 or SEQ ID NO:7; () HVR-L2 comprising the amino acid sequence of SEQ ID NO:§ or
SEQ ID NO:26; and (f) HVR-L3 comprising the amino acid sequence of SEQ ID NO:9, SEQ
ID NO:10, SEQ ID NO:11, SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:14, or SEQ ID
NO:33.

[0139] In one aspect, the invention provides an anti-PCSK9 antibody comprising six HVRs
comprising (a) HVR-H1 comprising the amino acid sequence of SEQ ID NO:1, SEQ ID
NO:2, SEQ ID NO:3, or SEQ ID NO:42; (b) HVR-H2 comprising the amino acid sequence of
SEQ ID NO:4; (c) HVR-H3 comprising the amino acid sequence of SEQ ID NO:5; (d) HVR-
L1 comprising the amino acid sequence of SEQ ID NO:6 or SEQ ID NO:7; () HVR-L2
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comprising the amino acid sequence of SEQ ID NO:§ or SEQ ID NO:26; and (f) HVR-L3
comprising the amino acid sequence of SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:11, SEQ
ID NO:12, SEQ ID NO:13, SEQ ID NO:14 or SEQ ID NO:33.

[0140] In one aspect, the invention provides an antibody comprising at least one, at least
two, or all three VH HVR sequences selected from (a) HVR-H1 comprising the amino acid
sequence of SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, or SEQ ID NO:42; (b) HVR-H2
comprising the amino acid sequence of SEQ ID NO:4; and (c) HVR-H3 comprising the
amino acid sequence of SEQ ID NO:5. In one embodiment, the antibody comprises HVR-H3
comprising the amino acid sequence of SEQ ID NO:5. In another embodiment, the antibody
comprises HVR-H3 comprising the amino acid sequence of SEQ ID NO:5 and HVR-L3
comprising the amino acid sequence of SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:11, SEQ
ID NO:12, SEQ ID NO:13, SEQ ID NO:14 or SEQ ID NO:33. In a further embodiment, the
antibody comprises HVR-H3 comprising the amino acid sequence of SEQ ID NO:5, HVR-L3
comprising the amino acid sequence of SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:11, SEQ
ID NO:12, SEQ ID NO:13, SEQ ID NO:14, or SEQ ID NO:33, and HVR-H2 comprising the
amino acid sequence of SEQ ID NO:4. In a further embodiment, the antibody comprises (a)
HVR-H1 comprising the amino acid sequence of SEQ ID NO:1, SEQ ID NO:2, SEQ ID
NO:3, or SEQ ID NO:42; (b) HVR-H2 comprising the amino acid sequence of SEQ ID NO:4;
and (c) HVR-H3 comprising the amino acid sequence of SEQ ID NO:5.

[0141] In another aspect, the invention provides an antibody comprising at least one, at
least two, or all three VL HVR sequences selected from (a) HVR-L1 comprising the amino
acid sequence of SEQ ID NO:6 or SEQ ID NO:7; (b) HVR-L2 comprising the amino acid
sequence of SEQ ID NO:8 or SEQ ID NO:26; and (c) HVR-L3 comprising the amino acid
sequence of SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:11, SEQ ID NO:12, SEQ ID NO:13,
SEQ ID NO:14, or SEQ ID NO:33. In one embodiment, the antibody comprises (a) HVR-L1
comprising the amino acid sequence of SEQ ID NO:6 or SEQ ID NO:7; (b) HVR-L2
comprising the amino acid sequence of SEQ ID NO:§ or SEQ ID NO:26; and (c) HVR-L3
comprising the amino acid sequence of SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:11, SEQ
ID NO:12, SEQ ID NO:13, SEQ ID NO:14, or SEQ ID NO:33.

[0142] In another aspect, an antibody of the invention comprises (a) a VH domain
comprising at least one, at least two, or all three VH HVR sequences selected from (i) HVR-

H1 comprising the amino acid sequence of SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, or
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SEQ ID NO:42, (ii)) HVR-H2 comprising the amino acid sequence of SEQ ID NO:4, and (iii)
HVR-H3 comprising an amino acid sequence selected from SEQ ID NO:5; and (b) a VL.
domain comprising at least one, at least two, or all three VL HVR sequences selected from (i)
HVR-L1 comprising the amino acid sequence of SEQ ID NO:6 or SEQ ID NO:7, (i1) HVR-
L2 comprising the amino acid sequence of SEQ ID NO:8 or SEQ ID NO:26, and (c) HVR-L3
comprising the amino acid sequence of SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:11, SEQ
ID NO:12, SEQ ID NO:13, SEQ ID NO:14, or SEQ ID NO:33.

[0143] In another aspect, the invention provides an antibody comprising (a) HVR-H1
comprising the amino acid sequence of SEQ ID NO:1; (b) HVR-H2 comprising the amino
acid sequence of SEQ ID NO:4; (c) HVR-H3 comprising the amino acid sequence of SEQ ID
NO:5; (d) HVR-L1 comprising the amino acid sequence of SEQ ID NO:6; (e) HVR-L2
comprising the amino acid sequence of SEQ ID NO:26; and (f) HVR-L3 comprising an
amino acid sequence of SEQ ID NO:9. In another aspect, the invention provides an antibody
comprising (a) HVR-H1 comprising the amino acid sequence of SEQ ID NO:1; (b) HVR-H2
comprising the amino acid sequence of SEQ ID NO:4; (¢) HVR-H3 comprising the amino
acid sequence of SEQ ID NO:5; (d) HVR-L1 comprising the amino acid sequence of SEQ ID
NO:7; (e) HVR-L2 comprising the amino acid sequence of SEQ ID NO:8§; and (f) HVR-L3
comprising an amino acid sequence of SEQ ID NO:9. In another aspect, the invention
provides an antibody comprising (a) HVR-H1 comprising the amino acid sequence of SEQ
ID NO:1; (b) HVR-H2 comprising the amino acid sequence of SEQ ID NO:4; (c) HVR-H3
comprising the amino acid sequence of SEQ ID NO:5; (d) HVR-L1 comprising the amino
acid sequence of SEQ ID NO:7; (e) HVR-L2 comprising the amino acid sequence of SEQ ID
NO:8§; and (f) HVR-L3 comprising an amino acid sequence of SEQ ID NO:10. In another
aspect, the invention provides an antibody comprising (a) HVR-H1 comprising the amino
acid sequence of SEQ ID NO:1; (b) HVR-H2 comprising the amino acid sequence of SEQ ID
NO:4; (c) HVR-H3 comprising the amino acid sequence of SEQ ID NO:5; (d) HVR-L1
comprising the amino acid sequence of SEQ ID NO:7; (¢) HVR-L2 comprising the amino
acid sequence of SEQ ID NO:8; and (f) HVR-L3 comprising an amino acid sequence of SEQ
ID NO:11. In another aspect, the invention provides an antibody comprising (a) HVR-H1
comprising the amino acid sequence of SEQ ID NO:2; (b) HVR-H2 comprising the amino
acid sequence of SEQ ID NO:4; (c) HVR-H3 comprising the amino acid sequence of SEQ ID
NO:5; (d) HVR-L1 comprising the amino acid sequence of SEQ ID NO:7; (e) HVR-L2
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comprising the amino acid sequence of SEQ ID NO:8§; and (f) HVR-L3 comprising an amino
acid sequence of SEQ ID NO:12. In another aspect, the invention provides an antibody
comprising (a) HVR-H1 comprising the amino acid sequence of SEQ ID NO:42; (b) HVR-H2
comprising the amino acid sequence of SEQ ID NO:4; (¢) HVR-H3 comprising the amino
acid sequence of SEQ ID NO:5; (d) HVR-L1 comprising the amino acid sequence of SEQ ID
NO:7; (e) HVR-L2 comprising the amino acid sequence of SEQ ID NO:8§; and (f) HVR-L3
comprising an amino acid sequence of SEQ ID NO:12. In another aspect, the invention
provides an antibody comprising (a) HVR-H1 comprising the amino acid sequence of SEQ
ID NO:3; (b) HVR-H2 comprising the amino acid sequence of SEQ ID NO:4; (c) HVR-H3
comprising the amino acid sequence of SEQ ID NO:5; (d) HVR-L1 comprising the amino
acid sequence of SEQ ID NO:7; (e) HVR-L2 comprising the amino acid sequence of SEQ ID
NO:8§; and (f) HVR-L3 comprising an amino acid sequence of SEQ ID NO:13. In another
aspect, the invention provides an antibody comprising (a) HVR-H1 comprising the amino
acid sequence of SEQ ID NO:1; (b) HVR-H2 comprising the amino acid sequence of SEQ ID
NO:4; (c) HVR-H3 comprising the amino acid sequence of SEQ ID NO:5; (d) HVR-L1
comprising the amino acid sequence of SEQ ID NO:7; (¢) HVR-L2 comprising the amino
acid sequence of SEQ ID NO:8; and (f) HVR-L3 comprising an amino acid sequence of SEQ
ID NO:14. In another aspect, the invention provides an antibody comprising (a) HVR-H1
comprising the amino acid sequence of SEQ ID NO:3; (b) HVR-H2 comprising the amino
acid sequence of SEQ ID NO:4; (c) HVR-H3 comprising the amino acid sequence of SEQ ID
NO:5; (d) HVR-L1 comprising the amino acid sequence of SEQ ID NO:7; (e) HVR-L2
comprising the amino acid sequence of SEQ ID NO:8§; and (f) HVR-L3 comprising an amino
acid sequence of SEQ ID NO:33.

[0144] In certain embodiments, the anti-PCSK9 antibody is humanized. In one
embodiment, an anti-PCSK9 antibody comprises HVRs as in any of the above embodiments,
and further comprises an acceptor human framework, e.g., a human immunoglobulin
framework or a human consensus framework.

[0145] In another aspect, an anti-PCSK9 antibody comprises a heavy chain variable domain
(VH) sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or
100% sequence identity to the amino acid sequence of SEQ ID NO:15, SEQ ID NO:16, SEQ
ID NO:17, SEQ ID NO:27, or SEQ ID NO:43. In certain embodiments, a VH sequence
having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% identity contains
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substitutions (e.g., conservative substitutions), insertions, or deletions relative to the reference
sequence, but an anti-PCSK9 antibody comprising that sequence retains the ability to bind to
PCSK9. In certain embodiments, a total of 1 to 10 amino acids have been substituted,
inserted and/or deleted in SEQ ID NO:15, SEQ ID NO:16, SEQ NO:17, SEQ ID NO:27, or
SEQ ID NO:43. In certain embodiments, substitutions, insertions, or deletions occur in
regions outside the HVRs (i.e., in the FRs). Optionally, the anti-PCSK9 antibody comprises
the VH sequence in SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:27, or
SEQ ID NO:43, including post-translational modifications of that sequence. In a particular
embodiment, the VH comprises one, two or three HVRs selected from: (a) HVR-H1
comprising the amino acid sequence of SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, or SEQ
ID NO:42, (b) HVR-H2 comprising the amino acid sequence of SEQ ID NO:4, and (c) HVR-
H3 comprising the amino acid sequence of SEQ ID NO:5.

[0146] In another aspect, an anti-PCSK9 antibody is provided, wherein the antibody
comprises a light chain variable domain (VL) having at least 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99%, or 100% sequence identity to the amino acid sequence of SEQ
ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23,
SEQ ID NO:34, or SEQ ID NO:44. In certain embodiments, a VL sequence having at least
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% identity contains substitutions
(e.g., conservative substitutions), insertions, or deletions relative to the reference sequence,
but an anti-PCSK9 antibody comprising that sequence retains the ability to bind to PCSK9.
In certain embodiments, a total of 1 to 10 amino acids have been substituted, inserted and/or
deleted in SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22,
SEQ ID NO:23, SEQ ID NO:34, or SEQ ID NO:44. In certain embodiments, the
substitutions, insertions, or deletions occur in regions outside the HVRs (i.e., in the FRs).
Optionally, the anti-PCSK9 antibody comprises the VL sequence in SEQ ID NO:18, SEQ ID
NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:34, or
SEQ ID NO:44, including post-translational modifications of that sequence. In a particular
embodiment, the VL comprises one, two or three HVRs selected from (a) HVR-L1
comprising the amino acid sequence of SEQ ID NO:6 or SEQ ID NO:7; (b) HVR-L2
comprising the amino acid sequence of SEQ ID NO:§ or SEQ ID NO:26; and (c) HVR-L3
comprising the amino acid sequence of SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:11, SEQ
ID NO:12, SEQ ID NO:13, SEQ ID NO:14, or SEQ ID NO:33.
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[0147] In another aspect, an anti-PCSK9 antibody is provided, wherein the antibody
comprises a VH as in any of the embodiments provided above, and a VL as in any of the
embodiments provided above. In one embodiment, the antibody comprises the VH and VL.
sequences in SEQ ID NO:15 and SEQ ID NO:18, respectively, including post-translational
modifications of those sequences. In one embodiment, the antibody comprises the VH and
VL sequences in SEQ ID NO:27 and SEQ ID NO:44, respectively, including post-
translational modifications of those sequences. In one embodiment, the antibody comprises
the VH and VL sequences in SEQ ID NO:15 and SEQ ID NO:19, respectively, including
post-translational modifications of those sequences. In one embodiment, the antibody
comprises the VH and VL sequences in SEQ ID NO:27 and SEQ ID NO:19, respectively,
including post-translational modifications of those sequences. In one embodiment, the
antibody comprises the VH and VL sequences in SEQ ID NO:27 and SEQ ID NO:20,
respectively, including post-translational modifications of those sequences. In one
embodiment, the antibody comprises the VH and VL sequences in SEQ ID NO:16 and SEQ
ID NO:21, respectively, including post-translational modifications of those sequences. In one
embodiment, the antibody comprises the VH and VL sequences in SEQ ID NO:43 and SEQ
ID NO:21, respectively, including post-translational modifications of those sequences. In one
embodiment, the antibody comprises the VH and VL sequences in SEQ ID NO:17 and SEQ
ID NO:22, respectively, including post-translational modifications of those sequences. In one
embodiment, the antibody comprises the VH and VL sequences in SEQ ID NO:27 and SEQ
ID NO:23, respectively, including post-translational modifications of those sequences. In one
embodiment, the antibody comprises the VH and VL sequences in SEQ ID NO:17 and SEQ
ID NO:34, respectively, including post-translational modifications of those sequences.

[0148] In another aspect, an anti-PCSK9 antibody comprises a heavy chain sequence
having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% sequence
identity to the amino acid sequence of SEQ ID NO:35. In certain embodiments, a heavy
chain sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%
identity contains substitutions (e.g., conservative substitutions), insertions, or deletions
relative to the reference sequence, but an anti-PCSK9 antibody comprising that sequence
retains the ability to bind to PCSK9. In certain embodiments, a total of 1 to 10 amino acids
have been substituted, inserted and/or deleted in SEQ ID NO:35. In certain embodiments,

substitutions, insertions, or deletions occur in regions outside the HVRs (i.e., in the FRs).
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Optionally, the anti-PCSK9 antibody heavy chain comprises the VH sequence in SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:27, or SEQ ID NO:43, including post-
translational modifications of that sequence. In a particular embodiment, the heavy chain
comprises one, two or three HVRs selected from: (a) HVR-H1 comprising the amino acid
sequence of SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, or SEQ ID NO:42, (b) HVR-H2
comprising the amino acid sequence of SEQ ID NO:4, and (c) HVR-H3 comprising the
amino acid sequence of SEQ ID NO:5.

[0149] In another aspect, an anti-PCSK9 antibody is provided, wherein the antibody
comprises a light chain having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, or 100% sequence identity to the amino acid sequence of SEQ ID NO:36. In certain
embodiments, a light chain sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% identity contains substitutions (e.g., conservative substitutions), insertions,
or deletions relative to the reference sequence, but an anti-PCSK9 antibody comprising that
sequence retains the ability to bind to PCSKO. In certain embodiments, a total of 1 to 10
amino acids have been substituted, inserted and/or deleted in SEQ ID NO:36. In certain
embodiments, the substitutions, insertions, or deletions occur in regions outside the HVRs
(i.e., in the FRs). Optionally, the anti-PCSK9 antibody light chain comprises the VL sequence
in SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID
NO:23, SEQ ID NO:34, or SEQ ID NO:44, including post-translational modifications of that
sequence. In a particular embodiment, the light chain comprises one, two or three HVRs
selected from (a) HVR-LI1 comprising the amino acid sequence of SEQ ID NO:6 or SEQ ID
NO:7; (b) HVR-L2 comprising the amino acid sequence of SEQ ID NO:8 or SEQ ID NO:26;
and (c) HVR-L3 comprising the amino acid sequence of SEQ ID NO:9, SEQ ID NO:10, SEQ
ID NO:11, SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:14, or SEQ ID NO:33.

[0150] In another aspect, an anti-PCSK9 antibody is provided, wherein the antibody
comprises a heavy chain as in any of the embodiments provided above, and a light chain as in
any of the embodiments provided above. In one embodiment, the antibody comprises a heavy
chain comprising the amino acid sequence of SEQ ID NO:35, and a light chain comprising
the amino acid sequence of SEQ ID NO:36. In certain embodiments, SEQ ID NO:35 is
truncated by one or two amino acids at the C-terminus, e.g., it does not contain K451, or

G450 and K451. In certain embodiments, P449 in SEQ ID NO:35 is amidated.
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Antibody 508.20.33b heavy chain amino acid sequence (SEQ ID NO:35):

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSTAIHW VRQAPGKGLEW VARISPANGN
TNYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARWIGSRELYIMDYWGQ
GTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGV
HTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHT
CPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKA
KGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

Antibody 508.20.33b light chain amino acid sequence (SEQ ID NO:36):

DIQMTQSPSSLSASVGDRVTITCRASQDVSTAVAWYQQKPGKAPKLLIYSASFLYSGV
PSRFSGSGSGTDFTLTISSLQPEDFATYYCQQAYPALHTFGQGTKVEIKRTVAAPSVFI
FPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTY
SLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

[0151] In certain embodiments, SEQ ID NO:35 is truncated by one or two amino acids at
the C-terminus, e.g., it does not contain K451, or G450 and K451 (e.g., the heavy chain
comprises amino acids 1-449 of SEQ ID NO:35 or amino acids 1-450 of SEQ ID NO:35). In
certain embodiments, P449 in SEQ ID NO:35 is amidated.

[0152] In certain embodiments, functional epitopes can be mapped by combinatorial
alanine scanning. In this process, a combinatorial alanine-scanning strategy can be used to
identify amino acids in the PCSK9 protein that are necessary for interaction with anti-PCSK9
antibodies. In certain embodiments, the epitope is conformational and crystal structure of
anti-PCSKO9 antibody Fab fragment bound to PCSK9 may be employed to identify the
epitopes. In one aspect, the invention provides an antibody that binds to the same epitope as
any of the anti-PCSK9 antibody provided herein. For example, in certain embodiments, an
antibody is provided that binds to the same epitope as an anti-PCSK9 antibody comprising a
VH sequence of SEQ ID NO:15 and a VL sequence of SEQ ID NO:19. In certain
embodiments, an antibody is provided that binds to the same epitope as an anti-PCSK9
antibody comprising a VH sequence of SEQ ID NO:27 and a VL sequence of SEQ ID NO:19.
In certain embodiments, an antibody is provided that binds to the same epitope as an anti-
PCSKO9 antibody comprising a VH sequence of SEQ ID NO:27 and a VL sequence of SEQ ID
NO:20. In certain embodiments, an antibody is provided that binds to the same epitope as an
anti-PCSKO9 antibody comprising a VH sequence of SEQ ID NO:16 and a VL sequence of
SEQ ID NO:21. In certain embodiments, an antibody is provided that binds to the same
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epitope as an anti-PCSKO antibody comprising a VH sequence of SEQ ID NO:43 and a VL
sequence of SEQ ID NO:21. In certain embodiments, an antibody is provided that binds to
the same epitope as an anti-PCSK9 antibody comprising a VH sequence of SEQ ID NO:17
and a VL sequence of SEQ ID NO:22. In certain embodiments, an antibody is provided that
binds to the same epitope as an anti-PCSK9 antibody comprising a VH sequence of SEQ ID
NO:27 and a VL sequence of SEQ ID NO:23. In certain embodiments, an antibody is
provided that binds to the same epitope as an anti-PCSK9 antibody comprising a VH
sequence of SEQ ID NO:17 and a VL sequence of SEQ ID NO:34.

[0153] In one aspect, the invention provides an anti-PCSK9 antibody, or antigen binding
fragment thereof, that binds to human PCSK9 competitively with any one of the antibodies
described herein. In certain embodiments, competitive binding may be determined using an
ELISA assay. For example, in certain embodiments, an antibody is provided that binds to
PCSKO9 competitively with an anti-PCSKO antibody comprising a VH sequence of SEQ ID
NO:15 and a VL sequence of SEQ ID NO:19. In certain embodiments, an antibody is
provided that binds to PCSK9 competitively with an anti-PCSK9 antibody comprising a VH
sequence of SEQ ID NO:27 and a VL sequence of SEQ ID NO:19. In certain embodiments,
an antibody is provided that binds to PCSK9 competitively with an anti-PCSK9 antibody
comprising a VH sequence of SEQ ID NO:27 and a VL sequence of SEQ ID NO:20. In
certain embodiments, an antibody is provided that binds to PCSKO9 competitively with an
anti-PCSKO9 antibody comprising a VH sequence of SEQ ID NO:16 and a VL sequence of
SEQ ID NO:21. In certain embodiments, an antibody is provided that binds to PCSK9
competitively with an anti-PCSK9 antibody comprising a VH sequence of SEQ ID NO:43
and a VL sequence of SEQ ID NO:21. In certain embodiments, an antibody is provided that
binds to PCSK9 competitively with an anti-PCSK9 antibody comprising a VH sequence of
SEQ ID NO:17 and a VL sequence of SEQ ID NO:22. In certain embodiments, an antibody
is provided that binds to PCSK9 competitively with an anti-PCSK9 antibody comprising a
VH sequence of SEQ ID NO:27 and a VL sequence of SEQ ID NO:23. In certain
embodiments, an antibody is provided that binds to PCSKO9 competitively with an anti-
PCSKO9 antibody comprising a VH sequence of SEQ ID NO:17 and a VL sequence of SEQ ID
NO:34.

[0154] In certain embodiments, an antibody is provided that binds to an epitope within a

fragment of PCSK9 as described herein. In certain embodiments, an antibody is provided that
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binds to an epitope within a fragment of PCSK9 comprising amino acids 376 to 379 of
human PCSK9 amino acid sequence of SEQ ID NO:24. In certain embodiments, the
functional and/or structural epitope of an antibody according to this invention includes
residue D238 of human PCSK9. In certain embodiments, the functional and/or structural
epitope of an antibody according to this invention includes residue A239 of human PCSKO.
In certain embodiments, the functional and/or structural epitope of an antibody according to
this invention includes residues D238 and A239 of human PCSK9. In certain embodiments,
the functional and/or structural epitope of an antibody according to this invention includes
residue E366 of human PCSK9. In certain embodiments, the functional and/or structural
epitope of an antibody according to this invention includes residue D367 of human PCSKO.
In certain embodiments, the functional and/or structural epitope of an antibody according to
this invention includes residues E366 and D367 of human PCSK9. In certain embodiments,
the functional and/or structural epitope of an antibody according to this invention includes
residue H391 of human PCSK9. In certain embodiments, the functional and/or structural
epitope of an antibody according to this invention includes residues E366, D367 and H391 of
human PCSK9. According to another embodiment, the functional and/or structural epitope of
an antibody according to this invention includes residues A239 and H391 of human PCSKO.
In certain embodiments, the functional and/or structural epitope of includes one or more of
residues A239, A341, E366, D367 and H391 of human PCSK9. In certain embodiments, the
functional and/or structural epitope of includes one or more of residues near A239, A341,
E366, D367 and H391 of human PCSKO9. In certain embodiments, the functional and/or
structural epitope of an antibody according to this invention comprises (1) at least one residue
selected from the group consisting of R194 and E195, (ii) at least one residue selected from
the group consisting of D238 and A2309, (iii) at least one residue selected from the group
consisting of A341 and Q342, and (iv) at least one residue selected from the group consisting
of E366, D367, 1369, S376, T377, C378, F379, S381 and H391, of human PCSK9. In certain
embodiments, the functional and/or structural epitope comprises one, two, three, four, five,
six, seven, eight, nine, ten, eleven, twelve, thirteen, fourteen or all of the following residues:
R194, E195, D238, A239, A341, Q342, E366, D367, 1369, S376, T377, C378, F379, S381
and H391 of human PCSKO.

[0155] In a further aspect of the invention, an anti-PCSK9 antibody according to any of the

above embodiment is a monoclonal antibody, including a chimeric, humanized or human
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antibody. In one embodiment, an anti-PCSKO antibody is an antibody fragment, e.g., a Fv,
Fab, Fab’, scFv, diabody, or F(ab’), fragment. In another embodiment, the antibody is a full
length antibody, e.g., an intact Ig(G; antibody or other antibody class or isotype as defined
herein.

[0156] In a further aspect, an anti-PCSK9 antibody according to any of the above
embodiments may incorporate any of the features, singly or in combination, as described in

Sections 1-7 below:
1. Antibody Affinity

[0157] In certain embodiments, an antibody provided herein has a dissociation constant
(Kd) of <1uM, <100 nM, <10 nM, <1 nM, <0.1 nM, <0.01 nM, or <0.001 nM (e.g. 10®
M or less, e.g. from 10 Mto 102 M, e.g., from 10°Mto 10 M).

[0158] In one embodiment, Kd is measured by a radiolabeled antigen binding assay (RIA)
performed with the Fab version of an antibody of interest and its antigen as described by the
following assay. Solution binding affinity of Fabs for antigen is measured by equilibrating
Fab with a minimal concentration of (‘**T)-labeled antigen in the presence of a titration series
of unlabeled antigen, then capturing bound antigen with an anti-Fab antibody-coated plate
(see, e.g., Chen et al., J. Mol. Biol. 293:865-881(1999)). To establish conditions for the
assay, MICROTITER® multi-well plates (Thermo Scientific) are coated overnight with 5
pg/ml of a capturing anti-Fab antibody (Cappel Labs) in 50 mM sodium carbonate (pH 9.6),
and subsequently blocked with 2% (w/v) bovine serum albumin in PBS for two to five hours
at room temperature (approximately 23°C). In a non-adsorbent plate (Nunc #269620), 100
pM or 26 pM [1251]—antigen are mixed with serial dilutions of a Fab of interest (e.g., consistent
with assessment of the anti-VEGF antibody, Fab-12, in Presta et al., Cancer Res. 57:4593-
4599 (1997)). The Fab of interest is then incubated overnight; however, the incubation may
continue for a longer period (e.g., about 65 hours) to ensure that equilibrium is reached.
Thereafter, the mixtures are transferred to the capture plate for incubation at room
temperature (e.g., for one hour). The solution is then removed and the plate washed eight
times with 0.1% polysorbate 20 (TWEEN-20®) in PBS. When the plates have dried, 150
ul/well of scintillant (MICROSCINT-20 ™ Packard) is added, and the plates are counted on
a TOPCOUNT ™ gamma counter (Packard) for ten minutes. Concentrations of each Fab that
give less than or equal to 20% of maximal binding are chosen for use in competitive binding

assays.
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[0159] According to another embodiment, Kd is measured using surface plasmon resonance
assays using a BIACORE®-2000 or a BIACORE ®-3000 (BIAcore, Inc., Piscataway, NJ) at
25°C with immobilized antigen CMS5 chips at ~10 response units (RU). Briefly,
carboxymethylated dextran biosensor chips (CMS, BIACORE, Inc.) are activated with N-
ethyl-N’- (3-dimethylaminopropyl)-carbodiimide hydrochloride (EDC) and N-
hydroxysuccinimide (NHS) according to the supplier’s instructions. Antigen is diluted with
10 mM sodium acetate, pH 4.8, to 5 pg/ml (~0.2 uM) before injection at a flow rate of 5
pl/minute to achieve approximately 10 response units (RU) of coupled protein. Following the
injection of antigen, 1 M ethanolamine is injected to block unreacted groups. For kinetics
measurements, two-fold serial dilutions of Fab (0.78 nM to 500 nM) are injected in PBS with
0.05% polysorbate 20 (TWEEN-20"™) surfactant (PBST) at 25°C at a flow rate of
approximately 25 pl/min. Association rates (kyp) and dissociation rates (koff) are calculated
using a simple one-to-one Langmuir binding model (BIACORE ® Evaluation Software
version 3.2) by simultaneously fitting the association and dissociation sensorgrams. The
equilibrium dissociation constant (Kd) is calculated as the ratio koff/kon. See, e.g., Chen et
al., J. Mol. Biol. 293:865-881 (1999). If the on-rate exceeds 106 M-1 ¢-1 by the surface
plasmon resonance assay above, then the on-rate can be determined by using a fluorescent
quenching technique that measures the increase or decrease in fluorescence emission intensity
(excitation = 295 nm; emission = 340 nm, 16 nm band-pass) at 25°C of a 20 nM anti-antigen
antibody (Fab form) in PBS, pH 7.2, in the presence of increasing concentrations of antigen
as measured in a spectrometer, such as a stop-flow equipped spectrophometer (Aviv
Instruments) or a 8000-series SLM-AMINCO ™ spectrophotometer (ThermoSpectronic) with

a stirred cuvette.
2. Antibody Fragments

[0160] In certain embodiments, an antibody provided herein is an antibody fragment.
Antibody fragments include, but are not limited to, Fab, Fab’, Fab’-SH, F(ab’),, Fv, and scFv
fragments, and other fragments described below. For a review of certain antibody fragments,
see Hudson et al. Nat. Med. 9:129-134 (2003). For a review of scFv fragments, see, e.g.,
Pluckthiin, in The Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg and Moore
eds., (Springer-Verlag, New York), pp. 269-315 (1994); see also WO 93/16185; and U.S.
Patent Nos. 5,571,894 and 5,587,458. For discussion of Fab and F(ab'), fragments
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comprising salvage receptor binding epitope residues and having increased in vivo half-life,
see U.S. Patent No. 5,869,046.

[0161] Diabodies are antibody fragments with two antigen-binding sites that may be
bivalent or bispecific. See, for example, EP 404,097; WO 1993/01161; Hudson et al., Nat.
Med. 9:129-134 (2003); and Hollinger et al., Proc. Natl. Acad. Sci. USA 90: 6444-6448
(1993). Triabodies and tetrabodies are also described in Hudson et al., Nar. Med. 9:129-134
(2003).

[0162] Single-domain antibodies are antibody fragments comprising all or a portion of the
heavy chain variable domain or all or a portion of the light chain variable domain of an
antibody. In certain embodiments, a single-domain antibody is a human single-domain
antibody (Domantis, Inc., Waltham, MA; see, e.g., U.S. Patent No. 6,248,516 B1).

[0163] Antibody fragments can be made by various techniques, including but not limited to
proteolytic digestion of an intact antibody as well as production by recombinant host cells

(e.g. E. coli or phage), as described herein.
3. Chimeric and Humanized Antibodies

[0164] In certain embodiments, an antibody provided herein is a chimeric antibody.

Certain chimeric antibodies are described, e.g., in U.S. Patent No. 4,816,567; and Morrison et
al., Proc. Natl. Acad. Sci. USA, 81:6851-6855 (1984)). In one example, a chimeric antibody
comprises a non-human variable region (e.g., a variable region derived from a mouse, rat,
hamster, rabbit, or non-human primate, such as a monkey) and a human constant region. In a
further example, a chimeric antibody is a “class switched” antibody in which the class or
subclass has been changed from that of the parent antibody. Chimeric antibodies include
antigen-binding fragments thereof.

[0165] In certain embodiments, a chimeric antibody is a humanized antibody. Typically, a
non-human antibody is humanized to reduce immunogenicity to humans, while retaining the
specificity and affinity of the parental non-human antibody. Generally, a humanized antibody
comprises one or more variable domains in which HVRs, e.g., CDRs, (or portions thereof)
are derived from a non-human antibody, and FRs (or portions thereof) are derived from
human antibody sequences. A humanized antibody optionally will also comprise at least a
portion of a human constant region. In some embodiments, some FR residues in a humanized

antibody are substituted with corresponding residues from a non-human antibody (e.g., the
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antibody from which the HVR residues are derived), e.g., to restore or improve antibody
specificity or affinity.

[0166] Humanized antibodies and methods of making them are reviewed, e.g., in Almagro
and Fransson, Front. Biosci. 13:1619-1633 (2008), and are further described, e.g., in
Riechmann et al., Nature 332:323-329 (1988); Queen et al., Proc. Nat’l Acad. Sci. USA
86:10029-10033 (1989); US Patent Nos. 5, 821,337, 7,527,791, 6,982,321, and 7,087,409;
Kashmiri et al., Methods 36:25-34 (2005) (describing SDR (a-CDR) grafting); Padlan, Mol.
Immunol. 28:489-498 (1991) (describing “resurfacing”); Dall’ Acqua et al., Methods 36:43-60
(2005) (describing “FR shuffling”); and Osbourn et al., Methods 36:61-68 (2005) and Klimka
etal., Br. J. Cancer, 83:252-260 (2000) (describing the “guided selection™ approach to FR
shuffling).

[0167] Human framework regions that may be used for humanization include but are not
limited to: framework regions selected using the “best-fit” method (see, e.g., Sims et al. J.
Immunol. 151:2296 (1993)); framework regions derived from the consensus sequence of
human antibodies of a particular subgroup of light or heavy chain variable regions (see, e.g.,
Carter et al. Proc. Natl. Acad. Sci. USA, 89:4285 (1992); and Presta et al. J. Immunol.,
151:2623 (1993)); human mature (somatically mutated) framework regions or human
germline framework regions (see, €.g., Almagro and Fransson, Front. Biosci. 13:1619-1633
(2008)); and framework regions derived from screening FR libraries (see, e.g., Baca et al., J.
Biol. Chem. 272:10678-10684 (1997) and Rosok et al., J. Biol. Chem. 271:22611-22618
(19906)).

4. Human Antibodies

[0168] In certain embodiments, an antibody provided herein is a human antibody. Human
antibodies can be produced using various techniques known in the art. Human antibodies are
described generally in van Dijk and van de Winkel, Curr. Opin. Pharmacol. 5: 368-74 (2001)
and Lonberg, Curr. Opin. Immunol. 20:450-459 (2008).

[0169] Human antibodies may be prepared by administering an immunogen to a transgenic
animal that has been modified to produce intact human antibodies or intact antibodies with
human variable regions in response to antigenic challenge. Such animals typically contain all
or a portion of the human immunoglobulin loci, which replace the endogenous
immunoglobulin loci, or which are present extrachromosomally or integrated randomly into

the animal’s chromosomes. In such transgenic mice, the endogenous immunoglobulin loci
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have generally been inactivated. For review of methods for obtaining human antibodies from
transgenic animals, see Lonberg, Nat. Biotech. 23:1117-1125 (2005). See also, e.g., U.S.
Patent Nos. 6,075,181 and 6,150,584 describing XENOMOUSE™ technology; U.S. Patent
No. 5,770,429 describing HUMAB® technology; U.S. Patent No. 7,041,870 describing K-M
MOUSE® technology, and U.S. Patent Application Publication No. US 2007/0061900,
describing VELOCIMOUSE® technology). Human variable regions from intact antibodies
generated by such animals may be further modified, e.g., by combining with a different
human constant region.

[0170] Human antibodies can also be made by hybridoma-based methods. Human
myeloma and mouse-human heteromyeloma cell lines for the production of human
monoclonal antibodies have been described. (See, e.g., Kozbor J. Immunol., 133: 3001
(1984); Brodeur et al., Monoclonal Antibody Production Techniques and Applications, pp.
51-63 (Marcel Dekker, Inc., New York, 1987); and Boerner et al., J. Immunol., 147: 86
(1991).) Huroan antibodies generated via human B-cell bybridoroa techpology ave also
described in Li et al, Proc. Navl Acad. Sci, USA, 103:3557-3562 (2006). Additional
methods include those described, for example, in U.S. Patent No. 7,189,826 (describing
production of monoclonal human IgM antibodies from hybridoma cell lines) and Ni, Xiandai
Mianyixue, 26(4):265-268 (2006) (describing human-human hybridomas). Human
hybridoma technology (Trioma technology) is also described in Vollmers and Brandlein,
Histology and Histopathology, 20(3):927-937 (2005) and Vollmers and Brandlein, Methods
and Findings in Experimental and Clinical Pharmacology, 27(3):185-91 (2005).

[0171] Human antibodies may also be generated by isolating Fv clone variable domain
sequences selected from human-derived phage display libraries. Such variable domain
sequences may then be combined with a desired human constant domain. Techniques for

selecting human antibodies from antibody libraries are described below.
5. Library-Derived Antibodies

[0172] Antibodies of the invention may be isolated by screening combinatorial libraries for
antibodies with the desired activity or activities. For example, a variety of methods are
known in the art for generating phage display libraries and screening such libraries for
antibodies possessing the desired binding characteristics. Such methods are reviewed, e.g., in
Hoogenboom et al. in Methods in Molecular Biology 178:1-37 (O’Brien et al., ed., Human
Press, Totowa, NJ, 2001) and further described, e.g., in the McCafferty et al., Nature
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348:552-554; Clackson et al., Nature 352: 624-628 (1991); Marks et al., J. Mol. Biol. 222:
581-597 (1992); Marks and Bradbury, in Methods in Molecular Biology 248:161-175 (Lo,
ed., Human Press, Totowa, NJ, 2003); Sidhu et al., J. Mol. Biol. 338(2): 299-310 (2004); Lee
etal., J. Mol. Biol. 340(5): 1073-1093 (2004); Fellouse, Proc. Natl. Acad. Sci. USA 101(34):
12467-12472 (2004); and Lee et al., J. Immunol. Methods 284(1-2): 119-132(2004).

[0173] In certain phage display methods, repertoires of VH and VL genes are separately
cloned by polymerase chain reaction (PCR) and recombined randomly in phage libraries,
which can then be screened for antigen-binding phage as described in Winter et al., Ann. Rev.
Immunol., 12: 433-455 (1994). Phage typically display antibody fragments, either as single-
chain Fv (scFv) fragments or as Fab fragments. Libraries from immunized sources provide
high-affinity antibodies to the immunogen without the requirement of constructing
hybridomas. Alternatively, the naive repertoire can be cloned (e.g., from human) to provide a
single source of antibodies to a wide range of non-self and also self antigens without any
immunization as described by Griffiths et al., EMBO J, 12: 725-734 (1993). Finally, naive
libraries can also be made synthetically by cloning unrearranged V-gene segments from stem
cells, and using PCR primers containing random sequence to encode the highly variable
CDR3 regions and to accomplish rearrangement in vitro, as described by Hoogenboom and
Winter, J. Mol. Biol., 227: 381-388 (1992). Patent publications describing human antibody
phage libraries include, for example: US Patent No. 5,750,373, and US Patent Publication
Nos. 2005/0079574, 2005/0119455, 2005/0266000, 2007/0117126, 2007/0160598,
2007/0237764, 2007/0292936, and 2009/0002360.

[0174] Antibodies or antibody fragments isolated from human antibody libraries are

considered human antibodies or human antibody fragments herein.

6. Multispecific Antibodies

[0175] In certain embodiments, an antibody provided herein is a multispecific antibody,
e.g. a bispecific antibody. Multispecific antibodies are monoclonal antibodies that have
binding specificities for at least two different sites. In certain embodiments, one of the
binding specificities is for PCSK9 and the other is for any other antigen. In certain
embodiments, bispecific antibodies may bind to two different epitopes of PCSK9. Bispecific
antibodies may also be used to localize cytotoxic agents to cells which express PCSKO.

Bispecific antibodies can be prepared as full length antibodies or antibody fragments.
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[0176] Techniques for making multispecific antibodies include, but are not limited to,
recombinant co-expression of two immunoglobulin heavy chain-light chain pairs having
different specificities (see Milstein and Cuello, Nature 305: 537 (1983)), WO 93/08829, and
Traunecker et al., EMBO J. 10: 3655 (1991)), and “knob-in-hole” engineering (see, e.g., U.S.
Patent No. 5,731,168). Multi-specific antibodies may also be made by engineering
electrostatic steering effects for making antibody Fc-heterodimeric molecules

(WO 2009/089004A1); cross-linking two or more antibodies or fragments (see, e.g., US
Patent No. 4,676,980, and Brennan et al., Science, 229: 81 (1985)); using leucine zippers to
produce bi-specific antibodies (see, e.g., Kostelny et al., J. Immunol., 148(5):1547-1553
(1992)); using “diabody” technology for making bispecific antibody fragments (see, e.g.,
Hollinger et al., Proc. Natl. Acad. Sci. USA, 90:6444-6448 (1993)); and using single-chain Fv
(sFv) dimers (see,e.g., Gruber et al., J. Immunol., 152:5368 (1994)); and preparing trispecific
antibodies as described, e.g., in Tutt et al. J. Immunol. 147: 60 (1991).

[0177] Engineered antibodies with three or more functional antigen binding sites, including
“Octopus antibodies,” are also included herein (see, e.g., US 2006/0025576A1).

[0178] The antibody or fragment herein also includes a “Dual Acting FAb” or “DAF”
comprising an antigen binding site that binds to PCSKO as well as another, different antigen

(see, e.g., US 2008/0069820).
7. Antibody Variants

[0179] In certain embodiments, amino acid sequence variants of the antibodies provided
herein are contemplated. For example, it may be desirable to improve the binding affinity
and/or other biological properties of the antibody. Amino acid sequence variants of an
antibody may be prepared by introducing appropriate modifications into the nucleotide
sequence encoding the antibody, or by peptide synthesis. Such modifications include, for
example, deletions from, and/or insertions into and/or substitutions of residues within the
amino acid sequences of the antibody. Any combination of deletion, insertion, and
substitution can be made to arrive at the final construct, provided that the final construct

possesses the desired characteristics, e.g., antigen-binding.

a) Substitution, Insertion, and Deletion Variants

[0180] In certain embodiments, antibody variants having one or more amino acid

substitutions are provided. Sites of interest for substitutional mutagenesis include the HVRs
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and FRs. Conservative substitutions are shown in Table A under the heading of
“conservative substitutions.” More substantial changes are provided in Table 1 under the
heading of “exemplary substitutions,” and as further described below in reference to amino
acid side chain classes. Amino acid substitutions may be introduced into an antibody of
interest and the products screened for a desired activity, e.g., retained/improved antigen

binding, decreased immunogenicity, or improved ADCC or CDC.

TABLE A
Original Exemplary Preferred
Residue Substitutions Substitutions
Ala (A) Val; Leu; Ile Val
Arg (R) Lys; Gln; Asn Lys
Asn (N) Gln; His; Asp, Lys; Arg Gln
Asp (D) Glu; Asn Glu
Cys (C) Ser; Ala Ser
GIn (Q) Asn; Glu Asn
Glu (E) Asp; Gln Asp
Gly (G) Ala Ala
His (H) Asn; Gln; Lys; Arg Arg
Ile (1) Leu; Val; Met; Ala; Phe; Norleucine Leu
Leu (L) Norleucine; Ile; Val; Met; Ala; Phe Ile
Lys (K) Arg; Gln; Asn Arg
Met (M) Leu; Phe; Ile Leu
Phe (F) Trp; Leu; Val; lle; Ala; Tyr Tyr
Pro (P) Ala Ala
Ser (S) Thr Thr
Thr (T) Val; Ser Ser
Trp (W) Tyr; Phe Tyr
Tyr (Y) Trp; Phe; Thr; Ser Phe
Val (V) Ile; Leu; Met; Phe; Ala; Norleucine Leu

[0181] Amino acids may be grouped according to common side-chain properties:
(1) hydrophobic: Norleucine, Met, Ala, Val, Leu, lle;
(2) neutral hydrophilic: Cys, Ser, Thr, Asn, Gln;
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(3) acidic: Asp, Glu;

(4) basic: His, Lys, Arg;

(5) residues that influence chain orientation: Gly, Pro;

(6) aromatic: Trp, Tyr, Phe.
[0182] Non-conservative substitutions will entail exchanging a member of one of these
classes for another class.
[0183] One type of substitutional variant involves substituting one or more hypervariable
region residues of a parent antibody (e.g., a humanized or human antibody). Generally, the
resulting variant(s) selected for further study will have modifications (e.g., improvements) in
certain biological properties (e.g., increased affinity, reduced immunogenicity) relative to the
parent antibody and/or will have substantially retained certain biological properties of the
parent antibody. An exemplary substitutional variant is an affinity matured antibody, which
may be conveniently generated, e.g., using phage display-based affinity maturation techniques
such as those described herein. Briefly, one or more HVR residues are mutated and the
variant antibodies displayed on phage and screened for a particular biological activity (e.g.
binding affinity).
[0184] Alterations (e.g., substitutions) may be made in HVRs, e.g., to improve antibody
affinity. Such alterations may be made in HVR “hotspots,” i.e., residues encoded by codons
that undergo mutation at high frequency during the somatic maturation process (see, e.g.,
Chowdhury, Methods Mol. Biol. 207:179-196 (2008)), and/or SDRs (a-CDRs), with the
resulting variant VH or VL being tested for binding affinity. Affinity maturation by
constructing and reselecting from secondary libraries has been described, e.g., in
Hoogenboom et al. in Methods in Molecular Biology 178:1-37 (O’Brien et al., ed., Human
Press, Totowa, NJ, (2001).) In some embodiments of affinity maturation, diversity is
introduced into the variable genes chosen for maturation by any of a variety of methods (e.g.,
error-prone PCR, chain shuffling, or oligonucleotide-directed mutagenesis). A secondary
library is then created. The library is then screened to identify any antibody variants with the
desired affinity. Another method to introduce diversity involves HVR-directed approaches,
in which several HVR residues (e.g., 4-6 residues at a time) are randomized. HVR residues
involved in antigen binding may be specifically identified, e.g., using alanine scanning

mutagenesis or modeling. CDR-H3 and CDR-L3 in particular are often targeted.
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[0185] In certain embodiments, substitutions, insertions, or deletions may occur within one
or more HVRs so long as such alterations do not substantially reduce the ability of the
antibody to bind antigen. For example, conservative alterations (e.g., conservative
substitutions as provided herein) that do not substantially reduce binding affinity may be
made in HVRs. Such alterations may be outside of HVR “hotspots” or SDRs. In certain
embodiments of the variant VH and VL sequences provided above, each HVR either is
unaltered, or contains no more than one, two or three amino acid substitutions.

[0186] A useful method for identification of residues or regions of an antibody that may be
targeted for mutagenesis is called “alanine scanning mutagenesis’™ as described by
Cunningham and Wells (1989) Science, 244:1081-1085. In this method, a residue or group of
target residues (e.g., charged residues such as arg, asp, his, lys, and glu) are identified and
replaced by a neutral or negatively charged amino acid (e.g., alanine or polyalanine) to
determine whether the interaction of the antibody with antigen is affected. Further
substitutions may be introduced at the amino acid locations demonstrating functional
sensitivity to the initial substitutions. Alternatively, or additionally, a crystal structure of an
antigen-antibody complex to identify contact points between the antibody and antigen. Such
contact residues and neighboring residues may be targeted or eliminated as candidates for
substitution. Variants may be screened to determine whether they contain the desired
properties.

[0187] Amino acid sequence insertions include amino- and/or carboxyl-terminal fusions
ranging in length from one residue to polypeptides containing a hundred or more residues, as
well as intrasequence insertions of single or multiple amino acid residues. Examples of
terminal insertions include an antibody with an N-terminal methionyl residue. Other
insertional variants of the antibody molecule include the fusion to the N- or C-terminus of the
antibody to an enzyme (e.g., for ADEPT) or a polypeptide which increases the serum half-life
of the antibody.

b) Glvcosylation variants

[0188] In certain embodiments, an antibody provided herein is altered to increase or
decrease the extent to which the antibody is glycosylated. Addition or deletion of
glycosylation sites to an antibody may be conveniently accomplished by altering the amino

acid sequence such that one or more glycosylation sites is created or removed.
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[0189] Where the antibody comprises an Fc region, the carbohydrate attached thereto may
be altered. Native antibodies produced by mammalian cells typically comprise a branched,
biantennary oligosaccharide that is generally attached by an N-linkage to Asn297 of the CH2
domain of the Fc region. See, e.g., Wright et al. TIBTECH 15:26-32 (1997). The
oligosaccharide may include various carbohydrates, e.g., mannose, N-acetyl glucosamine
(GleNAc), galactose, and sialic acid, as well as a fucose attached to a GlcNAc in the “stem”
of the biantennary oligosaccharide structure. In some embodiments, modifications of the
oligosaccharide in an antibody of the invention may be made in order to create antibody
variants with certain improved properties.

[0190] In one embodiment, antibody variants are provided having a carbohydrate structure
that lacks fucose attached (directly or indirectly) to an Fc region. For example, the amount of
fucose in such antibody may be from 1% to 80%, from 1% to 65%, from 5% to 65% or from
20% to 40%. The amount of fucose is determined by calculating the average amount of
fucose within the sugar chain at Asn297, relative to the sum of all glycostructures attached to
Asn 297 (e.g., complex, hybrid and high mannose structures) as measured by MALDI-TOF
mass spectrometry, as described in WO 2008/077546, for example. Asn297 refers to the
asparagine residue located at about position 297 in the Fc region (EU numbering of Fc region
residues); however, Asn297 may also be located about + 3 amino acids upstream or
downstream of position 297, i.e., between positions 294 and 300, due to minor sequence
variations in antibodies. Such fucosylation variants may have improved ADCC function. See,
e.g., US Patent Publication Nos. US 2003/0157108 (Presta, L.); US 2004/0093621 (Kyowa
Hakko Kogyo Co., Ltd). Examples of publications related to “defucosylated” or “fucose-
deficient” antibody variants include: US 2003/0157108; WO 2000/61739; WO 2001/29246;
US 2003/0115614; US 2002/0164328; US 2004/0093621; US 2004/0132140; US
2004/0110704; US 2004/0110282; US 2004/0109865; WO 2003/085119; WO 2003/084570;
WO 2005/035586; WO 2005/035778; W02005/053742; W02002/031140; Okazaki et al. J.
Mol. Biol. 336:1239-1249 (2004); Yamane-Ohnuki et al. Biotech. Bioeng. 87: 614 (2004).
Examples of cell lines capable of producing defucosylated antibodies include Lec13 CHO
cells deficient in protein fucosylation (Ripka et al. Arch. Biochem. Biophys. 249:533-545
(1986); US Patent Application No. US 2003/0157108 A1, Presta, L; and WO 2004/056312
Al, Adams et al., especially at Example 11), and knockout cell lines, such as alpha-1,6-

fucosyltransferase gene, FFUTS, knockout CHO cells (see, e.g., Yamane-Ohnuki et al. Biotech.
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Bioeng. 87: 614 (2004); Kanda, Y. et al., Biotechnol. Bioeng., 94(4):680-688 (2006); and
WO02003/085107).

[0191] Antibody variants are further provided with bisected oligosaccharides, e.g., in which
a biantennary oligosaccharide attached to the Fc region of the antibody is bisected by
GlecNAc. Such antibody variants may have reduced fucosylation and/or improved ADCC
function. Examples of such antibody variants are described, e.g., in WO 2003/011878 (Jean-
Mairet et al.); US Patent No. 6,602,684 (Umana et al.); and US 2005/0123546 (Umana et al.).
Antibody variants with at least one galactose residue in the oligosaccharide attached to the Fc
region are also provided. Such antibody variants may have improved CDC function. Such
antibody variants are described, e.g., in WO 1997/30087 (Patel et al.); WO 1998/58964
(Raju, S.); and WO 1999/22764 (Raju, S.).

¢) Fcregion variants

[0192] In certain embodiments, one or more amino acid modifications may be introduced
into the Fc region of an antibody provided herein, thereby generating an Fc region variant.
The Fc region variant may comprise a human Fc region sequence (e.g., a human IgGl, 1gG2,
IgG3 or IgG4 Fe region) comprising an amino acid modification (e.g. a substitution) at one or
more amino acid positions.

[0193] In certain embodiments, the invention contemplates an antibody variant that
possesses some but not all effector functions, which make it a desirable candidate for
applications in which the half life of the antibody in vivo is important yet certain effector
functions (such as complement and ADCC) are unnecessary or deleterious. In vitro and/or in
vivo cytotoxicity assays can be conducted to confirm the reduction/depletion of CDC and/or
ADCC activities. For example, Fc receptor (FcR) binding assays can be conducted to ensure
that the antibody lacks FcyR binding (hence likely lacking ADCC activity), but retains FcRn
binding ability. The primary cells for mediating ADCC, NK cells, express Fc(RIII only,
whereas monocytes express Fc(RI, Fc(RII and Fe(RIII. FcR expression on hematopoietic
cells is summarized in Table 3 on page 464 of Ravetch and Kinet, Annu. Rev. Immunol.
9:457-492 (1991). Non-limiting examples of in vitro assays to assess ADCC activity of a
molecule of interest is described in U.S. Patent No. 5,500,362 (see, e.g. Hellstrom, 1. et al.
Proc. Nat’l Acad. Sci. USA 83:7059-7063 (1986)) and Hellstrom, I et al., Proc. Nat’l Acad.
Sci. USA 82:1499-1502 (1985); 5,821,337 (see Bruggemann, M. et al., J. Exp. Med.
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166:1351-1361 (1987)). Alternatively, non-radioactive assays methods may be employed
(see, for example, ACTI™ non-radioactive cytotoxicity assay for flow cytometry
(CellTechnology, Inc. Mountain View, CA; and CytoTox 96® non-radioactive cytotoxicity
assay (Promega, Madison, WI). Useful effector cells for such assays include peripheral blood
mononuclear cells (PBMC) and Natural Killer (NK) cells. Alternatively, or additionally,
ADCC activity of the molecule of interest may be assessed in vivo, e.g., in an animal model
such as that disclosed in Clynes et al. Proc. Nat’l Acad. Sci. USA 95:652-656 (1998). Clq
binding assays may also be carried out to confirm that the antibody is unable to bind Clq and
hence lacks CDC activity. See, e.g., Clq and C3c binding ELISA in WO 2006/029879 and
WO 2005/100402. To assess complement activation, a CDC assay may be performed (see, for
example, Gazzano-Santoro et al., J. Immunol. Methods 202:163 (1996); Cragg, M.S. et al.,
Blood 101:1045-1052 (2003); and Cragg, M.S. and M.J. Glennie, Blood 103:2738-2743
(2004)). FcRn binding and in vivo clearance/half life determinations can also be performed
using methods known in the art (see, e.g., Petkova, S.B. et al., Int’l. Immunol. 18(12):1759-
1769 (2006)).

[0194] Antibodies with reduced effector function include those with substitution of one or
more of Fc region residues 238, 265, 269, 270, 297, 327 and 329 (U.S. Patent No. 6,737,056).
Such Fc mutants include Fc mutants with substitutions at two or more of amino acid positions
265, 269, 270, 297 and 327, including the so-called “DANA” Fc mutant with substitution of
residues 265 and 297 to alanine (US Patent No. 7,332,581).

[0195] Certain antibody variants with improved or diminished binding to FcRs are
described. (See, e.g., U.S. Patent No. 6,737,056; WO 2004/056312, and Shields et al., J.
Biol. Chem. 9(2): 6591-6604 (2001).)

[0196] In certain embodiments, an antibody variant comprises an Fc region with one or
more amino acid substitutions which improve ADCC, e.g., substitutions at positions 298,
333, and/or 334 of the Fc region (EU numbering of residues).

[0197] In some embodiments, alterations are made in the Fc region that result in altered
(i.e., either improved or diminished) Clq binding and/or Complement Dependent
Cytotoxicity (CDC), e.g., as described in US Patent No. 6,194,551, WO 99/51642, and
Idusogie et al. J. Immunol. 164: 4178-4184 (2000).

[0198] Antibodies with increased half lives and improved binding to the neonatal Fc

receptor (FcRn), which is responsible for the transfer of maternal IgGs to the fetus (Guyer et
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al., J. Immunol. 117:587 (1976) and Kim et al., J. Immunol. 24:249 (1994)), are described in
US2005/0014934A1 (Hinton et al.). Those antibodies comprise an Fc region with one or
more substitutions therein which improve binding of the Fc region to FcRn. Such Fc variants
include those with substitutions at one or more of Fc region residues: 238, 256, 265, 272, 286,
303, 305, 307, 311, 312, 317, 340, 356, 360, 362, 376, 378, 380, 382, 413,424 or 434, e.g.,
substitution of Fc region residue 434 (US Patent No. 7,371,826).

[0199] See also Duncan & Winter, Nature 322:738-40 (1988); U.S. Patent No. 5,648,260;
U.S. Patent No. 5,624,821; and WO 94/29351 concerning other examples of Fc region

variants.

d) Cysteine engineered antibody variants

[0200] In certain embodiments, it may be desirable to create cysteine engineered antibodies,
e.g., “thioMAbs,” in which one or more residues of an antibody are substituted with cysteine
residues. In particular embodiments, the substituted residues occur at accessible sites of the
antibody. By substituting those residues with cysteine, reactive thiol groups are thereby
positioned at accessible sites of the antibody and may be used to conjugate the antibody to
other moieties, such as drug moieties or linker-drug moieties, to create an immunoconjugate,
as described further herein. In certain embodiments, any one or more of the following
residues may be substituted with cysteine: V205 (Kabat numbering) of the light chain; A118
(EU numbering) of the heavy chain; and S400 (EU numbering) of the heavy chain Fc region.
Cysteine engineered antibodies may be generated as described, e.g., in U.S. Patent No.

7,521,541.

e) Antibody Derivatives

[0201] In certain embodiments, an antibody provided herein may be further modified to
contain additional nonproteinaceous moieties that are known in the art and readily available.
The moieties suitable for derivatization of the antibody include but are not limited to water
soluble polymers. Non-limiting examples of water soluble polymers include, but are not
limited to, polyethylene glycol (PEG), copolymers of ethylene glycol/propylene glycol,
carboxymethylcellulose, dextran, polyvinyl alcohol, polyvinyl pyrrolidone, poly-1, 3-
dioxolane, poly-1,3,6-trioxane, ethylene/maleic anhydride copolymer, polyaminoacids (either
homopolymers or random copolymers), and dextran or poly(n-vinyl pyrrolidone)polyethylene

glycol, propropylene glycol homopolymers, prolypropylene oxide/ethylene oxide co-
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polymers, polyoxyethylated polyols (e.g., glycerol), polyvinyl alcohol, and mixtures thereof.
Polyethylene glycol propionaldehyde may have advantages in manufacturing due to its
stability in water. The polymer may be of any molecular weight, and may be branched or
unbranched. The number of polymers attached to the antibody may vary, and if more than
one polymer are attached, they can be the same or different molecules. In general, the number
and/or type of polymers used for derivatization can be determined based on considerations
including, but not limited to, the particular properties or functions of the antibody to be
improved, whether the antibody derivative will be used in a therapy under defined conditions,
etc.

[0202] In another embodiment, conjugates of an antibody and nonproteinaceous moiety that
may be selectively heated by exposure to radiation are provided. In one embodiment, the
nonproteinaceous moiety is a carbon nanotube (Kam et al., Proc. Natl. Acad. Sci. USA 102:
11600-11605 (2005)). The radiation may be of any wavelength, and includes, but is not
limited to, wavelengths that do not harm ordinary cells, but which heat the nonproteinaceous

moiety to a temperature at which cells proximal to the antibody-nonproteinaceous moiety are

killed.

B. Recombinant Methods and Compositions

[0203] Anti-PCSKO9 antibodies described herein may be produced using recombinant
methods and compositions, e.g., as described in U.S. Patent No. 4,816,567. In one
embodiment, isolated nucleic acid encoding an anti-PCSK9 antibody described herein is
provided. Such nucleic acid may encode an amino acid sequence comprising the VL and/or
an amino acid sequence comprising the VH of the antibody (e.g., the light and/or heavy
chains of the antibody). In certain embodiments, an isolated nucleic acid encoding an anti-
PCSKO heavy chain variable region is provided wherein the nucleic acid comprises a
sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100%
sequence identity to the nucleic acid sequence of SEQ ID NO:38 or SEQ ID NO:39. In
certain embodiments, an isolated nucleic acid encoding an anti-PCSK9 light chain variable
region is provided wherein the nucleic acid comprises a sequence having at least 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% sequence identity to the nucleic acid
sequence of SEQ ID NO:40 or SEQ ID NO:41. In certain embodiments, an isolated nucleic

acid encoding an anti-PCSKO heavy chain variable region and an anti-PCSK9 light chain
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variable region is provided, wherein the nucleic acid encoding the heavy chain variable region
comprises a sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, or 100% sequence identity to the nucleic acid sequence of SEQ ID NO:38 or SEQ ID
NO:39 and the nucleic acid encoding the light chain variable region comprises a sequence
having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% sequence
identity to the nucleic acid sequence of SEQ ID NO:40 or SEQ ID NO:41. In certain
embodiments, an isolated nucleic acid encoding an anti-PCSK9 heavy chain variable region is
provided wherein the nucleic acid comprises SEQ ID NO: 38 or 39. In certain embodiments,
an isolated nucleic acid encoding an anti-PCSKO9 light chain variable region is provided
wherein the nucleic acid comprises SEQ ID NO: 40 or 41. In certain embodiments, an
isolated nucleic acid encoding an anti-PCSK9 heavy chain variable region and light chain
variable region is provided, wherein the nucleic acid encoding the heavy chain comprises
SEQ ID NO:38 and the nucleic acid encoding the light chain comprises SEQ ID NO:40. In
certain embodiments, an isolated nucleic acid encoding an anti-PCSK9 heavy chain variable
region and light chain variable region is provided, wherein the nucleic acid encoding the
heavy chain comprises SEQ ID NO:39 and the nucleic acid encoding the light chain
comprises SEQ ID NO:41.

Antibody 508.20.33b Full Length Heavy Chain Nucleic Acid Sequence (SEQ ID NO: 38)

GAA GTTCAGCIGG TGGAGTICTGG CGGTGGCCTG GTGCAGCCAG GGGGCICACT CCGTITTGTICC

TGTGCAGCTT
GGTAAGGGCC
GATAGCGTCA
CAAATGAACA
TCCCGGGAGC
GCCTCCACCA
GGCACAGCGG
TGGAACTCAG
GGACTCTACT
TACATCTGCA
AAATCTTGTG
CCGTCAGTCT
GAGGTCACAT
TACGTGGACG
AGCACGTACC
GAGTACAAGT
AAAGCCAAAG
ATGACCAAGA
GCCGTGGAGT
CTGGACTCCG
CAGCAGGGGA
CAGAAGAGCC

Antibody 508.20.33b Heavy Chain Variable Region Nucleic Acid Sequence (SEQ ID NO:

39)

GAA GTTCAGCIGG TGGAGTICTGG CGGTGGCCTG GTGCAGCCAG GGGGCICACT CCGTITTGTICC

CTIGGCTTCAC
TGGAATGGGT
AGGGCCGTTT
GCTTAAGAGC
TGTACATTAT
AGGGCCCATC
CCCTIGGGCTG
GCGCCCTGAC
CCCTICAGCAG
ACGTGAATCA
ACAAAACTCA
TCCICTTCCC
GCGTIGGTGGT
GCGTIGGAGGT
GIGTGGTCAG
GCAAGGTCTC
GGCAGCCCCG
ACCAGGTCAG
GGGAGAGCAA
ACGGCTCCTT
ACGTICTICTIC
TCTCCCTIGTIC

CTICTCTAGT
TGCTAGGATT
CACTATAAGC
TGAGGACACT
GGACTACTGG
GGTCTTCCCC
CCTGGTCAAG
CAGCGGCGTG
CGTGGTGACT
CAAGCCCAGC
CACATGCCCA
CCCAAAACCC
GGACGTGAGC
GCATAATGCC
CGTCCTCACC
CAACAAAGCC
AGAACCACAG
CCTGACCTGC
TGGGCAGCCG
CTTCCICTAC
ATGCTCCGTG
TCCGGGTAAA

ACTGCTATTIC
TCTICCTIGCTA
GCAGACACAT
GCCGTICTATT
GGTCAAGGAA
CTGGCACCCT
GACTACTTCC
CACACCTTCC
GIGCCCTCTA
AACACCAAGG
CCGTIGCCCAG
AAGGACACCC
CACGAAGACC
AAGACAAAGC
GTCCTGCACC
CTCCCAGCCC
GIGTACACCC
CTGGTCAAAG
GAGAACAACT
AGCAAGCTCA
ATGCATGAGG

ACTGGGTGCG
ACGGTAATAC
CCAAAAACAC
ATTGTGCTCG
CCCTIGGTCAC
CCTCCAAGAG
CCGAACCGGT
CGGCTIGTCCT
GCAGCTTGGG
TGGACAAGAA
CACCTGAACT
TCATGATCTC
CTGAGGTCAA
CGCGGGAGGA
AGGACTGGCT
CCATCGAGAA
TGCCCCCATC
GCTITCTATCC
ACAAGACCAC
CCGTGGACAA
CICTGCACAA

TCAGGCCCCG
TAACTATGCC
AGCCTACCTA
TTGGATCGGG
CGTCTCCTCG
CACCTICTGGG
GACGGTGTCG
ACAGTCCTCA
CACCCAGACC
AGTTGAGCCC
CCTGGGGGGA
CCGGACCCCT
GTITCAACTGG
GCAGTACAAC
GAATGGCAAG
AACCATCTCC
CCGGGAAGAG
CAGCGACATC
GCCTCCCGTG
GAGCAGGTGG
CCACTACACG

TGTIGCAGCTT CTGGCTITCAC CTTICTCTAGT ACTIGCTATTC ACTGGGTIGCG TCAGGCCCCG
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GGTAAGGGCC
GATAGCGTCA
CAAATGAACA
TCCCGGGAGC

Antibody 508.20.33b Full Length Light Chain Nucleic Acid Sequence (SEQ ID NO: 40)

GA TATCCAGATG ACCCAGTCCC CGAGCTCCCT GTCCGCCTCT GTGGGCGATA GGGTCACCAT

CACCTGCCGT
AAAAGCTCCG
CTICTICTGGT
AGACTTCGCA
TACCAAGGTG
TGATGAGCAG
CAGAGAGGCC
GAGTGTCACA
GAGCAAAGCA
GAGCTCGCCC

TGGAATGGGT
AGGGCCGTTT
GCTTAAGAGC
TGTACATTAT

GCCAGTCAGG
AAGCTTCTGA
AGCGGTTCCG
ACTTATTACT
GAGATCAAAC
TTGAAATCTG
AAAGTACAGT
GAGCAGGACA
GACTACGAGA
GTICACAAAGA

TGCTAGGATT
CACTATAAGC
TGAGGACACT
GGACTACTGG

ATGTGTCCAC
TTTACTCGGC
GGACGGATTT
GTCAGCAAGC
GAACTGTGGC
GAACTGCTTC
GGAAGGTGGA
GCAAGGACAG
AACACAAAGT
GCTTCAACAG

PCT/US2013/046032

TCTCCTGCTA ACGGTAATAC TAACTATGCC
GCAGACACAT CCAAAAACAC AGCCTACCTA
GCCGICTATT ATTGIGCICG TTIGGATCGGG
GGTCAAGGAA CCCTIGGICAC CGICTCCTICG

TGCTGTAGCC
ATCCTTCCTIC
CACTCTGACC
CTATCCGGCC
TGCACCATCT
TGTITGTIGTGC
TAACGCCCTIC
CACCTACAGC
CTACGCCTGC
GGGAGAGTGT

TGGTATCAAC
TACTCTGGAG
ATCAGCAGTC
CTACACACGT
GICTTCATCT
CTIGCTGAATA
CAATCGGGTA
CTICAGCAGCA
GAAGTCACCC

AGAAACCAGG
TCCCTTCTCG
TGCAGCCGGA
TCGGACAGGG
TCCCGCCATC
ACTTCTATCC
ACTCCCAGGA
CCCTGACGCT
ATCAGGGCCT

Antibody 508.20.33b Light Chain Variable Region Nucleic Acid Sequence (SEQ ID NO: 41)

GA TATCCAGATG ACCCAGTICCC CGAGCTCCCT GTICCGCCTICT GTGGGCGATA GGGTCACCAT
CACCTGCCGT GCCAGTCAGG ATGTGTCCAC TGCIGTAGCC TGGTATCAAC AGAAACCAGG
AAAAGCTCCG AAGCTTICTGA TTTACTCGGC ATCCTTCCTIC TACTICTIGGAG TCCCTTICTCG
CTTICTICTGGT AGCGGTICCG GGACGGATTT CACTICTGACC ATCAGCAGTIC TGCAGCCGGA
AGACTTCGCA ACTTATTACT GTCAGCAAGC CTATCCGGCC CTACACACGT TCGGACAGGG
TACCAAGGTG GAGATCAAAC GA

[0204] In a further embodiment, one or more vectors (e.g., expression vectors) comprising
such nucleic acid are provided. In a further embodiment, a host cell comprising such nucleic
acid is provided. In one such embodiment, a host cell comprises (e.g., has been transformed
with): (1) a vector comprising a nucleic acid that encodes an amino acid sequence comprising
the VL of the antibody and an amino acid sequence comprising the VH of the antibody, or (2)
a first vector comprising a nucleic acid that encodes an amino acid sequence comprising the
VL of the antibody and a second vector comprising a nucleic acid that encodes an amino acid
sequence comprising the VH of the antibody. In one embodiment, the host cell is eukaryotic,
e.g. a Chinese Hamster Ovary (CHO) cell or lymphoid cell (e.g., YO, NSO, Sp20 cell). In one
embodiment, a method of making an anti-PCSK9 antibody is provided, wherein the method
comprises culturing a host cell comprising a nucleic acid encoding the antibody, as provided
above, under conditions suitable for expression of the antibody, and optionally recovering the
antibody from the host cell (or host cell culture medium).

[0205] For recombinant production of an anti-PCSK9 antibody, nucleic acid encoding an
antibody, e.g., as described above, is isolated and inserted into one or more vectors for further
cloning and/or expression in a host cell. Such nucleic acid may be readily isolated and

sequenced using conventional procedures (e.g., by using oligonucleotide probes that are

capable of binding specifically to genes encoding the heavy and light chains of the antibody).
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[0206] Suitable host cells for cloning or expression of antibody-encoding vectors include
prokaryotic or eukaryotic cells described herein. For example, antibodies may be produced in
bacteria, in particular when glycosylation and Fc effector function are not needed. For
expression of antibody fragments and polypeptides in bacteria, see, e.g., U.S. Patent Nos.
5,648,237, 5,789,199, and 5,840,523. (See also Charlton, Methods in Molecular Biology,
Vol. 248 (B.K.C. Lo, ed., Humana Press, Totowa, NJ, 2003), pp. 245-254, describing
expression of antibody fragments in E. coli.). After expression, the antibody may be isolated
from the bacterial cell paste in a soluble fraction and can be further purified.

[0207] In addition to prokaryotes, eukaryotic microbes such as filamentous fungi or yeast
are suitable cloning or expression hosts for antibody-encoding vectors, including fungi and
yeast strains whose glycosylation pathways have been “humanized,” resulting in the
production of an antibody with a partially or fully human glycosylation pattern. See
Gerngross, Nat. Biotech. 22:1409-1414 (2004), and Li et al., Nat. Biotech. 24:210-215
(20006).

[0208] Suitable host cells for the expression of glycosylated antibody are also derived from
multicellular organisms (invertebrates and vertebrates). Examples of invertebrate cells
include plant and insect cells. Numerous baculoviral strains have been identified which may
be used in conjunction with insect cells, particularly for transfection of Spodoptera
Jfrugiperda cells.

[0209] Plant cell cultures can also be utilized as hosts. See, e.g., US Patent Nos. 5,959,177,
6,040,498, 6,420,548, 7,125,978, and 6,417,429 (describing PLANTIBODIES™ technology
for producing antibodies in transgenic plants).

[0210] Vertebrate cells may also be used as hosts. For example, mammalian cell lines that
are adapted to grow in suspension may be useful. Other examples of useful mammalian host
cell lines are monkey kidney CV1 line transformed by SV40 (COS-7); human embryonic
kidney line (293 or 293 cells as described, e.g., in Graham et al., J. Gen Virol. 36:59 (1977));
baby hamster kidney cells (BHK); mouse sertoli cells (TM4 cells as described, e.g., in
Mather, Biol. Reprod. 23:243-251 (1980)); monkey kidney cells (CV1); African green
monkey kidney cells (VERO-76); human cervical carcinoma cells (HELA); canine kidney
cells (MDCK; buffalo rat liver cells (BRL 3A); human lung cells (W 138); human liver cells
(Hep G2); mouse mammary tumor (MMT 060562); TRI cells, as described, e.g., in Mather et
al., Annals N.Y. Acad. Sci. 383:44-68 (1982); MRC 5 cells; and FS4 cells. Other useful
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mammalian host cell lines include Chinese hamster ovary (CHO) cells, including DHFR”
CHO cells (Urlaub et al., Proc. Natl. Acad. Sci. USA 77:4216 (1980)); and myeloma cell lines
such as YO, NSO and Sp2/0. For a review of certain mammalian host cell lines suitable for
antibody production, see, e.g., Yazaki and Wu, Methods in Molecular Biology, Vol. 248
(B.K.C. Lo, ed., Humana Press, Totowa, NJ), pp. 255-268 (2003).

C. Assays

[0211] Anti-PCSKO9 antibodies provided herein may be identified, screened for, or
characterized for their physical/chemical properties and/or biological activities by various

assays known in the art.
1. Binding assays and other assays

[0212] In one aspect, an anti-PCSK9 antibody of the invention is tested for its PCSK9
binding activity, e.g., by known methods such as ELISA, Western blot, efc. Numerous types
of competitive binding assays can be used to determine if an anti-PCSK9 antibody competes
with another, for example: solid phase direct or indirect radioimmunoassay (RIA), solid phase
direct or indirect enzyme immunoassay (EIA), sandwich competition assay (see, e.g., Stahli et
al., 1983, Methods in Enzymology 9:242-253); solid phase direct biotin-avidin EIA (see, e.g.,
Kirkland et al., 1986, J. Immunol. 137:3614-3619) solid phase direct labeled assay, solid
phase direct labeled sandwich assay (see, e.g., Harlow and Lane, 1988, Antibodies, A
Laboratory Manual, Cold Spring Harbor Press); solid phase direct label RIA using I-125 label
(see, e.g., Morel et al., 1988, Molec. Immunol. 25:7-15); solid phase direct biotin-avidin EIA
(see, e.g., Cheung, et al., 1990, Virology 176:546-552); and direct labeled RIA (Moldenhauer
etal., 1990, Scand. J. Immunol. 32:77-82). Typically, such an assay involves the use of
purified antigen bound to a solid surface or cells bearing either of these, an unlabelled test
antigen binding protein and a labeled reference antigen binding protein. Competitive
inhibition is measured by determining the amount of label bound to the solid surface or cells
in the presence of the test antigen binding protein. Usually the test antigen binding protein is
present in excess. Antigen binding proteins identified by competition assay (competing
antigen binding proteins) include antigen binding proteins binding to the same epitope as the
reference antigen binding proteins and antigen binding proteins binding to an adjacent epitope
sufficiently proximal to the epitope bound by the reference antigen binding protein for steric

hindrance to occur. Additional details regarding methods for determining competitive
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binding are provided in the examples herein. Usually, when a competing antigen binding
protein is present in excess, it will inhibit (e.g., reduce) specific binding of a reference antigen
binding protein to a common antigen by at least 40-45%, 45-50%, 50-55%, 55-60%, 60-65%,
65-70%, 70-75% or 75% or more. In certain embodiments, binding is inhibited by at least
80-85%, 85-90%, 90-95%, 95-97%, or 97% or more.

[0213] In one aspect of the invention, competition assays may be used to identify an
antibody that competes with anti-PCSK9 antibody 508.20.04a, 508.20.04b, 508.20.06,
508.20.28a, 508.20.28b, 508.20.33a, 508.20.33b or 508.20.84 for binding to PCSK9. In
certain embodiments, such a competing antibody binds to the same epitope (e.g., a linear or a
conformational epitope) that is bound by anti-PCSK9 antibody 508.20.04a, 508.20.04b,
508.20.06, 508.20.28a, 508.20.28b, 508.20.33a, 508.20.33b and/or 508.20.84. Detailed
exemplary methods for mapping an epitope to which an antibody binds are provided in
Morris (1996) “Epitope Mapping Protocols,” in Methods in Molecular Biology vol. 66
(Humana Press, Totowa, NJ).

[0214] In an exemplary competition assay, immobilized PCSKO is incubated in a solution
comprising a first labeled antibody that binds to PCSK9 (e.g., anti-PCSK9 antibody
508.20.04a, 508.20.04b, 508.20.06, 508.20.28a, 508.20.28b, 508.20.33a, 508.20.33b or
508.20.84) and a second unlabeled antibody that is being tested for its ability to compete with
the first antibody for binding to PCSK9. The second antibody may be present in a hybridoma
supernatant. As a control, immobilized PCSKO is incubated in a solution comprising the first
labeled antibody but not the second unlabeled antibody. After incubation under conditions
permissive for binding of the first antibody to PCSK9, excess unbound antibody is removed,
and the amount of label associated with immobilized PCSK9 is measured. If the amount of
label associated with immobilized PCSK®9 is substantially reduced in the test sample relative
to the control sample, then that indicates that the second antibody is competing with the first
antibody for binding to PCSK9. See Harlow and Lane (1988) Antibodies: A Laboratory
Manual ch.14 (Cold Spring Harbor Laboratory, Cold Spring Harbor, NY).

2. Activity assays

[0215] In one aspect, assays are provided for identifying anti-PCSK9 antibodies thereof
having biological activity. Biological activity of the anti-PCSK9 antibodies may include, e.g.,

blocking, antagonizing, suppressing, interfering, modulating and/or reducing one or more
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biological activities of PCSK9. Antibodies having such biological activity in vivo and/or in
vitro are provided.

[0216] In certain embodiments, anti-PCSK9 antibody binds human PCSK9 and prevents
interaction with the LDLR. In certain embodiments, anti-PCSK9 antibody binds specifically
to human PCSK9 and/or substantially inhibits binding of human PCSK9 to LDLR by at least
about 20%-40%, 40-60%, 60-80%, 80-85%, or more (for example, by measuring binding in
an in vitro competitive binding assay). In certain embodiments, the invention provides
isolated anti-PCSK9 antibodies which specifically bind to PCSK9 and which antagonize the
PCSKO9-mediated effect on LDLR levels when measured in vifro using the LDLR down

regulation assay in HepG2 cells disclosed herein.

D. Immunoconjugates

[0217] The invention also provides immunoconjugates comprising an anti-PCSK9 antibody
herein conjugated to one or more cytotoxic agents, such as chemotherapeutic agents or drugs,
growth inhibitory agents, toxins (e.g., protein toxins, enzymatically active toxins of bacterial,
fungal, plant, or animal origin, or fragments thereof), or radioactive isotopes.

[0218] In one embodiment, an immunoconjugate is an antibody-drug conjugate (ADC) in
which an antibody is conjugated to one or more drugs, including but not limited to a
maytansinoid (see U.S. Patent Nos. 5,208,020, 5,416,064 and European Patent EP 0 425 235
B1); an auristatin such as monomethylauristatin drug moieties DE and DF (MMAE and
MMAF) (see U.S. Patent Nos. 5,635,483 and 5,780,588, and 7,498,298); a dolastatin; a
calicheamicin or derivative thereof (see U.S. Patent Nos. 5,712,374, 5,714,586, 5,739,116,
5,767,285, 5,770,701, 5,770,710, 5,773,001, and 5,877,296; Hinman et al., Cancer Res.
53:3336-3342 (1993); and Lode et al., Cancer Res. 58:2925-2928 (1998)); an anthracycline
such as daunomycin or doxorubicin (see Kratz et al., Current Med. Chem. 13:477-523 (20006);
Jeffrey et al., Bioorganic & Med. Chem. Letters 16:358-362 (2006); Torgov et al., Bioconj.
Chem. 16:717-721 (2005); Nagy et al., Proc. Natl. Acad. Sci. USA 97:829-834 (2000);
Dubowchik et al., Bioorg. & Med. Chem. Letters 12:1529-1532 (2002); King et al., J. Med.
Chem. 45:4336-4343 (2002); and U.S. Patent No. 6,630,579); methotrexate; vindesine; a
taxane such as docetaxel, paclitaxel, larotaxel, tesetaxel, and ortataxel; a trichothecene; and

CC1065.
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[0219] In another embodiment, an immunoconjugate comprises an antibody as described
herein conjugated to an enzymatically active toxin or fragment thereof, including but not
limited to diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A
chain (from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain,
alpha-sarcin, Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI,
PAPIIL, and PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis
inhibitor, gelonin, mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes.
[0220] In another embodiment, an immunoconjugate comprises an antibody as described
herein conjugated to a radioactive atom to form a radioconjugate. A variety of radioactive
isotopes are available for the production of radioconjugates. Examples include At Bt
1125, Y90, R6186, Relss, Sm153, Bi212, P32, Pb*'? and radioactive isotopes of Lu. When the
radioconjugate is used for detection, it may comprise a radioactive atom for scintigraphic
studies, for example t¢99m or 1123, or a spin label for nuclear magnetic resonance (NMR)
imaging (also known as magnetic resonance imaging, mri), such as iodine-123 again, iodine-
131, indium-111, fluorine-19, carbon-13, nitrogen-15, oxygen-17, gadolinium, manganese or
iron.

[0221] Conjugates of an antibody and cytotoxic agent may be made using a variety of
bifunctional protein coupling agents such as N-succinimidyl-3-(2-pyridyldithio) propionate
(SPDP), succinimidyl-4-(N-maleimidomethyl) cyclohexane-1-carboxylate (SMCC),
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate
HCI), active esters (such as disuccinimidyl suberate), aldehydes (such as glutaraldehyde), bis-
azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives
(such as bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as toluene 2,6-
diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro-2.,4-dinitrobenzene).
For example, a ricin immunotoxin can be prepared as described in Vitetta et al., Science
238:1098 (1987). Carbon-14-labeled 1-isothiocyanatobenzyl-3-methyldiethylene
triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent for conjugation of
radionucleotide to the antibody. See W(094/11026. The linker may be a “cleavable linker”
facilitating release of a cytotoxic drug in the cell. For example, an acid-labile linker,
peptidase-sensitive linker, photolabile linker, dimethyl linker or disulfide-containing linker

(Chari et al., Cancer Res. 52:127-131 (1992); U.S. Patent No. 5,208,020) may be used.
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[0222] The immunuoconjugates or ADCs herein expressly contemplate, but are not limited
to such conjugates prepared with cross-linker reagents including, but not limited to, BMPS,
EMCS, GMBS, HBVS, LC-SMCC, MBS, MPBH, SBAP, SIA, SIAB, SMCC, SMPB,
SMPH, sulfo-EMCS, sulfo-GMBS, sulfo-KMUS, sulfo-MBS, sulfo-SIAB, sulfo-SMCC, and
sulfo-SMPB, and SVSB (succinimidyl-(4-vinylsulfone)benzoate) which are commercially

available (e.g., from Pierce Biotechnology, Inc., Rockford, IL., U.S.A).

E. Methods and Compositions for Diagnostics and Detection

[0223] In certain embodiments, any of the anti-PCSK9 antibodies provided herein is useful
for detecting the presence of PCSK9 in a biological sample. The term “detecting” as used
herein encompasses quantitative or qualitative detection. In certain embodiments, a
biological sample is blood, serum or other liquid samples of biological origin. In certain
embodiments, a biological sample comprises a cell or tissue.

[0224] In one embodiment, an anti-PCSK9 antibody for use in a method of diagnosis or
detection is provided. In a further aspect, a method of detecting the presence of PCSKO9 in a
biological sample is provided. In certain embodiments, the method comprises detecting the
presence of PCSK9 protein in a biological sample. In certain embodiments, PCSK9 is human
PCSKO. In certain embodiments, the method comprises contacting the biological sample
with an anti-PCSKO9 antibody as described herein under conditions permissive for binding of
the anti-PCSK9 antibody to PCSK9, and detecting whether a complex is formed between the
anti-PCSKO9 antibody and PCSK9. Such method may be an in vitro or in vivo method. In one
embodiment, an anti-PCSK9 antibody is used to select subjects eligible for therapy with an
anti-PCSKO9 antibody, e.g. where PCSKO or LDL-cholesterol is a biomarker for selection of
patients.

[0225] Exemplary disorders that may be diagnosed using an antibody of the invention
include cholesterol related disorders (which includes “serum cholesterol related disorders”),
including any one or more of the following: hypercholesterolemia, heart disease, metabolic
syndrome, diabetes, coronary heart disease, stroke, cardiovascular diseases, Alzheimers
disease and generally dyslipidemias, which can be manifested, for example, by an elevated
total serum cholesterol, elevated LDL, elevated triglycerides, elevated very low density
lipoprotein (VLDL), and/or low HDL. In one aspect, the invention provides a method for

treating or preventing hypercholesterolemia, and/or at least one symptom of dyslipidemia,
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atherosclerosis, cardiovascular disease (CVD) or coronary heart disease, in an individual
comprising administering to the individual an effective amount of anti-PCSK9 antibody. In
certain embodiments, the invention provides an effective amount of an anti-PCSK9 antibody
for use in treating or preventing hypercholesterolemia, and/or at least one symptom of
dyslipidemia, atherosclerosis, CVD or coronary heart disease, in a subject. The invention
further provides the use of an effective amount of an anti-PCSK9 antibody that antagonizes
extracellular or circulating PCSK9 in the manufacture of a medicament for treating or
preventing hypercholesterolemia, and/or at least one symptom of dyslipidemia,
atherosclerosis, CVD or coronary heart disease, in an individual.

[0226] In certain embodiments, labeled anti-PCSK9 antibodies are provided. Labels
include, but are not limited to, labels or moieties that are detected directly (such as
fluorescent, chromophoric, electron-dense, chemiluminescent, and radioactive labels), as well
as moieties, such as enzymes or ligands, that are detected indirectly, e.g., through an
enzymatic reaction or molecular interaction. Exemplary labels include, but are not limited to,
the radioisotopes 32P, 14C, 1251, 3H, and 1311, fluorophores such as rare earth chelates or
fluorescein and its derivatives, rhodamine and its derivatives, dansyl, umbelliferone,
luceriferases, e.g., firefly luciferase and bacterial luciferase (U.S. Patent No. 4,737,456),
luciferin, 2,3-dihydrophthalazinediones, horseradish peroxidase (HRP), alkaline phosphatase,
B-galactosidase, glucoamylase, lysozyme, saccharide oxidases, e.g., glucose oxidase,
galactose oxidase, and glucose-6-phosphate dehydrogenase, heterocyclic oxidases such as
uricase and xanthine oxidase, coupled with an enzyme that employs hydrogen peroxide to
oxidize a dye precursor such as HRP, lactoperoxidase, or microperoxidase, biotin/avidin, spin

labels, bacteriophage labels, stable free radicals, and the like.

F. Pharmaceutical Formulations

[0227] This invention also encompasses compositions, including pharmaceutical
formulations, comprising an anti-PCSK9 antibody, and polynucleotides comprising
sequences encoding an anti-PCSKO antibody. In certain embodiments, compositions
comprise one or more antibodies that bind to PCSK9, or one or more polynucleotides
comprising sequences encoding one or more antibodies that bind to PCSK9. These
compositions may further comprise suitable carriers, such as pharmaceutically acceptable

excipients including buffers, which are well known in the art.
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[0228] Pharmaceutical formulations of an anti-PCSK9 antibody as described herein are
prepared by mixing such antibody having the desired degree of purity with one or more
optional pharmaceutically acceptable carriers (Remington's Pharmaceutical Sciences 16th
edition, Osol, A. Ed. (1980)), in the form of lyophilized formulations or aqueous solutions.
Pharmaceutically acceptable carriers are generally nontoxic to recipients at the dosages and
concentrations employed, and include, but are not limited to: buffers such as phosphate,
citrate, and other organic acids; antioxidants including ascorbic acid and methionine;
preservatives (such as octadecyldimethylbenzyl ammonium chloride; hexamethonium
chloride; benzalkonium chloride; benzethonium chloride; phenol, butyl or benzyl alcohol;
alkyl parabens such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol; 3-
pentanol; and m-cresol); low molecular weight (less than about 10 residues) polypeptides;
proteins, such as serum albumin, gelatin, or immunoglobulins; hydrophilic polymers such as
polyvinylpyrrolidone; amino acids such as glycine, glutamine, asparagine, histidine, arginine,
or lysine; monosaccharides, disaccharides, and other carbohydrates including glucose,
mannose, or dextrins; chelating agents such as EDTA; sugars such as sucrose, mannitol,
trehalose or sorbitol; salt-forming counter-ions such as sodium; metal complexes (e.g. Zn-
protein complexes); and/or non-ionic surfactants such as polyethylene glycol (PEG).
Exemplary pharmaceutically acceptable carriers herein further include insterstitial drug
dispersion agents such as soluble neutral-active hyaluronidase glycoproteins (sHASEGP), for
example, human soluble PH-20 hyaluronidase glycoproteins, such as rHuPH20 (HYLENEX®,
Baxter International, Inc.). Certain exemplary sHASEGPs and methods of use, including
rHuPH20, are described in US Patent Publication Nos. 2005/0260186 and 2006/0104968. In
one aspect, a SHASEGP is combined with one or more additional glycosaminoglycanases
such as chondroitinases.

[0229] Exemplary lyophilized antibody formulations are described in US Patent No.
6,267,958. Aqueous antibody formulations include those described in US Patent No.
6,171,586 and W02006/044908, the latter formulations including a histidine-acetate bufter.
[0230] The formulation herein may also contain more than one active ingredients as
necessary for the particular indication being treated, preferably those with complementary
activities that do not adversely affect each other. For example, it may be desirable to further
provide statin. Such active ingredients are suitably present in combination in amounts that

are effective for the purpose intended.
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[0231] Active ingredients may be entrapped in microcapsules prepared, for example, by
coacervation techniques or by interfacial polymerization, for example,
hydroxymethylcellulose or gelatin-microcapsules and poly-(methylmethacylate)
microcapsules, respectively, in colloidal drug delivery systems (for example, liposomes,
albumin microspheres, microemulsions, nano-particles and nanocapsules) or in
macroemulsions. Such techniques are disclosed in Remington's Pharmaceutical Sciences
16th edition, Osol, A. Ed. (1980).

[0232] Sustained-release preparations may be prepared. Suitable examples of sustained-
release preparations include semipermeable matrices of solid hydrophobic polymers
containing the antibody, which matrices are in the form of shaped articles, e.g. films, or
microcapsules.

[0233] The formulations to be used for in vivo administration are generally sterile. Sterility
may be readily accomplished, e.g., by filtration through sterile filtration membranes.

[0234] In one aspect, the invention provides a composition comprising an anti-PCSK9
antibody at about 100 to about 225 mg/mlL,, arginine succinate at about 180 to about 220 mM,
polysorbate at about 0.01% to about 0.03%, and pH at about 5.2 to about 5.8. In certain
embodiments, the composition is suitable for subcutaneous administration. In certain
embodiments, the viscosity of the composition is less than about 25 cP at 25°C, less than
about 20 cP at 25°C, less than about 15 cP at 25°C, less than about 12 cP at 25°C, or less than
about 10 cP at 25°C. In certain embodiments, the composition is stable for at least one
month, at least two months, at least three months, at least four months, at least five months, or
at least six months at 2-8°C. In some embodiments, the composition is in a 0.5-mL, 1-mL,
1.25-mL, 1.5-mL, 1.75-mL, 2-mL, 2.25-mL, or 2.5-mL pre-filled syringe. In certain
embodiments, the antibody in the composition is about any of 110, 120, 125, 130, 135, 140,
145, 150, 155, 160, 165, 170, 175, 180, 185, 190, 195, 200, 205, 210, 215, 220, and 225
mg/mlL, including concentrations between any of these concentrations. In certain
embodiments, arginine succinate in the composition is about any of 180, 185, 190, 200, 210
and 220 mM, including concentrations between any of these concentrations. In certain
embodiments, polysorbate (e.g., polysorbate 20, polysorbate 80) in the composition is about
any of 0.01%, 0.015%, 0.02%, 0.025%, and 0.03%, including concentrations between any of
these concentrations. In certain embodiments, the composition has a pH at any of 5.0, 5.2,

54,5.5,5.6,5.8,5.9, 6.0, 6.1 and 6.2, including pH between any of these values. In certain
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embodiments, the anti-PCSK9 antibody in the composition is at about 150 mg/mlL., arginine
succinate in the composition is at about 200 mM, and polysorbate 20 in the composition is
about 0.02%, and pH at about 5.5.

[0235] In one aspect, the invention provides a composition comprising an anti-PCSK9
antibody at about 150 to about 225 mg/mL, histidine acetate at about 10 to about 30 mM,
arginine acetate at about 150 to about 170 mM, polysorbate at about 0.01% to about 0.03%,
and pH at about 5.8 to about 6.2. In certain embodiments, the composition is suitable for
subcutaneous administration. In certain embodiments, the viscosity of the composition is less
than about 25 cP at 25°C, less than about 20 cP at 25°C, less than about 15 cP at 25°C, less
than about 12 cP at 25°C, or less than about 10 cP at 25°C. In certain embodiments, the
composition is stable for at least one month, at least two months, at least three months, at
least four months, at least five months, or at least six months at 2-8°C. In some embodiments,
the composition is in a 0.5-mL, 1-mL, 1.25-mL, 1.5-mL, 1.75-mL, 2-mL, 2.25-mL , or 2.5-
mL pre-filled syringe. In certain embodiments, the antibody in the composition is about any
of 150, 155, 160, 165, 170, 175, 180, 185, 190, 195, 200, 205, 210, 215, 220, and 225
mg/mlL, including concentrations between any of these concentrations. In certain
embodiments, histidine acetate in the composition is about any of 10, 15, 20, 25, and 30 mM,
including concentrations between these concentrations. In certain embodiments, arginine
acetate in the composition is about any of 150, 155, 160, 165, and 170 mM, including
concentrations between any of these concentrations. In certain embodiments, polysorbate
(e.g., polysorbate 20, polysorbate 80) in the composition is about any of 0.01%, 0.015%,
0.02%, 0.025%, and 0.03%, including concentrations between any of these concentrations. In
certain embodiments, the composition has a pH at any of 5.8, 5.9, 6.0, 6.1 and 6.2, including
pH between any of these values. In certain embodiments, the anti-PCSK9 antibody in the
composition is at about 200 mg/mL, histidine acetate in the composition is at about 20 mM,
arginine acetate in the composition is at about 160 mM, and polysorbate 20 in the
composition is about 0.02%, and pH at about 6.0.

[0236] Also provided herein is a subcutaneous administration device containing the anti-
PCSKO9 antibody in a composition described herein, for delivering to an individual a flat dose
in the range of 200 mg to 1200 mg of the antibody. A complete dose for one administration
may be in one or more of the devices. In certain embodiments, the concentration of the

antibody in the device is about 200 mg/mL. In certain embodiments, the device is a pre-filled
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syringe (e.g., 0.5-mL syringe, 1-mL syringe, 1.25-mL syringe, 1.5-mL syringe, 1.75-mL
syringe, 2-mL syringe, 2.25-mL syringe, or 2.5-mL syringe) or a high volume, single use,
subcutaneous infusion device (e.g., for delivery of from 1-10 mL, 2-8 mL, 3-6 mL, 4-5 mL, or

4,5,6,7,8,9,or 10 mL).

G. Therapeutic Methods and Compositions

[0237] Any of the anti-PCSK9 antibodies provided herein may be used in therapeutic
methods.

[0238] In one aspect, an anti-PCSK9 antibody for use as a medicament is provided. In
another aspect, an anti-PCSK9 antibody for use in treating conditions associated with
cholesterol related disorder is provided. In certain embodiments, an anti-PCSKO antibody for
use in treating conditions associated with elevated level of LDL-cholesterol is provided. In
certain embodiments, an anti-PCSK9 antibody for use in a method of treatment is provided.
In certain embodiments, the invention provides an anti-PCSK9 antibody for use in a method
of treating an individual having conditions associated with elevated level of LDL-cholesterol
comprising administering to the individual an effective amount of the anti-PCSK9 antibody.
In certain embodiments, the methods and uses described herein further comprise
administering to the individual an effective amount of at least one additional therapeutic
agent, e.g., statin. In certain embodiments, the invention provides an anti-PCSKO antibody
for use in reducing LDL-cholesterol level in a subject. In further embodiments, the invention
provides an anti-PCSK9 antibody for use in lowering serum LDL-cholesterol level in a
subject. In certain embodiments, the invention provides an anti-PCSKO antibody for use in
increasing availability of LDLR in a subject. In certain embodiments, the invention provides
an anti-PCSK®9 antibody for use in inhibiting binding of PCSKO to LDLR in a subject. In
certain embodiments, the invention provides an anti-PCSK9 antibody for use in a method of
reducing LDL-cholesterol level in an individual comprising administering to the individual an
effective of the anti-PCSKO9 antibody to reduce the LDL-cholesterol level. In certain
embodiments, the invention provides an anti-PCSKO antibody for use in a method of
lowering serum LDL-cholesterol level in an individual comprising administering to the
individual an effective of the anti-PCSK9 antibody to lower the serum LDL-cholesterol level.
In certain embodiments, the invention provides an anti-PCSK9 antibody for use in a method

of increasing availability of LDLR in an individual comprising administering to the individual
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an effective of the anti-PCSKO antibody to increase availability of LDLR. In certain
embodiments, the invention provides an anti-PCSKO antibody for use in a method of
inhibiting binding of PCSK9 to LDLR in an individual comprising administering to the
individual an effective of the anti-PCSK9 antibody to inhibit the binding of PCSK9 to LDLR.
An “individual” or “subject” according to any of the embodiments described herein is
preferably a human.

[0239] In a further aspect, the invention provides for the use of an anti-PCSK9 antibody in
the manufacture or preparation of a medicament. In one embodiment, the medicament is for
treatment of cholesterol related disorder. In certain embodiments, the cholesterol related
disorder is hypercholesterolemia. In another embodiment, the medicament is for use in a
method of treating hypercholesterolemia comprising administering to an individual having
hypercholesterolemia an effective amount of the medicament.

[0240] In certain embodiments, the disorder treated is any disease or condition which is
improved, ameliorated, inhibited or prevented by removal, inhibition or reduction of PCSK9
activity. In certain embodiments, diseases or disorders that are generally addressable (either
treatable or preventable) through the use of statins can also be treated. In certain
embodiments, disorders or disease that can benefit from the prevention of cholesterol
synthesis or increased LDLR expression can also be treated by anti-PCSK9 antibodies of the
present invention. In certain embodiments, individuals treatable by the anti-PCSK9
antibodies and therapeutic methods of the invention include individuals indicated for LDL
apheresis, individuals with PCSK9-activating mutations (gain of function mutations, “GOF”),
individuals with heterozygous Familial Hypercholesterolemia (heFH), individuals with
primary hypercholesterolemia who are statin intolerant or statin uncontrolled, and individuals
at risk for developing hypercholesterolemia who may be preventably treated. Other
indications include dyslipidemia associated with secondary causes such as Type 2 diabetes
mellitus, cholestatic liver diseases (primary biliary cirrhosis), nephrotic syndrome,
hypothyroidism, obesity, and the prevention and treatment of atherosclerosis and
cardiovascular diseases. In certain embodiments, the individuals treatable by the anti-PCSK9
antibodies and therapeutic methods described herein include individuals with LDL-c levels of
90-250 mg/dL and with coronary heart disease (CHD) or a CHD risk equivalent as described

in detail in Example 12.
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[0241] In certain embodiments, the methods described herein comprise administering an
anti-PCSKO9 antibody to an individual suffering from coronary heart disease. In certain
embodiments, an individual with coronary heart disease has a history of documented
myocardial infarction. In certain embodiments, an individual with coronary heart disease
refers to an individual who has had a prior coronary revascularization procedure (e.g.,
percutaneous coronary intervention or coronary artery bypass graft). In certain embodiments,
an individual with coronary heart disease refers to an individual having at least one coronary
atherosclerotic lesion with = 50% diameter stenosis (e.g., as determined by coronary
angiography including invasive coronary angiography or cardiac computed tomography
coronary angiography).

[0242] In certain embodiments, the methods described herein comprise administering an
anti-PCSKO9 antibody to an individual having at least one CHD risk equivalent. In certain
embodiments, an individual with a CHD risk equivalent is an individual having one or more
forms of clinical atherosclerotic disease, such as, for example, peripheral arterial disease (e.g.,
ankle/brachial blood pressure index of <0.85, prior percutaneous or surgical peripheral
arterial revascularization procedure, prior non-traumatic amputation of a lower extremity due
to peripheral artery disease, or = 50% diameter stenosis on prior vascular imaging), carotid
artery disease (e.g., carotid atherosclerotic lesion with = 50% diameter stenosis or prior
cutaneous or surgical carotid revascularization procedure), prior ischemic stroke, or
abdominal aortic aneurysm. In certain embodiments, an individual with a CHD risk
equivalent is an individual having type II diabetes. In certain embodiments, an individual
with a CHD risk equivalent is an individual having type I diabetes coupled with organ
damage (e.g., retinopathy, neuropathy, or nephropathy including microalbuminuria). In
certain embodiments, an individual with a CHD risk equivalent is an individual having
moderate to severe chronic kidney disease.

[0243] In certain embodiments, the methods described herein comprise administering an
anti-PCSKO9 antibody to an individual having one or more of the following risk factors: age
(= 45 years for men or = 55 years for women), smoking (within 1 month), hypertension
(systolic blood pressure = 140 mmHg, diastolic blood pressure =90 mmHg, or taking an
antihypertensive medication), low HDL cholesterol (< 40 mg/dL), or a family history of

premature CHD.
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[0244] In certain embodiments, the methods and uses described herein further comprises
administering to the individual an effective amount of at least one additional therapeutic
agent, e.g., statin. In certain embodiments, the additional therapeutic agent is for preventing
and/or treating atherosclerosis and/or cardiovascular diseases. In certain embodiment, the
additional therapeutic agent is for use in a method of reducing the risk of recurrent
cardiovascular events. In certain embodiments, the additional therapeutic agent is for
elevating the level of HDL-cholesterol in a subject.

[0245] In a further aspect, the invention provides pharmaceutical formulations comprising
any of the anti-PCSK9 antibodies provided herein, e.g., for use in any of the above
therapeutic methods. In one embodiment, a pharmaceutical formulation comprises any of the
anti-PCSKO9 antibodies provided herein and a pharmaceutically acceptable carrier. In another
embodiment, a pharmaceutical formulation comprises any of the anti-PCSK9 antibodies
provided herein and at least one additional therapeutic agent, e.g., statin.

[0246] Antibodies of the invention can be used either alone or in combination with other
agents in a therapy. For instance, an antibody of the invention may be co-administered with
at least one additional therapeutic agent. In certain embodiments, such additional therapeutic
agent elevates the level of LDLR. In certain embodiments, an additional therapeutic agent is
a LDL-cholesterol lowering drugs such as statin, e.g., atorvastatin, fluvastatin, lovastatin,
mevastatin, pitavastatin, pravastatin, rosuvastatin, simvastatin, or any combination thereof,
e.g., VYTORIN®, ADVICOR® or SIMCOR®. 1In certain embodiments, an additional
therapeutic agent is a HDL-cholesterol raising drugs.

[0247] Such combination therapies noted above encompass combined administration
(where two or more therapeutic agents are included in the same or separate formulations), and
separate administration, in which case, administration of the anti-PCSKO antibody of the
invention can occur prior to, simultaneously, and/or following, administration of the
additional therapeutic agent and/or adjuvant.

[0248] An antibody of the invention (and any additional therapeutic agent) can be
administered by any suitable means, including parenteral, intrapulmonary, and intranasal, and,
if desired for local treatment, intralesional administration. Parenteral infusions include
intramuscular, intravenous, intraarterial, intraperitoneal, or subcutaneous administration.
Dosing can be by any suitable route, e.g., by injections, such as intravenous or subcutaneous

injections, depending in part on whether the administration is brief or chronic. Various
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dosing schedules including but not limited to single or multiple administrations over various
time-points, bolus administration, and pulse infusion are contemplated herein.

[0249] Anti-PCSK9 antibodies of the invention would be formulated, dosed, and
administered in a fashion consistent with good medical practice. Factors for consideration in
this context include the particular disorder being treated, the particular mammal being treated,
the clinical condition of the individual patient, the cause of the disorder, the site of delivery of
the agent, the method of administration, the scheduling of administration, and other factors
known to medical practitioners. The antibody need not be, but is optionally formulated with
one or more agents currently used to prevent or treat the disorder in question. The effective
amount of such other agents depends on the amount of antibody present in the formulation,
the type of disorder or treatment, and other factors discussed above. These are generally used
in the same dosages and with administration routes as described herein, or about from 1 to
99% of the dosages described herein, or in any dosage and by any route that is
empirically/clinically determined to be appropriate.

[0250] For the prevention or treatment of disease, the appropriate dosage of an antibody of
the invention (when used alone or in combination with one or more other additional
therapeutic agents) will depend on the type of disease to be treated, the type of antibody, the
severity and course of the disease, whether the antibody is administered for preventive or
therapeutic purposes, previous therapy, the patient's clinical history and response to the
antibody, and the discretion of the attending physician. The antibody is suitably administered
to the patient at one time or over a series of treatments. Depending on the type and severity
of the disease, about 1 pg/kg to 15 mg/kg (e.g. 0.1mg/kg-10mg/kg) of antibody can be an
initial candidate dosage for administration to the patient, whether, for example, by one or
more separate administrations, or by continuous infusion. One typical daily dosage might
range from about 1 pg/kg to 100 mg/kg or more, depending on the factors mentioned above.
For repeated administrations over several days or longer, depending on the condition, the
treatment would generally be sustained until a desired suppression of disease symptoms
occurs. One exemplary dosage of the antibody would be in the range from about 0.05 mg/kg
to about 10 mg/kg. Thus, one or more doses of about 0.5 mg/kg, 2.0 mg/kg, 4.0 mg/kg or 10
mg/kg (or any combination thereof) may be administered to the patient. Such doses may be

administered intermittently, e.g. every week or every three weeks (e.g. such that the patient
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receives from about two to about twenty, or e.g. about six doses of the antibody). An initial
higher loading dose, followed by one or more lower doses may be administered.

[0251] In certain embodiments, a flat-fixed dosing regimen is used to administer anti-
PCSKO antibody to an individual. Depending on the type and severity of the disease an
exemplary flat-fixed dosage might range from 10 to 1200 mg of anti-PCSK9 antibody. One
exemplary dosage of the antibody would be in the range from about 10 mg to about 1000 mg.
Another exemplary dosage of the antibody would be in the range from about 100 mg to about
600 mg. Another exemplary dosage of the antibody would be in the range from about 200 mg
to about 800 mg. Another exemplary dosage of the antibody would be in the range from
about 350 mg to about 400 mg. Another exemplary dosage of the antibody would be in the
range from about 750 mg to about 800 mg. In certain embodiments, 150 mg, 200 mg, 220
mg, 300 mg, 380 mg, 400 mg, 500 mg, 600 mg, 700 mg, 760 mg, 800 mg, 1000 mg, 1140
mg, or 1200 mg of anti-PCSKO9 antibody is administered to an individual. In certain
embodiments, the flat dose of the anti-PCSKO antibody is administered every 2 weeks, every
4 weeks, every 6 weeks, every 8 weeks, every 10 weeks, or every 12 weeks. In certain
embodiments, the flat dose of the anti-PCSKO antibody is administered no more frequently
than once every 2 weeks, every 4 weeks, every 6 weeks, every 8 weeks, every 10 weeks, or
every 12 weeks. In certain embodiments, the flat dose of the anti-PCSK9 antibody is
administered every month, every 1.5 months, every 2 months, every 2.5 months, or every 3
months. In certain embodiments, the flat dose of the anti-PCSK9 antibody is administered no
more frequently than once every month, every 1.5 months, every 2 months, every 2.5 months,
or every 3 months. In certain embodiments, the anti-PCSK9 antibody is administered
subcutaneously. However, other dosage regimens may be useful. The progress of this
therapy is easily monitored by conventional techniques and assays.

[0252] In certain embodiments, the flat, fixed, subcutaneous dose to be administered is
provided in a volume that is less than or equal to 5 mL, 4.5 mL, 4 mL, 3.8 mL, 3.5 mL, 3 mL,
25mL,2mL, 1.9mL, 1.5 mL, or 1 mL. In certain embodiments, the flat, fixed,
subcutaneous dose is 800 mg in a total volume of less than or equal to 4 mL. In certain
embodiments, the flat, fixed, subcutaneous dose is 760 mg in a total volume of less than or
equal to 3.8 mL. In certain embodiments, the flat, fixed, subcutaneous dose is 600 mg in a
total volume of less than or equal to 3 mL. In certain embodiments, the flat, fixed,

subcutaneous dose is 400 mg in a total volume of less than or equal to 2 mL. In certain
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embodiments, the flat, fixed, subcutaneous dose is 380 mg in a total volume of less than or
equal to 1.9 mL.

[0253] In certain embodiments, the LDL-cholesterol level in the individual treated by the
methods described herein is reduced by at least about 45%, at least about 50%, at least about
55%, or at least about 60% from baseline. In some embodiments, the LDL-cholesterol level
in the individual treated by the methods described is reduced at least about 45%, at least about
50%, at least about 55%, or at least about 60% from baseline, and maintains at the reduced
level for at least two weeks, at least one month, at least two months, or three months after last
dosing. In some embodiments, the LDL-cholesterol level in the individual treated by the
methods described is reduced at least about 45%, at least about 50%, at least about 55%, or at
least about 60% from baseline within about 1 week, about 10 days, or about 2 weeks of the
initial dose. In some embodiments, the LDL-cholesterol level in the individual treated by the
methods described is reduced at least about 45%, at least about 50%, at least about 55%, or at
least about 60% from baseline within about 1 week, about 10 days, or about 2 weeks of the
initial dose, and maintains at the reduced level for at least two weeks, at least one month, at
least two months, or three months after last dosing. In certain embodiments, the LDL-
cholesterol level in the individual treated by the methods described is reduced at least about
45% and maintains at the reduced level for at least about six weeks, at least about 7 weeks or
at least about 1.5 months. In certain embodiments, the LDL-cholesterol level in the
individual treated by the methods described is reduced at least about 45% within about 1
week from the initial dose and maintains at the reduced level for at least about six weeks, at
least about 7 weeks or at least about 1.5 months. In certain embodiments, the LDL-
cholesterol level in the individual treated by the methods described is reduced at least about
50% and maintains at the reduced level for at least about four weeks or at least about 1
month. In certain embodiments, the LDL-cholesterol level in the individual treated by the
methods described is reduced at least about 50% within about 10 days from the initial dose
and maintains at the reduced level for at least about four weeks or at least about 1 month. In
certain embodiments, the LDL-cholesterol level in the individual treated by the methods
described is reduced at least about 50% and maintains at the reduced level for at least about
eight weeks or at least about 2 months. In certain embodiments, the LDL-cholesterol level in
the individual treated by the methods described is reduced at least about 50% within about 10

days from the initial dose and maintains at the reduced level for at least about eight weeks or
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at least about 2 months. In certain embodiments, the LDL-cholesterol level in the individual
treated by the methods described is reduced at least about 55% and maintains at the reduced
level for at least about two weeks. In certain embodiments, the LDL-cholesterol level in the
individual treated by the methods described is reduced at least about 55% within about 2
weeks of the initial dose and maintains at the reduced level for at least about two weeks. As
used herein, a “baseline” level (such as baseline level for LDL-cholesterol level) in an
individual refers to the level before an administration of an anti-PCSK9 antibody described
herein to the individual. In certain embodiments, the baseline may be a mean or average of
two or more measurements obtained before administration of an anti-PCSK9 antibody.
[0254] In certain embodiments, the LDL-cholesterol level in the individual treated by the
methods described herein is reduced by at least about 60 mg/dL, at least about 70 mg/dL, at
least about 75 mg/dL, at least about 80 mg/dL, or at least about 90 mg/dL from baseline. In
some embodiments, the LDL-cholesterol level in the individual treated by the methods
described is reduced by at least about 60 mg/dL, at least about 70 mg/dL, at least about 75
mg/dL, at least about 80 mg/dL, or at least about 90 mg/dL from baseline, and maintains at
the reduced level for at least two weeks, at least one month, at least two months, or three
months after last dosing. In some embodiments, the LDL-cholesterol level in the individual
treated by the methods described is reduced by at least about 60 mg/dL, at least about 70
mg/dL, at least about 75 mg/dL, at least about 80 mg/dL, or at least about 90 mg/dL from
baseline within about 1 week, about 10 days, or about 2 weeks of the initial dose. In some
embodiments, the LDL-cholesterol level in the individual treated by the methods described is
reduced by at least about 60 mg/dL, at least about 70 mg/dL, at least about 75 mg/dL, at least
about 80 mg/dL, or at least about 90 mg/dL from baseline within about 1 week, about 10
days, or about 2 weeks of the initial dose, and maintains at the reduced level for at least two
weeks, at least one month, at least two months, or three months after last dosing. In certain
embodiments, the LDL-cholesterol level in the individual treated by the methods described is
reduced by at least about 60 mg/dL or 70 mg/dL. and maintains at the reduced level for at least
about six weeks, at least about 7 weeks or at least about 1.5 months. In certain embodiments,
the LDL-cholesterol level in the individual treated by the methods described is reduced by at
least about 60 mg/dL or 70 mg/dL within about 1 week from the initial dose and maintains at
the reduced level for at least about six weeks, at least about 7 weeks or at least about 1.5

months. In certain embodiments, the LDL-cholesterol level in the individual treated by the
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methods described is reduced by at least about 80 mg/dL. and maintains at the reduced level
for at least about four weeks or at least about 1 month. In certain embodiments, the LDL-
cholesterol level in the individual treated by the methods described is reduced by at least
about 80 mg/dL. within about 10 days from the initial dose and maintains at the reduced level
for at least about four weeks or at least about 1 month. In certain embodiments, the LDL-
cholesterol level in the individual treated by the methods described is reduced by at least
about 90 mg/dL. and maintains at the reduced level for at least about two weeks. In certain
embodiments, the LDL-cholesterol level in the individual treated by the methods described is
reduced by at least about 90 mg/dL. within about 2 weeks of the initial dose and maintains at
the reduced level for at least about two weeks.

[0255] In certain embodiments, the reduction in LDL-cholesterol levels is maintained
within a certain range between dosings. In certain embodiments, upon administration of a
dose of an anti-PCSK9 antibody, LDL-cholesterol levels are reduced to a nadir of at least
about 45%, at least about 50%, at least about 55%, or at least about 60% from baseline and do
not increase beyond about 40%, 45%, 50%, 55%, or 60% below baseline before the next
dosing of the anti-PCSKO antibody. In certain embodiments, upon administration of a dose
of an anti-PCSK®9 antibody, LDL-cholesterol levels are reduced to a nadir of at least about
45% from baseline and do not increase beyond about 40% or 45% below baseline before the
next dosing of the anti-PCSKO antibody. In certain embodiments, upon administration of a
dose of an anti-PCSK9 antibody, LDL-cholesterol levels are reduced to a nadir of at least
about 50% from baseline and do not increase beyond about 40%, 45%, or 50% below
baseline before the next dosing of the anti-PCSK9 antibody. In certain embodiments, upon
administration of a dose of an anti-PCSKO9 antibody, LDL-cholesterol levels are reduced to a
nadir of at least about 55% from baseline and do not increase beyond about 40%, 45%, 50%,
or 55% below baseline before the next dosing of the anti-PCSKO antibody. In certain
embodiments, upon administration of a dose of an anti-PCSK9 antibody, LDL-cholesterol
levels are reduced to a nadir of at least about 60% from baseline and do not increase beyond
about 40%, 45%, 50%, 55%, or 60% below baseline before the next dosing of the anti-
PCSKO antibody.

[0256] In certain embodiments, the reduction in LDL-cholesterol levels is maintained
within a certain range between dosings. In certain embodiments, upon administration of a

dose of an anti-PCSK9 antibody, LDL-cholesterol levels are reduced to a nadir of at least
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about 60 mg/dL, at least about 70 mg/dL, at least about 75 mg/dL, at least about 80 mg/dL, or
at least about 90 mg/dL. below baseline and do not increase beyond about 55 mg/dL, 60
mg/dL, 65 mg/dL, 70 mg/dL, 75 mg/dL, 80 mg/dL or 90 mg/dL below baseline before the
next dosing of the anti-PCSKO antibody. In certain embodiments, upon administration of a
dose of an anti-PCSK9 antibody, LDL-cholesterol levels are reduced to a nadir of at least
about 60 mg/dL. below baseline and do not increase beyond about 55 mg/dL or 60 mg/dLL
below baseline before the next dosing of the anti-PCSK9 antibody. In certain embodiments,
upon administration of a dose of an anti-PCSK9 antibody, LDL-cholesterol levels are reduced
to a nadir of at least about 70 mg/dL. below baseline and do not increase beyond about 55
mg/dL, 60 mg/dL, 65 mg/dL, or 70 mg/dL below baseline before the next dosing of the anti-
PCSKO antibody. In certain embodiments, upon administration of a dose of an anti-PCSK9
antibody, LDL-cholesterol levels are reduced to a nadir of at least about 75 mg/dL below
baseline and do not increase beyond about 55 mg/dL, 60 mg/dL, 65 mg/dL, 70 mg/dL, or 75
mg/dL below baseline before the next dosing of the anti-PCSK9 antibody. In certain
embodiments, upon administration of a dose of an anti-PCSK9 antibody, LDL-cholesterol
levels are reduced to a nadir of at least about 80 mg/dL below baseline and do not increase
beyond about 55 mg/dL, 60 mg/dL, 65 mg/dL, 70 mg/dL, 75 mg/dL, or 80 mg/dL below
baseline before the next dosing of the anti-PCSK9 antibody. In certain embodiments, upon
administration of a dose of an anti-PCSKO9 antibody, LDL-cholesterol levels are reduced to a
nadir of at least about 90 mg/dL below baseline and do not increase beyond about 55 mg/dL,
60 mg/dL, 65 mg/dL., 70 mg/dL, 75 mg/dL, 80 mg/dL or 90 mg/dL below baseline before the
next dosing of the anti-PCSKO antibody.

[0257] In one embodiment, an anti-PCSK9 antibody is administered to a subject at a dose
of 800 mg every 8 weeks, wherein the level of LDL-cholesterol in the subject is reduced by at
least 50% below baseline within 10 days and does not increase to more than 40% or 45%
below baseline before the next dose. In one embodiment, an anti-PCSK9 antibody is
administered to a subject at a dose of 760 mg every 8 weeks, wherein the level of LDL-
cholesterol in the subject is reduced by at least 45% below baseline within 14 days and does
not increase to more than 35% or 40% below baseline before the next dose. In one
embodiment, an anti-PCSK9 antibody is administered to a subject at a dose of 400 mg every
4 weeks, wherein the level of LDL-cholesterol in the subject is reduced by at least 50% below

baseline within 10 days and does not increase to more than 45% or 50% below baseline
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before the next dose. In one embodiment, an anti-PCSK9 antibody is administered to a
subject at a dose of 380 mg every 4 weeks, wherein the level of LDL-cholesterol in the
subject is reduced by at least 50% below baseline within 10 days and does not increase to
more than 45% or 50% below baseline before the next dose.

[0258] In certain embodiments, subjects receiving the anti-PCSK9 antibody are monitored
for LDL-c levels and if their levels drop below 25 or 15 mg/dL, then their dose is adjusted
down to around 50% or 25% of the initial dose, by reducing the total amount of antibody
administered to around 50% or 25% of the initial dose administered and keeping the
frequency of injections the same, by keeping the total amount of antibody administered the
same but decrease the frequency by 2-fold or 4-fold (e.g., from once every 4 weeks to once
every 8 weeks or 16 weeks), or a combination thereof (e.g., by reducing the dose and
changing the frequency of administration). In certain embodiments, an anti-PCSKO antibody
is administered to a subject at an initial dose of 800 mg every 8 weeks. The subject is
monitored and if the LDL-c levels of the subject drop below 25 or 15 mg/dL, then the subject
is switched to a dose of 400 mg every 8 weeks, 400 mg every 16 weeks, 380 mg every 8
weeks, 380 mg every 16 weeks, 200 mg every 8 weeks, 200 mg every 4 weeks, 190 mg every
8 weeks, 190 mg every 4 weeks, 760 mg every 16 weeks or 4 months, or 760 mgs every 24
weeks or 6 month 800 mg every 16 weeks or 4 months, or 800 mgs every 24 weeks or 6
months. In one embodiment, an anti-PCSK9 antibody is administered to a subject at an initial
dose of 800 mg every 8 weeks, the subject is monitored and if the subject’s LDL-c levels drop
below 25 mg/dL, the subject is switched to a dose of 200 mg every 8 weeks. In one
embodiment, an anti-PCSK9 antibody is administered to a subject at an initial dose of 800 mg
every 8 weeks, the subject is monitored and if the subject’s LDL-c levels drop below 15
mg/dL, the subject is switched to a dose of 200 mg every 8 weeks. In certain embodiments,
an anti-PCSK®9 antibody is administered to a subject at an initial dose of 760 mg every 8
weeks. The subject is monitored and if the LDL-c levels of the subject drop below 25 or 15
mg/dL, then the subject is switched to a dose of 380 mg every 8 weeks, 380 mg every 16
weeks, 200 mg every 4 weeks, 200 mg every 8 weeks, 190 mg every 8 weeks, 190 mg every 4
weeks, 760 mg every 16 weeks or 4 months, or 760 mgs every 24 weeks or 6 months. In one
embodiment, an anti-PCSK9 antibody is administered to a subject at an initial dose of 760 mg
every 8 weeks, the subject is monitored and if the subject’s LDL-c levels drop below 25

mg/dL, the subject is switched to a dose of 190 mg or 200 mg every 8 weeks. In one
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embodiment, an anti-PCSK9 antibody is administered to a subject at an initial dose of 760 mg
every 8 weeks, the subject is monitored and if the subject’s LDL-c levels drop below 15
mg/dL, the subject is switched to a dose of 190 mg or 200 mg every 8 weeks. In certain
embodiments, an anti-PCSKO antibody is administered to a subject at an initial dose of 400
mg every 4 weeks. The subject is monitored and if the LDL-c levels of the subject drop
below 25 or 15 mg/dL, then the subject is switched to a dose of 200 mg every 4 weeks, 200
mg every 8§ weeks, 100 mg every 4 weeks, 400 mg every 8 weeks, 400 mgs every 16 weeks or
3 months, 50 mgs every 2 weeks, or 25 mgs every 2 weeks. In one embodiment, an anti-
PCSKO antibody is administered to a subject at an initial dose of 400 mg every 4 weeks, the
subject is monitored and if the subject’s LDL-c levels drop below 25 mg/dL, the subject is
switched to a dose of 100 mg every 4 weeks. In one embodiment, an anti-PCSK9 antibody is
administered to a subject at an initial dose of 400 mg every 4 weeks, the subject is monitored
and if the subject’s LDL-c levels drop below 15 mg/dL, the subject is switched to a dose of
100 mg every 4 weeks. In one embodiment, an anti-PCSK9 antibody is administered to a
subject at an initial dose of 400 mg every 4 weeks, the subject is monitored and if the
subject’s LDL-c levels drop below 25 mg/dL, the subject is switched to a dose of 200 mg
every 8 weeks. In one embodiment, an anti-PCSK9 antibody is administered to a subject at
an initial dose of 400 mg every 4 weeks, the subject is monitored and if the subject’s LDL-c
levels drop below 15 mg/dL, the subject is switched to a dose of 200 mg every 8 weeks. In
one embodiment, an anti-PCSK9 antibody is administered to a subject at an initial dose of
400 mg every 4 weeks, the subject is monitored and if the subject’s LDL-c levels drop below
25 mg/dL, the subject is switched to a dose of 50 mg every 2 weeks. In one embodiment, an
anti-PCSKO9 antibody is administered to a subject at an initial dose of 400 mg every 4 weeks,
the subject is monitored and if the subject’s LDL-c levels drop below 15 mg/dL, the subject is
switched to a dose of 50 mg every 2 weeks. In one embodiment, an anti-PCSK9 antibody is
administered to a subject at an initial dose of 400 mg every 4 weeks, the subject is monitored
and if the subject’s LDL-c levels drop below 25 mg/dL, the subject is switched to a dose of
25 mg every 2 weeks. In one embodiment, an anti-PCSK9 antibody is administered to a
subject at an initial dose of 400 mg every 4 weeks, the subject is monitored and if the
subject’s LDL-c levels drop below 15 mg/dL, the subject is switched to a dose of 25 mg every
2 weeks. In certain embodiments, an anti-PCSK9 antibody is administered to a subject at an

initial dose of 380 mg every 4 weeks. The subject is monitored and if the LDL-c levels of the
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subject drop below 25 mg/dL or 15 mg/dL, then the subject is switched to a dose of 200 mg
every 4 weeks, 200 mg every 8 weeks, 190 mg every 4 weeks, 100 mg every 4 weeks, 90 mg
every 4 weeks, 380 mg every 8 weeks, 380 mgs every 16 weeks or 3 months, 50 mg every 2
weeks, or 25 mg every 2 weeks. In one embodiment, an anti-PCSK9 antibody is administered
to a subject at an initial dose of 380 mg every 4 weeks, the subject is monitored and if the
subject’s LDL-c levels drop below 25 mg/dL, the subject is switched to a dose of 100 mg
every 4 weeks. In one embodiment, an anti-PCSK9 antibody is administered to a subject at
an initial dose of 380 mg every 4 weeks, the subject is monitored and if the subject’s LDL-c
levels drop below 15 mg/dL, the subject is switched to a dose of 100 mg every 4 weeks. In
one embodiment, an anti-PCSK9 antibody is administered to a subject at an initial dose of
380 mg every 4 weeks, the subject is monitored and if the subject’s LDL-c levels drop below
25 mg/dL, the subject is switched to a dose of 200 mg every 8 weeks. In one embodiment, an
anti-PCSKO9 antibody is administered to a subject at an initial dose of 380 mg every 4 weeks,
the subject is monitored and if the subject’s LDL-c levels drop below 15 mg/dL, the subject is
switched to a dose of 200 mg every 8 weeks. In one embodiment, an anti-PCSK9 antibody is
administered to a subject at an initial dose of 380 mg every 4 weeks, the subject is monitored
and if the subject’s LDL-c levels drop below 25 mg/dL, the subject is switched to a dose of
190 mg every 8 weeks. In one embodiment, an anti-PCSK9 antibody is administered to a
subject at an initial dose of 380 mg every 4 weeks, the subject is monitored and if the
subject’s LDL-c levels drop below 15 mg/dL, the subject is switched to a dose of 190 mg
every 8 weeks. In one embodiment, an anti-PCSK9 antibody is administered to a subject at
an initial dose of 380 mg every 4 weeks, the subject is monitored and if the subject’s LDL-c
levels drop below 25 mg/dL, the subject is switched to a dose of 50 mg every 2 weeks. In one
embodiment, an anti-PCSK9 antibody is administered to a subject at an initial dose of 380 mg
every 4 weeks, the subject is monitored and if the subject’s LDL-c levels drop below 15
mg/dL, the subject is switched to a dose of 50 mg every 4 weeks. In one embodiment, an
anti-PCSKO9 antibody is administered to a subject at an initial dose of 380 mg every 4 weeks,
the subject is monitored and if the subject’s LDL-c levels drop below 25 mg/dL, the subject is
switched to a dose of 25 mg every 2 weeks. In one embodiment, an anti-PCSK9 antibody is
administered to a subject at an initial dose of 380 mg every 4 weeks, the subject is monitored
and if the subject’s LDL-c levels drop below 15 mg/dL, the subject is switched to a dose of

25 mg every 2 weeks.
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[0259] It is understood that any of the above formulations or therapeutic methods may be
carried out using an immunoconjugate of the invention in place of or in addition to an anti-

PCSKO antibody.

H. Articles of Manufacture and Kits

[0260] In another aspect of the invention, an article of manufacture or kit containing
materials useful for the treatment, prevention and/or diagnosis of the disorders described
above is provided. In certain embodiments, the article of manufacture or kit comprises a
container containing one or more of the anti-PCSK9 antibodies or the compositions described
herein. In certain embodiments, the article of manufacture or kit comprises a container and

a label or package insert on or associated with the container. Suitable containers include, for
example, bottles, vials, syringes, IV solution bags, etc. The containers may be formed from

a variety of materials such as glass or plastic. The container holds a composition which is by
itself or combined with another composition effective for treating, preventing and/or
diagnosing the condition and may have a sterile access port (for example the container may be
an intravenous solution bag or a vial having a stopper pierceable by a hypodermic injection
needle). At least one active agent in the composition is an anti-PCSKO antibody of the
invention. The label or package insert indicates that the composition is used for treating the
condition of choice. Moreover, the article of manufacture or kit may comprise (a) a first
container with a composition contained therein, wherein the composition comprises an anti-
PCSKO antibody of the invention; and (b) a second container with a composition contained
therein, wherein the composition comprises a further cytotoxic or otherwise therapeutic agent.
In certain embodiments, the second container comprises a second therapeutic agent, wherein
the second therapeutic agent is a cholesterol-lowering drug of the “statin” class. In certain
embodiments, the statin is and/or comprises atorvastatin (e.g., LIPITOR® or Torvast),
fluvastatin (e.g., LESCOL®), lovastatin (e.g., MEVACOR®, ALTOCOR™, or
ALTOPREV®), mevastatin (pitavastatin (e.g., LIVALO® or PITAVA®), pravastatin (e.g.,
PRAVACHOL®, SELEKTINE®, LIPOSTAT®), rosuvastatin (e.g., CRESTOR®), simvastatin
(e.g., ZOCOR®, LIPEX®), or any combination thereof, e.g., VYTORIN®, ADVICOR® or
SIMCOR®.

[0261] The article of manufacture or kit in this embodiment of the invention may further

comprise a package insert indicating that the compositions can be used to treat a particular
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condition. Alternatively, or additionally, the article of manufacture may further comprise a
second (or third) container comprising a pharmaceutically-acceptable buffer, such as
bacteriostatic water for injection (BWFI), phosphate-buffered saline, Ringer's solution and
dextrose solution. It may further include other materials desirable from a commercial and
user standpoint, including other buffers, diluents, filters, needles, and syringes.

[0262] It is understood that any of the above articles of manufacture or kit may include an

immunoconjugate of the invention in place of or in addition to an anti-PCSK9 antibody.

III. EXAMPLES

[0263] The following are examples of methods and compositions of the invention. It is
understood that various other embodiments may be practiced, given the general description

provided above.

Example 1: Generation of Anti-PCSK9 Antibodies

[0264] Residue numbers are according to Kabat (Kabat et al., Sequences of proteins of
immunological interest, Sth Ed., Public Health Service, National Institutes of Health,

Bethesda, MD (1991)).

Library Sorting and Screening to Identify Anti-PCSK9 Antibodies

[0265] Biotinylated human PCSK9 generated in-house was used as antigen for library
sorting. The phage libraries were sorted five rounds against biotinylated PCSK9 in solution
phase. For the first round of sorting, 20pg/mL biotinylated PCSK9 was added to antibody
phage libraries VH (see, e.g., Lee et al., J. Immunol. Meth. 284:119-132, 2004) and VH/VL
(see Liang et al., JMB. 366: 815-829, 2007) pre-blocked with phage blocking buffer PBST
(phosphate-buffered saline (PBS) and 1% (w/v) bovine serum albumin (BSA) and 0.05%
(v/v) TWEEN® 20) and incubated overnight at room temperature. The following day 120ul
of PBST/BSA pre-absorbed DYNABEADS® MyOne™ Streptavidin T1 (Invitrogen,
Carlsbad, CA) was added to each library and incubated for 1 hour at room temperature. The
beads were then washed three times with PBT (PBS with 0.05% TWEEN® 20), and bound
phage were eluted with ImL 50mM HCI and 500mM NaCl for 30 minutes and neutralized
with 400uL of 1 M Tris base (pH7.5). Recovered phages were amplified in E. coli XL-1 Blue
cells. During the subsequent selection rounds, incubation of antibody phage with the

biotinylated PCSK9 was reduced to 2-3 hours, and the phage bound antigen was captured for
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30 minutes on neutravidin-coated (Catalog #89890, 10pg/ml, Fisher Scientific, Waltham,
MA) or streptavidin-coated (Catalog #21125, 10pg/ml, Fisher Scientific, Waltham, MA)
Nunc 96 well Maxisorp™ immunoplates. The stringency of plate washing was gradually
increased.

[0266] After 5 rounds of panning, significant enrichment was observed. 96 clones were
picked each from VH and VH/VL library sorting to determine whether they specifically
bound to human PCSK9. The variable regions of these clones were PCR sequenced to
identify unique sequence clones. Unique phage antibodies that bind human PCSKO at least
5x above background were chosen and reformatted to full length IgGs for evaluation in in
vitro cell assay.

[0267] Clones of interest were reformatted into IgGs by cloning VL and VH regions of
individual clones into the LPG3 and LPG4 vector respectively, transiently expressing in

mammalian CHO cells, and purifying with a protein A column.

Construct Libraries for Affinity Improvement of Clones Derived from the VH Library
[0268] Phagemid pW0703 (derived from phagemid pV0350-2b (Lee et al., J. Mol. Biol
340, 1073-1093 (2004)), containing stop codon (TAA) in all CDR-L3 positions and

displaying monovalent Fab on the surface of M 13 bacteriophage served as the library
template for grafting heavy chain variable domains (VH) of clones of interest from the VH
library for affinity maturation. Both hard and soft randomization strategies were used for
affinity maturation. For hard randomization, one light chain library with selected positions of
the three light chain CDRs was randomized using amino acids designed to mimic natural
human antibodies and the designed DNA degeneracy was as described in Lee et al. (J. Mol.
Biol 340, 1073-1093 (2004)). For soft randomization, residues at positions 91-96 of CDR-
L3, 30-33, 35 of CDR-H1, 50, 52, 53-54, 56, and 58 of CDR-H2, 95-100, 100A, and 100C of
CDR-H3, were targeted; and three different combinations of CDR loops, H1/L3, H2/L3, and
H3/L3, were selected for randomization. To achieve the soft randomization conditions,
which introduced the mutation rate of approximately 50% at the selected positions, the
mutagenic DNA was synthesized with 70-10-10-10 mixtures of bases favoring the wild type
nucleotides (Gallop et al., Journal of Medicinal Chemistry 37:1233-1251 (1994)).
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Phage Sorting Strategy to Generate Affinity Improvement

[0269] For affinity improvement selection, phage libraries were subjected to five rounds of
solution sorting with increasing stringency. For the first round of solution sorting, 3 O.D./ml
in 1% BSA and 0.05% TWEEN® 20 of phage input were incubated with 100 nM biotinylated
PCSKO (the concentration is based on parental clone phage IC50 value) in 100ul buffer
containing 1% SUPERBLOCK® (Pierce Biotechnology) and 0.05% TWEEN® 20 for 2
hours at room temperature. The mixture was further diluted 10X with 1% SUPERBLOCK®,
and 100ul/well was applied to neutravidin-coated wells (10pg/ml) for 30 minutes at room
temperature with gentle shaking. The wells were washed with PBS-0.05% TWEEN® 20 ten
times. To determine background binding, control wells containing phage were captured on
neutravidin-coated plates. Bound phage was eluted with 150ul/well 50mM HCI, 500mM KC1
for 30 minutes, and subsequently neutralized by 50ul/well of 1M Tris pHS, titered, and
propagated for the next round. Four more rounds of solution sorting were carried out together
with increasing selection stringency. The first couple of rounds were for on-rate selection by
decreasing biotinylated target protein concentration from 100nM to 1nM, and the last two
rounds were for off-rate selection by adding excess amounts of non-biotinylated target protein

(300 to 1000 fold more) to compete oft weaker binders at room temperature.

High Throughput Affinity Screening ELISA (Single Spot Competition)

[0270] Colonies were picked from the fifth round of screening. Colonies were grown
overnight at 37°C in 150ul/well of 2YT media with 50pg/ml carbenicillin and 1E10/ml KO7
in 96-well plate (Falcon). From the same plate, a colony of XL-1 infected parental phage was
picked as control. 96-well Nunc Maxisorp' ™ plates were coated with 100pul/well of
neutravidin (10pg/ml) in PBS at 4°C overnight. The plates were blocked with 150ul of 1%
BSA and 0.05% TWEEN® 20 in PBS for 1 hour.

[0271] 35ul of the phage supernatant was diluted with 35ul of ELISA (enzyme linked
immunosorbent assay) buffer (PBS with 0.5% BSA, 0.05% TWEEN® 20) with or without
15nM PCSKO and let incubate for 1 hour at room temperature in an F plate (NUNC). 35ul of
3ug/ml biotinylated-PCSK9 was then added to each well and incubated for 15 minutes at
room temperature. 95ul of mixture was transferred side by side to the neutravidin coated
plates. The plate was gently shaken for 15 min to allow the capture of biotinylated-PCSK9
bound phage to the plate. The plate was washed ten times with PBS-0.05% TWEEN® 20.
The binding was quantified by adding horseradish peroxidase (HRP)-conjugated anti-M13
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antibody in ELISA buffer (1:2500) and incubated for 30 minutes at room temperature. The
plates were washed with PBS-0.05% TWEEN® 20 ten times. Next, 100ul/well of a 1:1 ratio
of 3,3',5,5'-tetramethylbenzidine (TMB) Peroxidase substrate and Peroxidase Solution B
(H>0,) (Kirkegaard-Perry Laboratories (Gaithersburg, MD)) was added to the well and
incubated for 5 minutes at room temperature. The reaction was stopped by adding 100ul
0.1M Phosphoric Acid (H;POy) to each well and allowed to incubate for 5 minutes at room
temperature. The O.D. (optical density) of the yellow color in each well was determined
using a standard ELISA plate reader at 450 nm. The O.D. reduction (%) was calculated by

the following equation:

OD 450nm reduction (%) = [(OD4sonm of wells with competitor) / (OD4sonm of well with
no competitor)]*100

[0272] In comparison to the ODysonm reduction (%) of the well of parental phage (100%),
clones that had the ODy4sgnm reduction (%) lower than 50% were picked for sequence analysis.
Unique clones were selected for phage preparation to determine binding affinity (phage ICsg)
against PCSKO9 by comparison to parental clone (clone 508.20b). Then the most affinity-
improved clones (508.20.04b, 508.20.06, 508.20.28b, 508.20.33b and 508.20.84) were
reformatted into human IgG; for antibody production and further BIAcore binding kinetic

analysis and other in vitro or in vivo assay. See Figures 1 and 2.

Example 2: Characterization of Anti-PCSK9 Antibodies by BIAcore

[0273] Binding affinities of anti-PCSK9 antibodies were measured by Surface Plasmon
Resonance (SRP) using a BIAcore™-3000 instrument. Anti-PCSKO9 human antibodies were
captured by mouse anti-human Fc antibody (Catalog # BR-1008-39, GE Healthcare,
Piscataway, NJ) coated on CMS5 biosensor chips to achieve approximately 200 response units
(RU). For kinetics measurements, two-fold serial dilutions (500nM to 0.245nM) of human,
murine, rhesus, and cyno PCSK9 (Genentech, South San Francisco, CA) were injected in
PBT buffer (PBS with 0.05% TWEEN® 20) at 25°C with a flow rate of 30ul/min.
Association rates (k,,) and dissociation rates (k.g) were calculated using a simple one-to-one
Langmuir binding model (BIAcore Evaluation Software version 3.2). The equilibrium

dissociation constant (Kp) was calculated as the ratio kog/ko,. See Figure 3.
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Example 3: LDLR-PCSK9 Binding Assay

[0274] A competition binding ELISA was performed to investigate the activity of anti-
PCSKO antibodies in blocking human PCSK9 binding to LDLR. Briefly, 1 ug/mL of soluble
human LDLR extracellular domain (R&D Systems, Minneapolis, MN) was coated on 384-
well MaxiSorp™ plate (NALGENE® NUNC™ International, Rochester, NY) at 4°C
overnight. Then 0.25 pg/mL of biotinylated human PCSKO9 pre-mixed with different
concentrations of anti-PCSK9 antibodies and control antibodies were added to the plate and
incubated for 2 hour at room temperature. The binding of PCSKO to coated LDLR was
detected by adding streptavidin-HRP (GE Healthcare) and substrate 3, 3', 5, 5'-tetramethyl
benzidine (TMBE-1000, Moss, Inc., Pasadena, MD). The binding results (OD) were plotted
against antibody concentration and ICsy values were generated using KaleidaGraph software.

See Figure 4.

Example 4: Antibodies Prevent LDLR Downregulation on HepG2 Cells

[0275] HepG2 cells were seeded at 1 x 10° into a 48-well plate. The next day, the media
was changed to 10% lipoprotein deficient serum (LPDS, Frederick, Maryland). The
following day, 15 pg/ml PCSK9 plus/minus anti-PCSK9 antibody were added to cells for 4
hours at 37°C. Cells were rinsed with PBS and detached using 2.5 mM EDTA. Cells were
incubated with 1:20 anti-LDLR (Progen Biotechnik, Heidelberg, Germany) for 15 minutes,
washed with PBS and incubated with 1:200 goat anti-mouse ALEXAFLUOR® 488 from
Invitrogen (Carlsbad, CA) for 15 minutes. Cells were washed and resuspended in PBS plus
10 pg/ml propidium iodide. The samples were then analyzed with a dual laser flow cytometer
(FACScanTM, Becton Dickinson, Franklin Lakes, NJ). The data suggest all five of the anti-
PCSKO9 antibodies (508.20.04b, 508.20.06, 508.20.28b, 508.20.33b and 508.20.84) prevent
downregulation of LDLR. See Figure 5.

Example 5: LDLR Downregulation in Mouse Liver

[0276] Normal C57/BL6 mice (Charles River, Wilmington, MA) were treated with 3, 30 or
60 ug of PCSK9 by 1.V. administration. Using the PROTEOEXTRACT® Native Membrane
Protein Extraction Kit from Calbiochem (Gibbstown, NJ) according to the manufacturer’s

instructions, liver from each mouse was harvested 15 min, 1 hr or 4 hrs after PCSK9 1.V.
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administration and proteins extracted. As a control, 5 mice were treated with vehicle only
and 8 ug of each liver lysate were pooled for analysis. Lysates were analyzed by SDS-PAGE
on 8% tris-gly gel (Invitrogen, Carlsbad, CA). Proteins were transferred to nitrocellulose
membrane using IBLOT® (Invitrogen). The membrane was blocked with 5% nonfat milk for
1 hour and then incubated with 1:500 anti-LDLR (Abcam, Cambridge, MA) in 5% nonfat
milk overnight at 4°C. The next day, the membrane was washed three times with TBS-T,
incubated with 1:5000 anti-rabbit HRP (GE Healthcare, Piscataway, NJ) for 1 hour and
washed with TBS-T three times. Proteins were visualized using ECL-Plus (GE Healthcare)
and exposed to XAR film (KODAK®, Rochester, NY). After an overnight exposure, the
membrane was washed with TBS-T, incubated with 1:500 anti-transferrin receptor antibody
(Invitrogen) for 1 hour, washed with TBS-T, incubated with 1:5000 anti-mouse HRP (GE
Healthcare) for 1 hour, washed with TBS-T and visualized with ECL-Plus. Western blot with
anti-LDLR antibody shows that 30 pig of PCSKO for 1 hour significantly downregulated

LDLR levels in mouse liver. See Figure 6.

Example 6: Antibodies Prevent Liver LDLR Downregulation

[0277] Normal C57/BL6 (Charles River) mice were injected with vehicle or 5 mg/kg anti-
PCSKO antibodies 24 hours prior to treatment with 30 ug PCSKO for 1 hour. Liver from each
mouse was harvested using the PROTEOEXTRACT® Native Membrane Protein Extraction
Kit (Calbiochem) according to the manufacturer’s instructions. Lysates were analyzed by
SDS-PAGE on 8% bis-tris gel. Proteins were transferred to nitrocellulose membrane using
IBLOT® (Invitrogen). The membrane was blocked with 5% nonfat milk for 1 hour and then
incubated with 1:500 anti-LDLR (Abcam) in 5% nonfat milk overnight at 4°C. The next day,
the membrane was washed three times with TBS-T, incubated with 1:5000 anti-rabbit HRP
(GE Healthcare) for 1 hour and washed three times with TBS-T. Proteins were visualized
using ECL-Plus (GE Healthcare) and exposed to XAR film (KODAK®). Western blot with
anti-LDLR antibody show that all five anti-PCSK9 antibodies (508.20.84, 508.20.33b,
508.20.04b, 508.20.28b, 508.20.06) prevented LDLR downregulation in mouse liver. See
Figure 7.
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Example 7: Pharmacokinetics of Anti-PCSK9 Antibody

[0278] Anti-PCSK9 antibody concentrations in mouse PK study samples were determined
using anti-human IgG Fc ELISA. Briefly, donkey anti-human IgG Fc (Jackson
ImmunoResearch, West Grove, PA) was used to coat assay plates and goat anti-human IgG
Fc HRP conjugate (Jackson ImmunoResearch, West Grove, PA) was used as detection
antibody. The assay was able to measure anti-PCSKO9 antibody in up to 10% mouse serum
matrix with assay range of 0.31 - 20 ng/mL. See Figures 8 and 9.

[0279] Serum anti-PCSK9 antibody concentrations in cynomolgus monkey PK study
samples were determined by anti-PCSK9 antibody ELISA using recombinant human PCSK9
(Genentech, Inc. South San Francisco, CA) as capture and goat anti-human IgG (H+L) HRP
as detection antibody. The assay was able to measure anti-PCSK9 antibody in up to 2%
cynomolgus monkey serum matrix with assay range of 0.313-50 ng/mL. See Figures 10 and

11.

Example 8: Antibodies Reduce Serum Cholesterol Level in Mice

[0280] Eight weeks old male C57BL/6J mice were purchased commercially from Jackson
Laboratory. The mice were on housing for one week at the holding room before the start of
the experiment. All mice were pre-bled under anesthesia and total cholesterol levels from the
mice were determined using INFINITY ™ Cholesterol Reagent (Fisher Diagnostics,
Middletown, VA). The mice were randomized into 6 different groups with the same level of
average cholesterol level. All mice received a single dose of 10mg/kg body weight of either
control antibody or anti-PCSKO antibodies. The mice were bled on day 3, day 7, day 10 and
day 15 and serum total cholesterol levels were determined using INFINITY™ Cholesterol
Reagent (Fisher Diagnostics, Middletown, VA).

[0281] All five anti-PCSK®9 antibodies (508.20.04b, 508.20.06, 508.20.28b, 508.20.33Db,
508.20.84) showed a reduction in total cholesterol levels when a single dose of 10mg/kg was
administered. The administration of anti-PCSK9 antibody resulted in a significant reduction
in total cholesterol level on day 3 and up to day 10 when compared to the mice receiving

control antibody. See Figure 12.

Example 9: Enhancement of Statin Effectiveness
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[0282] This experiment demonstrates that a combination of anti-PCSK9 antibody and statin
results in a greater reduction in total cholesterol level compared to anti-PCSK9 antibody
alone or statin alone treatments. See e.g., Figure 13. Eight weeks old male C57BL/6J mice
was purchased from Jackson Laboratory. The mice were grouped into 2 different groups.
The non-statin mice received control diet, while statin groups received 0.2% of lovastatin in
the diet for 2 weeks prior to antibody administration (Bioserve, Frenchtown, NJ). All the
mice were pre-bled and mice were randomized based on equal average cholesterol level.
Mice were bled on day 3 and the total cholesterol levels were assayed using INFINITY ™
Cholesterol Reagent (Fisher Diagnostics, Middletown, VA).

[0283] The anti-PCSK9 antibodies showed significant cholesterol lowering effect. Statin
alone treatment resulted in modest reduction in total cholesterol level, compared to non-statin
groups. The combination of statin plus anti-PCSK9 antibody resulted in an additional

reduction compared to anti-PCSK9 alone in total cholesterol level. See Figure 13.

Example 10: X-Rav Crystal Structure of PCSK9 Bound to Fab Fragment of Anti-PCSK9

Antibody

Protein purification and crystallization

[0284] 210 g of frozen cell paste from 10 L E. coli expression were thawed in 1 L of lysis
buffer (PBS/25mM EDTA/1mM PMSF). Cells were disrupted by Tissuemizer (30 seconds)
and the resulting slurry was passed through a microfluidizer twice. Insoluble matter was
pelleted by centrifugation. Clarified lysate (250 mL at a time) was loaded onto a Protein G
column (cat#17-0618-05, GE Healthcare) at 5 mL/min. The column was then washed with
100 mL of lysis buffer before eluting the bound Fab fragment of anti-PCSK9 antibody with
150 mL of elution buffer (0.58% acetic acid). 25 mL fractions were collected during elution.
Fractions containing Fab fragment of anti-PCSK9 antibody were pooled after SDS PAGE
analysis.

[0285] 5 mL prepacked SPHP column (GE Healthcare, cat# 17-1152-01) were equilibrated
with 50ml of Buffer A (20mM MES pHS.5). Pooled fractions from the prior step were
loaded onto the column at 3 mL/min. The column was washed with Buffer A to baseline.
Bound Fab fragment was eluted with buffer B (20mM MES pH 5.5, 1M NaC(l) using a
gradient from 0% to 100% buffer B in 20 column volumes. 2 mL fractions were collected

during elution. The fractions containing the protein (determined using SDS-PAGE) were
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pooled and concentrated to 5 mL before loaded onto a 320 mL S75 gel filtration column that
had been pre-equilibrated with sizing buffer (20 mM Hepes 7.2, 150 mM NaCl). The sizing
buffer was run continuously at 1.5 mL/min for 220 mins while collecting 2 mL fractions. The
peak fractions (A280) were analyzed using SDS-PAGE.

[0286] Human PCSK9 (Genbank EF692496) complementary deoxyribonucleic acids
(cDNAs) containing a histidine (His)g C-terminal tag (SEQ ID NO:32) were inserted into a
mammalian expression vector (pRKS) with a cytomegalovirus (CMV) promoter using
standard molecular biology techniques. Protein was expressed by transient transfection of
Chinese hamster ovary (CHO) cells and purified from conditioned media using affinity
chromatography on a nickel-nitrilotriacetic-agarose column (Qiagen) followed by gel
filtration on a SEPHACRYL® S-200 column (GE Healthcare). The correct masses of
purified proteins were verified by sodium dodecyl sulfate polyacrylamide gel electrophoresis
(SDS-PAGE) and the accuracy of amino acid sequences were confirmed by N-terminal
sequencing.

[0287] The purified Fab fragment of anti-PCSK9 antibody and 6.9 mg of PCSKO9 protein
were mixed in 2-fold molar excess of the Fab fragment and incubated at 4°C for 1 hour before
concentration to 5 mL. The concentrated mixture was then loaded onto a Superdex 200 size
exclusion column (cat# 17-1071-01, GE Healthcare) pre-equilibrated with sizing buffer. The
sizing buffer was continuously run at 1.5 mL/min for 220 mins while collecting 2 mL
fractions. The peak fractions (A280) containing both PCSK9 and Fab fragment of anti-
PCSKO9 antibody (SDS-PAGE) were pooled and concentrated to 20 mg/mL. The
concentrated complex was then used to set up crystallization trials. Initial crystals were
formed from a 1:1 mixture between protein and reservoir containing 1.3 M potassium/
sodium phosphate at pH 7 using sitting drops. Crysals were optimized by varying the
protein:reservoir ratio in hanging drops. A selected crystal was treated with mother liquor

supplumented with 25% glycerol and preserved in liquid nitrogen.

Structure Determination of the PCSK9:Fab Fragment of Anti-PCSK9 Antibody

Complex

[0288] Diffraction data extending to about 3.5 A resolution were collected at synchrotron
beamline SSRL 7-1 and integrated and scaled in space group 1222. Approximate phases were
obtained by the method of molecular replacement, using the previously reported structure of

PCSK9 (Hampton et al., PNAS 104:14609-9 (2007), pdb accession code 2QTW) and the
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previously reported structure of an antibody Fv fragment (Eigenbrot et al., J Mol Biol
229:969-95 (1993), pdb accession code 1FVC). The constant region of Fab fragment of anti-
PCSKO9 antibody was placed as a rigid body using a part of a previously reported homologous
structure (Eigenbrot et al. supra, pdb accession code 1FVD) after partial refinement had
improved phases. The final refined structure has crystallographic R-values of 25 & 30%.

Data collection and refinement statistics appear in Table 1 below.

Table 1.

Data collection

space group 1222

unit cell (A,°) a=92.283, b= 142.523, ¢=253.983
Vu (A’/Dalton) 2.8

Resolution (A) 40 - 3.5 (3.63 - 3.50)

Rsym* 0.184 (0.807)

Number of observations 157526

Unique reflections 21579

Completeness (%)b 100 (100)

oI’ 11 (2.6)

Wilson B (A%) 58

Refinement

Resolution (A) 40-3.5
Number of reflections 20644
(F>00(F))

Final RC, RFREE 0247, 0.295
complexes/asymmetric unit 1

protein residues 994

solvent molecules 0

atoms 7463

Mean B-factor (A?) 86

Rmsd bonds (A) 0.007

Rmsd angles (*) 1.1

Rmsd bonded Bs (A% 2.4/1.9
Number of TLS groups 4
Ramachandran (%) 81.5/16.8/0.6/1.1

* Rsym = Xl - I<I>I/ZI<I>], where 1 is the intensity of a single observation and <I> the
average intensity for symmetry equivalent observations.

®In parenthesis, for the highest resolution shell.

¢ R = ZIFo-Fcl/ZIFol, where Fo and Fc are observed and calculated structure factor amplitudes,
respectively. Rergr is calculated as R for reflections sequestered from refinement.
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Determination of Epitope on PCSK9 from the X-Ray Structure

[0289] A 4 A criterion was applied using the molecular analysis program PyMOL. PCSK9
residues within 4 A of any part of the Fab fragment of anti-PCSKO9 antibody were determined
as an epitope. Based on the analysis, the epitope comprises one or more of the following
residues: R194, E195, D238, A239, A341, Q342, E366, D367, 1369, S376, T377, C378,
F379, S381 and H391 of human PCSKO.

Example 11: Human Clinical Trial, Single and Multiple Ascending Doses

[0290] A randomized, double-blind, placebo-controlled, single and multiple dose study was
conducted to evaluate, primarily, the safety and tolerability of single and multiple (four
weekly) doses of study drug (YW508.20.33b reformatted into human IgG, having a heavy
chain with SEQ ID NO: 35 and a light chain with SEQ ID NO: 36) administered by
subcutaneous (SC) injection to healthy volunteers with elevated serum low-density
lipoprotein cholesterol (LDL-c) concentration. 80 healthy adult volunteers (men and women)
with elevated serum LDL-c concentrations (130-220 mg/dL) were randomized into 10 cohorts
each containing 8 subjects. Subjects in each cohort were randomized to receive either study
drug or placebo (6 active and 2 placebo subject per cohort).

[0291] The cohorts were dosed as shown in Figure 14 and the Table 2. All doses were
administered subcutaneously using syringes, typically in the abdomen or thigh. The drug
product was formulated as 150 mg/mL antibody in 200 mM arginine succinate, 0.02%
polysorbate 20, pH 5.5. For the multiple dose cohorts, study drug was administered once per
week for four consecutive weeks. The statin cohorts (H and I), were initially administered
atorvastatin at 20 mg once a day orally for at least 7 days, followed by a safety and tolerability
assessment. If the 20 mg dose was well tolerated, the dose was increased to 40 mg daily and
continued for a minimum of 21 days prior to initiation of study drug on Day 1. Subjects in
cohorts H and I continued atorvastatin (40 mg PO daily) until and including Day 35.
Treatment was discontinued for any subject whose direct LDL-c level fell below 25 mg/dL at
any point during the study.

Table 2. Overview of Study Dose Cohorts.

Cohort Dose (mg) Total doses Follow-up Atorvastatin
administered | duration”

A 10 1 8 weeks No

B 40 1 8 weeks No
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Cohort Dose (mg) Total doses Follow-up Atorvastatin
administered | duration®

C 150 1 12 weeks No

D 300 1 12 weeks No

E 600 1 16 weeks No

F 40 4 16 weeks No

G 150 4 16 weeks No

H 40 4 16 weeks Yes

1 150 4 16 weeks Yes

J 800 1 16 weeks No

a = Time between first dose of study drug and final study visit.
[0292] Subjects were followed for 8 to 16 weeks following initiation of study drug with
frequent safety, PK and PD assessments. The following data were evaluated: safety outcomes
(adverse events, abnormalities in hematology, clinical chemistry, and urinalysis, and
incidence of anti-therapeutic antibodies), pharmacokinetic (PK) profile (including Ciax, total
serum apparent clearance (CL/F), apparent volume of distribution (V/F), total exposure
(AUC), tmax, t12, and dose proportionality (based on AUC)), pharmacodynamics outcomes
(percent and absolute reduction from baseline in LDL-c at day 15 in single dose cohorts and
day 36 in multiple dose cohorts), and percent and absolute change from baseline over time in
total cholesterol, LDL-c, HDL-c, non-HDL-c, triglycerides, and lipid particle sub-fractions.
[0293] Early results from the study have not identified a drug-related, clinically significant
pattern of adverse events. There were no serious or severe adverse events, no
discontinuations for adverse events, and no dose-limiting toxicities. The tested doses have
not defined a maximum tolerated dose. Two moderate adverse events have been reported:
one headache (study drug-treated subject in the 10-mg single dose cohort) and one radius
fracture (study drug-treated subject in the 600-mg single dose cohort). Five study drug-
treated subjects, all in multiple dose cohorts and treated with concomitant atorvastatin, were
discontinued from study drug therapy because of LDL-c levels below the protocol-specified
threshold of 25 mg/dL. There were no associated adverse events in these subjects.
[0294] As shown in Figure 15 (left panel), there was a dose related increase in exposure
from 10-600 mg for study drug. No differences in PK were observed between statin treated
and untreated groups (Figure 15, right panel). There was a saturable clearance of study drug
with a Km of 5.94 ug/mL.
[0295] As shown in Figures 16-19 and Tables 3 and 4, study drug produced clinically

meaningful LDL-c reductions in healthy volunteers, alone and in combination with statin.
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Pharmacodynamic (PD) data showed a dose-dependent reduction in LDL-c that was
statistically significant in all cohorts except the 10 mg single dose cohort. LDL-c decreased
by 80—90 mg/dL in the highest dose groups (300-800 mg in the single dose cohorts), from an
average baseline LDL-c of 160—170 mg/dL. Similar reductions in LDL-c levels were seen
between atorvastatin (cohorts H and I) and non-statin cohorts (cohorts F and G) (see Figures
18 and 19 and Tables 3 and 4). The differences between cohorts [ and G (at day 10) and F
and H (at day 36) are not statistically significant. As shown in Figures 16 and 17, at doses >
300 mg, the maximal LDL-c effect appears to saturate but the duration of the effect lengthens.
The data support monthly or less frequent dosing.

Table 3. Absolute Change in LDL-c Levels from Baseline in Single and Multiple Dose

Cohorts.
Mean (SD) Change in LDL (mg/dL)
Arm Active | Placebo | P-value®
Single Dose (at day 15)

A (10 mg) -18 (21) 0.22

B (40 mg) -45 (32) 0.03
C (150 mg) -61 (17) 5.6(15) <0.001
D (300 mg) -88 (28) <0.001
E (600 mg) -82 (22) <0.001
J (800 mg) 91 (14) <0.001

Multiple Dose (at day 36)

F (40 mg x 4) -50 (28) 9.7 (13) 0.016

G (150 mg x 4) -71 (26) ' 0.001
H (A" + 40 mg x 4) -38 (10) -5 (14) 0.009
I(A°+ 150 mg x 4) N/A® -15 (21) N/A®

a = The differences between cohorts I and G (at day 10) and F and H (at day 36) are
not statistically significant. b = A is Atorvastatin. ¢ = Multiple subjects in cohort I (150 mg x
4 + Atorvastatin) were discontinued after day 10 due to LDL levels falling below the protocol
threshold of <25 mg/dL.

Table 4. Percent Change in LDL-c Levels from Baseline in Single and Multiple Dose

Cohorts.
Mean % (SD) Change in LDL
Arm Active | Placebo | P-value
Single Dose (at day 15)

A (10 mg) -9.4 (11) 0.3
B (40 mg) -23 (12) 0.008
C (150 mg) -37 (11) -3.7 (10) <0.001
D (300 mg) -53 (10) <0.001
E (600 mg) -51 (18) <0.001
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J (800 mg) | -58 (4) | | <0.001
Multiple Dose (at day 36)
F (40 mg x 4) -34(19) 62(8) 0.016
G (150 mg x 4) -49 (10) ' 0.001
H (A"+40 mg x 4) -48 (17) -5.7 (16) 0.005
I(A"+ 150 mg x 4) -65 (13) 12 (24) 0.014
(at day 10)

a = A is Atorvastatin.

Example 12: Human Clinical Trial in Patients with Coronary Heart Disease (CHD) or at
High Risk of CHD

[0296] A randomized, double-blind, placebo-controlled, study of study drug
(YW508.20.33b reformatted into human IgG; having a heavy chain with SEQ ID NO: 35 and
a light chain with SEQ ID NO: 36) will be conducted to evaluate the safety and efficacy of
study drug on top of standard-of-care (SOC) statin in patients with LDL-c levels of 90-250
mg/dL and either coronary heart disease (CHD) or a CHD risk equivalent. Approximately
224 patients (adult men and women) with serum LDL-c concentrations of 90-250 mg/dL and
either CHD or a CHD risk equivalent will be randomized to one of five study arms to be
administered study drug or a placebo arm, as set forth below in Table 5. All doses will be
administered subcutaneously using syringes. The drug product is formulated as 150 mg/mL
antibody in 200 mM arginine succinate, 0.02% polysorbate 20, pH 5.5.

Table 5. Overview of Study Dose Cohorts.

Study Drug Dose Regimen Planned Number of Patients

Arm Dose (mg) Frequency (weeks) | Active Drug Placebo
A 400 4 56 --

B 200 8 14 --

C 400 8 28 --

D 800 8 56 --

E 800 12 14 --

F Placebo -- -- 56

(A-F) total | -- -- 168 56

[0297] The study will include consecutive periods for screening (0—4 weeks), run-in

(0—6 weeks, if necessary), treatment (24 weeks; Days 1-169), and follow-up (12 weeks). The
study completion visit at the end of the follow-up period (Day 253) will occur 16 weeks after
the final dose of study drug (Day 141). All patients, regardless of treatment assignment, will

receive SOC treatment, including statins unless statins are not tolerated. All patients will
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continue SOC statin therapy throughout the treatment and follow-up periods, at the same dose
they were receiving during the run-in period and at enrollment. Other prescription and over-
the-counter (OTC) lipid-modifying therapies are not permitted. Patients who have been
taking a stable dose of SOC statin therapy (or no statin and have documented intolerance to
two or more statins) and no other lipid-modifying therapy for at least 4 weeks (or 6 weeks in
the case of fibrates) at the time of screening will not require a run-in period.

[0298] Patients will be monitored to determine efficacy based on absolute change from
baseline in LDL-c concentration at day 169. In addition, patients will be monitored to
determine secondary efficacy outcomes including absolute change from baseline in LDL-c
concentration for each arm at the nadir for that arm; average value over time of the change in
LDL-c (absolute and percent change) for each arm, up to Day 169, weighted by the number of
weeks between consecutive LDL-c measurements; percent change from baseline in LDL-c
concentration at Day 169 and at the nadir for each arm; percent and absolute change from
baseline in LDL-c concentration at all other designated timepoints; and percent and absolute
change from baseline in total cholesterol, non—-HDL-c, and apolipoprotein B at Day 169 and
at the nadir for each arm. Finally, patients will also be monitored for safety including
incidence, nature, and severity of adverse events; incidence and nature of changes in vital
signs, physical findings, and clinical laboratory results during and following study drug
administration; and incidence of anti-therapeutic antibodies directed against study drug.
[0299] The safety of low LDL-c values will be assessed regularly in a blinded, exploratory
manner. Study drug will be withheld from patients with two consecutive LDL-c values of
<15 mg/dL. This will not be considered an adverse event. Such patients will be treated with
placebo instead, in blinded fashion, until LDL-c increases to > 50 mg/dL, after which these
patients will be switched to the lowest dosage (200 mg every 8 weeks). All doses of active
drug or placebo will be given according to the study drug administration schedule, that is, on
Days 1, 29 (= 2 days), 57 (+ 2 days), 85(% 2 days), 113 (+ 4 days), and 141 (= 4 days) only.
[0300] The primary efficacy outcome measure is the change from baseline in LDL-c at Day
169. Baseline LDL-c is defined as the average of the last two measurements collected before
the first dose of study drug. The treatment comparisons between the study drug doses and
between each of the study drug doses and placebo will be based on an analysis of covariance
(ANCOVA), which will be performed through a linear regression model adjusting for two

covariates: baseline LDL-c concentration (< 120 mg/dL, > 120 mg/dL) and diabetes status
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(yes, no). The confidence intervals, as well as the least-square estimates from the ANCOVA
models, will be used to aid in the interpretation of the study results.
[0301] The eligibility criteria define a population of patients with high cardiovascular and
CHD risk based on risk categories in the European Society of Cardiology (ESC)/European
Atherosclerosis Society (EAS) and National Cholesterol Education Program Adult Treatment
Panel III (NCEP ATP III) lipid-lowering guidelines. The study aims to enroll patients who
qualify for a therapeutic target LDL-c level of 70 mg/dL according to these guidelines, but
who have not come close to this goal despite SOC statin therapy, either because SOC is
insufficient or because statins were not tolerated. These patients are in need of additional safe
and effective LDL-c—lowering therapies.
[0302] CHD refers to a history of documented myocardial infarction, prior coronary
revascularization procedure (percutaneous coronary intervention or coronary artery bypass
graft), or prior coronary angiography (invasive coronary angiography or cardiac computed
tomography coronary angiography) demonstrating at least one coronary atherosclerotic lesion
with = 50% diameter stenosis.
[0303] A CHD risk—equivalent condition is at least one of the following:

1. One or more forms of clinical atherosclerotic disease:

a. Peripheral arterial disease (previously documented ankle/brachial
blood pressure index < 0.85, prior percutaneous or surgical peripheral arterial
revascularization procedure, prior non-traumatic amputation of a lower extremity due to
peripheral artery disease, or = 50% diameter stenosis on prior vascular imaging),

b. Carotid artery disease (previously documented carotid atherosclerotic
lesion with = 50% diameter stenosis on imaging or prior cutaneous or surgical carotid
revascularization procedure),

c. Prior ischemic stroke, documented by CT or MRI brain imaging, not
due to embolism of cardiac origin (e.g., atrial fibrillation, valvular disease, or left ventricular

mural thrombus) in the opinion of the investigator, or

d. Abdominal aortic aneurysm with prior surgical or endovascular repair.
2. Diabetes mellitus type 2,
3. Diabetes mellitus type 1 with target organ damage (retinopathy, neuropathy, or

nephropathy including microalbuminuria, as determined by the investigator),
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4. Moderate to severe chronic kidney disease (manifested by an estimated
glomerular filtration rate of 15-60 mL/min/1.73 m? using the Modification of Diet in Renal
Disease equation consistently over at least three measurements spanning at least 3 months,
including screening laboratories), or

5. Two or more of the CHD risk factors listed below AND either an absolute
10-year risk of a CHD event = 20% (as determined by the National Cholesterol Education
Program Adult Treatment Panel III guideline modification of the Framingham risk score) or a
10-year risk of a first fatal atherosclerotic event > 10% (determined by the Systemic

Coronary Risk Estimation system):

a. Age =45 years for men or =55 years for women,
b. Current cigarette smoking (within 1 month),
c. Hypertension (screening systolic blood pressure = 140 mmHg,

diastolic blood pressure =90 mmHg, or taking an antihypertensive medication to treat
hypertension)

d. Low HDL cholesterol (< 40 mg/dL), or

e. Family history of premature CHD (myocardial infarction or coronary
revascularization in a male first-degree relative < 55 years of age or in a female first-degree
relative < 65 years of age).
[0304] Standard-of-care statin therapy refers to a therapy meeting one of the following
conditions: (1) high-dose simvastatin (40 mg daily), atorvastatin (40-80 mg daily), or
rosuvastatin (20—40 mg daily), (2) low-dose simvastatin, atorvastatin, or rosuvastatin and
documented intolerance of a high dose of that statin or of any dose of another statin, (3) other
statin (any dose) and documented intolerance of simvastatin, atorvastatin, or rosuvastatin (any
dose), or (4) no statin and documented intolerance of at least two statins (any statin, any
dose).
[0305] Diabetes status will be determined based on the presence of any one of the
following, according to patient medical record or history, or to screening laboratory test
results: (1) HbA . > 6.5%, (2) fasting plasma glucose > 126 mg/dL (7.0 mmol/L), (3) prior
2-hour plasma glucose >200 mg/dL (11.1 mmol/L) during an oral glucose tolerance test (the
test should be performed as described by the World Health Organization, with use of a
glucose load containing the equivalent of 75 g of anhydrous glucose dissolved in water), or

(4) currently on an oral or injectable therapy for a diagnosis of diabetes mellitus.
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Example 13: Development of Stable, High Concentration Antibody Formulation

[0306]

Initial clinical studies (see Examples 11 and 12) were carried out using a

formulation of anti-PCSK9 antibody (YW508.20.33b reformatted into human IgG having a
heavy chain with SEQ ID NO: 35 and a light chain with SEQ ID NO: 36) formulated at 150

mg/mL antibody in 200 mM arginine succinate, 0.02% (w/v) polysorbate 20 at pH 5.5.

However, a formulation with a higher protein concentration (=200 mg/mL) and increased

stability was desired to facilitate administration of higher subcutaneous doses that could be

delivered monthly or less frequently.

Viscosity of anti-PCSK9 Formulations

[0307]

The viscosity of a 200 mM arginine succinate, 0.02% (w/v) PS20, pH 5.5 anti-

PCSKO9 formulation was evaluated at various protein concentrations. At each protein

concentration, the viscosity was measured at 5, 15, 25 and 40°C using a rheometer (Anton

Paar Physica MCR 501) with a shear rate of 1000 1/s.

[0308]

desirable viscosity limit for subcutaneous delivery using a syringe is <10 cP at ambient

Viscosity is an important parameter for subcutaneous dosing of drug solution. A

temperature. The viscosity of anti-PCSK9 at 100 to 300 mg/mL in 200 mM arginine
succinate, 0.02% (w/v) PS20, pH 5.5 is presented in Table 6. For anti-PCSKO, viscosity is

protein concentration and temperature dependent. As protein concentration increases,

viscosity also increases. However, at each concentration, the viscosity can be lowered by

increasing temperature. By increasing the protein concentration over 200 mg/mL, viscosity of

anti-PCSKO increased exponentially (Figure 20). Therefore, anti-PCSK9 at 200 mg/mL was

selected as the target concentration.

Table 6. Viscosity of anti-PCSK9 from 100 to 300 mg/mL antibody concentration.

Temp Viscosity (cP)1
CC) 1100 mg/mL | 150 mg/mL | 200 mg/mL | 225 mg/mL | 250 mg/mL | 275 mg/mL m‘;?r?m
5 | 46027 | 80+0.16 |18.6=0.17|50.2£0.99(76.9+0.83 | 30658 |603+9.2
15 | 312010 | 52008 |11.70.15]|31.9+0.33|46.7£0.91| 179+2.8 |357 +4.8
25 | 2.5+006 | 3.820.00 | 83=0.13 |22.6+0.14|31.0+0.84| 115+06 |225+4.1
40 | 18001 | 27010 | 5.7+0.26 | 155+02 | 18.8+0.63| 74843 |135+32

'200 mM arginine succinate, 0.02% PS20, pH 5.5.
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Agitation Study

[0309] An agitation study was performed to assess the minimum amount of surfactant
required to prevent or minimize aggregation of anti-PCSK9 at 150 mg/mL in 200 mM
arginine succinate, pH 5.5. Polysorbate 20 (PS20) was added to the formulation to achieve
concentrations of 0.01, 0.02, 0.04, 0.06, 0.08 and 0.1% (w/v). All samples were sterile
filtered, and 0.5 mL of each sample was filled into 2-cc glass vial. Samples were agitated
using Glas-Col benchtop shaker set at 50 cycles/min with a sample displacement of 11 cm for
24 hours at room temperature (RT). The appropriate sample controls (no shaking) in the
corresponding configuration were placed in the same vicinity of the shaker. All samples were
analyzed by size-exclusion chromatography (SEC) and turbidity by UV measurement at 340-
360 nm absorbance (abs).

[0310] The results are presented in Figure 21. Without PS20 in the formulation, the 24-hour
agitated sample (at room temperature) had obvious visible changes when compared to the
unshaken control vial. The agitated sample had a milky appearance with an increase in
turbidity and a 6% decrease in SEC main peak. With the addition of >0.01% PS20 to the
formulation, no differences were observed by SEC and turbidity measurement between the
control (without agitation) and agitated samples in the vials. These results suggest that the use
of 0.01% PS20 was sufficient to prevent agitation-induced aggregate formation of anti-
PCSKO9 at 200 mg/mL. However, a concentration of 0.02% PS20 was selected as the target

concentration to account for potential degradation of the surfactant during product storage.

Oxidation Potential of Anti-PCSK9 Formulations

[0311] Oxidation of anti-PCSK9 was determined by trypsin-peptide map and the site(s) of
oxidation was characterized by LC-MS. Oxidation of anti-PCSK9 was induced by elevated
temperature, light and oxidizing agents such as hydrogen peroxide and 2,2'-Azobis(2-
amidinopropane) dihydrochloride (AAPH). The degradation conditions for preparing the
oxidative samples are summarized in Table 7. These oxidized anti-PCSK9 samples were also
evaluated for possible potency loss due to oxidation by measuring its ability to inhibit PCSK9
binding to low density lipoprotein receptor domain Fc (LDLRp-Fc) fusion protein as
described in Example 3.

[0312] For peptide mapping, samples were reduced with 1M dithiothreitol, alkylated with

2.9 M iodoacetamide, and buffer exchanged before digestion. Trypsin was used for a 1.5 hour
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digestion at 37°C using an enzyme to protein ratio of 1:25. The digestion was quenched with
10% trifluoroacetic acid (TFA) to a final pH 2-3. The resulting peptide digestion mixture was
analyzed by reverse-phase liquid chromatography with detection by mass spectrometry (LC-
MS) with a LTQ Orbitrap XL. The peptide map utilized a linear gradient from 0-40% over
160 minutes at 0.25 mL/min in conjunction with a Phenomenex Jupiter C18 column (5 pum,
2x250 mm, 300A) maintained at 55°C. Mobile phases A and B consisted of 0.1% TFA in
water and 0.09% TFA in acetonitrile respectively. Peptides were also detected at 214 and 280
nm abs before MS analysis. LC-MS data was processed by Mascot software to identify
peptides and respective oxidation sites of anti-PCSK9. Amount of oxidation in a sample was
expressed as “total oxidation per site” or accumulative oxidation since Trp and Met produce
multiple oxidation products and/or oxidation states.

[0313] Methionine (Met/M) and Tryptophan (Trp/W) are the two common amino acid
residues that are easily oxidized in protein drug products. Wy and Mg located in the
complementarity-determining region (CDR) III of the heavy chain and the three Trp residues
(W36, W11 and Wyse) adjacent to the CDRs are the potential oxidation sites of anti-PCSKO.
Oxidation of these amino acid residues may result in loss of drug potency due to their
proximity to the CDRs. Peptide mapping analysis of the degraded samples revealed that
oxidation of anti-PCSKO9 mainly occurred at Ms¢, M1g2, M43, and Myss residues of the Fc
portion (Figure 22). When anti-PCSK9 was degraded by exposing to light (room or UV) and
oxidizing agents such as H,O, and AAPH, the relative amount of oxidation per site for Met or
Trp residues in/adjacent to the CDR was less than 3% with no significant impact on potency
(Figure 23). Therefore, anti-PSCK®9 is considered not susceptible to oxidation and the use of
antioxidants in the protein formulation is not necessary.

Table 7. Anti-PCSK9 Degradation Conditions for Oxidation Analysis.

Degradation Exposure Condition Expected Degradation
Mode
Thermal 2 weeks @ 40°C Oxidation
24 hours of Room Light
Light Photo-oxidation
1.2 million lux hours
L 1000 ppM H,0, (24 hours @ 5°C) Methionine Oxidation
Oxidizing
Agents o N g
5 mM AAPH (24 hours @ 40°C) Methionine + Tryptophan Oxidation
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pH Profile and Excipient Studies
[0314] The effect of formulation pH and excipients on anti-PCSK9 was evaluated at a
protein concentration of 200 mg/mL. A pH range of 5.0 to 6.5 in formulations containing
arginine succinate, histidine HCI or histidine acetate as buffer species and arginine HCI or
arginine acetate as solubilizers were assessed for accelerated stability at 40°C (see Table 9)
and viscosity at 5°C and 25°C (see Table 8). The following assays were used for the
assessment: SEC, ion-exchange chromatography (IEC), capillary electrophoresis- sodium
dodecyl sulfate (CE-SDS) and potency. A total of seven formulations were evaluated.
[0315] IEC was performed on an Agilent 1100 HPLC and utilized a Dionex ProPac™
WCX-10 column (4 x 250 mm) with mobile phase A (20 mM HEPES, pH 7.9) and gradient
from 1%-34% mobile phase B (20 mM HEPES, 100 mM NaCl, pH 7.9) in 50 minutes at a
flow-rate of 0.9 mL/min. The column was maintained at 35°C. The sample load was 40 Lig,
and the separation was monitored at 280nm abs.

Effect of pH
[0316] The effect of pH on stability of anti-PCSK9 at 200 mg/mL in 200 mM arginine
succinate, 0.02% PS20 was evaluated from pH 5.0, 5.5 and 6.0. As analyzed by SEC, IEC and
CE-SDS, increasing the formulation pH from 5.0 to 6.0 increased the stability of anti-PCSK9
after 1 month at 40°C. Compared to pH 5.0 and 5.5, the formulation at pH 6.0 had less acidic
and basic peak formation as determined by IEC. The formulation at pH 6.0 also had a
decrease in high molecular weight species (HMWS) as determined by SEC and low
molecular weight species by determined by both SEC and CE-SDS. For the formulation at
pH 6.5, anti-PCSK9 was formulated at 200 mg/mL in 20 mM histidine HCl, 160 mM
arginine HCI, and 0.02% PS20. The degradation rates of anti-PCSK9 at 40°C for all
formulations at pH 5.0 to 6.5 are shown in Table 9 and the pH rate profiles for IEC and SEC
are presented in Figure 24. Based on the pH rate profiles and degradation rates, a target pH
6.0 was selected.

Table 8. Viscosity of anti-PCSK9 at 200 mg/mL in Various Formulations.

. . . Viscosity (cP)
Formulation Buffer Stabilizer/Excipients pH
5°C | 25°C
1 200 mM Arginine 0.02% PS20 5.0 18.2 7.7
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2 Succinate 5.5 18.6 83
3 6.0 16.4 79
4 ini 6.0 18.0 7.6
20 mM Histidine HC1 | 10 nz)l\g ?{;g;élgg HCl,
> T 65 | 175 | 73
6 20 mM Histidine 160 mM Arginine Acetate, > 16.4 7.7
7 Acetate 0.02% PS20 6.0 15.9 76
Effect of Buffer Species

[0317] The effect of buffer species on accelerated stability of 200 mg/mL anti-PCSK9 at
pH 6.0 was evaluated in formulations containing the following three buffer systems: (1) 160
mM arginine succinate, (2) 20 mM histidine HCI and 160 mM arginine HCI, and (3) 20 mM
histidine acetate and 160 mM arginine acetate. All three formulations contained 0.02% PS20.
After 1 month at 40°C, anti-PCSK9 had comparable CE-SDS profiles among the three buffer
systems (Figure 26, top panel). No differences were observed by SEC between histidine
HCV/arginine HCI and histidine acetate/arginine acetate buffer systems, while the use of the
arginine succinate buffer had a slight increase in a HMWS Peak (Figure 26, middle panel). By
IEC analysis, the use of histidine HCl/arginine HCI buffer system in the formulation had less
acidic peak formation when compared to histidine acetate/arginine acetate buffer system and
arginine succinate buffer (Figure 26, bottom panel). However, the overall degradation rates of
anti-PCSKO9 at 40°C determined by SEC, IEC and CE-SDS are comparable in all three buffer
systems at pH 6.0 (Table 9).

Table 9. Degradation Rate for 200 mg/mL anti-PCKO9 at 40°C in Various Formulations.

200 mM Arginine 20 mM HisHCI, | 20 mM HisAce,

Succinate 160 mM ArgHCI | 160 mM ArgAce
% Loss/Month at 40°C
pH | pH | pH pH pH
5.0 5.5 6.0 6.0 pH 6.5 5.5 pH 6.0
SEC Main Peak 3.8 2.7 2.2 2.1 2.9 2.1 2.1
IEC Main Peak 33 22 19 15.9 18 20.9 19

CE-SDS Main Peak 5.1 4.5 3.6 3.8 3.5 4.0 4.3
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[0318] The stability of anti-PCSK®9 in two formulations (histidine HCI, pH 6.0 and
histidine acetate, pH 6.0) in a 1 mL syringe was also evaluated.

[0319] At 5°C, both formulations were stable for up to 6 months (Tables 10 and 11). At
accelerated and stress conditions, formation of acidic variants and aggregation are the major
degradation routes for anti-PCSK9 in liquid formulation. At 30°C/65% relative humidity
(RH) and 40°C/75%RH, the protein degraded faster in histidine acetate than histidine HCI at
pH 6.0 as determined by IEC (Table 11). No differences in aggregation rate were observed by
SEC and CE-SDS for either formulation under the same storage conditions (Table 12). No
increase in oxidation was observed for both lead formulations when stored at 5°C for up to 6
months. Although there was a slight increase in oxidation of Met256 (~2%) in the Fc portion
in both formulations after 6 months at 30°C/65% RH, increase in oxidation of other Met and
Trp residues was not observed. Loss of potency was not observed in either formulation for up
to 6 months at 5°C and 30°C/65%RH. Similar results were obtained using a 2.25 mL syringe.
Table 10. Stability Data for 200 mg/mL anti-PCSK9 in 20 mM Histidine HCI, 160 mM

Arginine HCI, 0.02% PS20, pH 6.0 in a 1-mL Syringe.

IEC SEC

Temp |Timepoint % % CE-SDS Potency
°C/ Days/ |Strength| % Main | % % Main| % % Main | % Relative
%RH | Months | mg/mL | Acidic | Peak | Basic | HMWS | Peak |[LMWS| Peak Potency
NA T =0/0 209 11.6 | 73.1 | 15.1 0.7 (992 0 96.1 114

5 28/1 210 119 | 735 | 145 0.6 |[993 0 96.2 101

5 61/2 206 11.7 | 729 | 153 0.6 |993 0 96.0 100

5 91/3 208 11.6 | 73.3 | 15.0 0.6 |993 0 96.0 101

5 183/6 208 124 | 719 | 15.6 0.7 (992 0 95.3 103
30/65 28/1 210 15.0 | 695 | 153 0.7 1991 0.1 95.6 NT
30/65 61/2 206 19.0 | 64.0 | 169 09 (988 ] 02 94.7 91
30/65 91/3 204 214 | 619 | 16.5 1.0 [985| 04 94.0 84
30/65 183/6 209 339 | 487 | 17.3 1.4 (977 0.8 91.2 92
40/75 | 7/0.25 206 15.0 | 68.6 | 16.3 0.8 [99.0] 0.1 95.5 NT
40/75 14/0.5 206 189 | 643 | 16.7 09 1988 | 0.2 95.0 NT
40/75 28/1 209 259 | 574 | 16.6 1.1 (984 | 04 93.6 105

NT = not tested.
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Table 11. Stability Data for 200 mg/mL anti-PCSK9 in 20 mM Histidine Acetate, 160 mM
Arginine Acetate, 0.02% PS20, pH 6.0 in a I-mL syringe.

IEC SEC
Timepoint % % %
Temp Days/ |Strength| % Main | % % Main % | % Main | Relative
°O) Months | mg/mL | Acidic | Peak |Basicl HMWS| Peak |LMWS| Peak | Potency
NA T =0/0 211 11.8 | 72.7 | 154 0.6 99.3 0 96.2 100
5 28/1 203 12.1 | 72.8 | 149 0.6 99.4 0 96.2 106
5 61/2 208 11.7 | 72.8 | 154 0.6 99.3 0 96.0 97
5 91/3 208 11.6 | 729 | 153 0.6 99.3 0 96.0 92
5 183/6 207 125 | 71.6 |15.8| 0.7 99.2 0 95.6 98
30/65 28/1 209 168 | 675 |15.6| 0.7 99.1 0.1 95.6 NT
30/65 61/2 210 216 | 618 | 164 09 98.8 0.2 94.7 98
30/65 91/3 205 26,1 | 574 163 1.0 98.6 0.3 94.3 87
30/65 183/6 205 414 | 425 160 15 97.6 0.8 91.1 91
40/75 7/0.25 206 17.0 | 66.6 |16.2| 0.8 99.0 0.1 95.4 NT
40/75 14/0.5 204 225 | 60.0 [ 162 09 98.8 0.2 94.5 NT
40/75 28/1 196 318 | 519 161 1.1 98.4 0.4 93.5 106

NT = not tested.

Table 12. Degradation Rates for anti-PCSK9 in a 1-mL Syringe at Accelerated Stability

Conditions.
Histidine Histidine
% Change Per Month HCL Acetate?
30°C/65%RH 4.0 5.0
IEC
40°C/75%RH 16.7 22.0
30°C/65%RH 0.2 0.2
SEC
40°C/75%RH 0.8 0.9
30°C/65%RH 0.8 0.8
CE-SDS
40°C/75%RH 2.6 2.8

"Histidine HC1 = 200 mg/mL anti-PCSK9 in 20 mM histidine HCI, 160 mM arginine HCI,

0.02% PS20, pH 6.0

*Histidine Acetate = 200 mg/mL anti-PCSK9 in 20 mM histidine acetate, 160 mM arginine

acetate, 0.02% PS20, pH 6.0

Frozen Stability
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[0320] Anti-PCSK9 was formulated at 200 mg/mL in the following two formulations: (1)
20 mM histidine HCI, 160 mM arginine HCI, 0.02% PS20, pH 6.0; and (2) 20 mM histidine
acetate, 160 mM arginine acetate, 0.02% PS20, pH 6.0. For each formulation, 20 mL of the
drug solution was filled into 25-cc 316L stainless steel minicans. All minicans were then
placed at -20°C for up to 6 months for stability analysis.

[0321] No difference was observed by IEC, CE-SDS and potency for both formulations for
up to 6 months at -20°C. However, aggregates increased by 1.4% in the histidine HCI after 6
months of frozen storage when compared to only a 0.5% increase in aggregates in the
histidine acetate formulations under the same storage condition (see Figure 25). Due to the
faster rate of aggregation with the histidine HC] formulation under frozen storage conditions,
the histidine acetate formulation was selected as the preferred buffer.

Effect of Sucrose on Frozen Stability

[0322] Sucrose was evaluated for its effect on stabilizing anti-PCSKO during frozen
storage. Using a lab-scale Millipore Tangential Flow Filtration (TFF) system equipped with
LCGC10 cartridges, anti-PCSK9 was tested in the following two sucrose-containing
formulations: (1) 200 mg/mL anti-PCSK9 in 20 mM histidine HCI, 130 mM arginine HCI, 60
mM sucrose, 0.02% PS20 (w/v), pH 6.0; and (2) 200 mg/mL anti-PCSK9 in 20 mM histidine
acetate, 100 mM arginine acetate, 60 mM sucrose, 0.02% PS20 (w/v), pH 6.0. Samples of
anti-PCSKO in the two formulations were placed at -20°C for up to 3 months and analyzed by
SEC for aggregation.

[0323] The addition of sucrose (60 mM) had no effect on reducing aggregation of aPCSK9
in the histidine acetate formulation, but it did help to slow down aggregation in the histidne
HCI formulation by 0.7% over 3 months at -20°C. However, the addition of sucrose also
increased the viscosity from 7-8 cP to 11-13 cP at 25°C for both formulations, which was
undesirable for a subcutaneous formulation. Therefore, sucrose was not selected as a
stabilizer for the formulation.

[0324] Based on the results described above, a liquid formulation consisting of 200 mg/mL
anti-PCSKO9 in 20 mM histidine acetate, 160 mM arginine acetate, 0.02% PS20 (w/v), pH 6.0
was selected. This formulation has optimal stability at 2-8°C and at -20°C for storage and

improved stability when compared to the initial formulation at pH 5.5.

Example 14: Human Clinical Trial in Patients with Coronary Heart Disease (CHD) or at
High Risk of CHD
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[0325] This Example describes a phase II clinical study and Figures 27-37 show interim
results for at least 50% of patients at 12 weeks. The study enrolled 248 patients, including
183 patients treated with study drug and 64 patients treated with placebo. One patient
dropped out prior to the first treatment and 13 patients discontinued treatment prior to day 85
of the study. 234 patients completed at least 12 weeks of the study.
[0326] A ~3:1 randomized, double-blind, placebo-controlled, study of study drug
(YW508.20.33b reformatted into human IgG; having a heavy chain with SEQ ID NO: 35 and
a light chain with SEQ ID NO: 36) was conducted to evaluate the safety and efficacy of study
drug on top of standard-of-care (SOC) statin in patients with fasting serum LDL-c (direct)
levels of 90-250 mg/dL and either coronary heart disease (CHD) or a CHD risk equivalent.
Additional eligibility criteria included weight > 45 kg (100 1b); body mass index of 18-37
kg/m?; and age between 18 and 80. The randomization was stratified by LDL-c > 120 mg/dL
and diabetes status.
[0327] The eligibility criteria for this phase II clinical study defined a population of patients
with high cardiovascular and CHD risk based on risk categories in the European Society of
Cardiology (ESC)/European Atherosclerosis Society (EAS) and National Cholesterol
Education Program Adult Treatment Panel III (NCEP ATP III) lipid-lowering guidelines.
This study enrolled patients who qualified for a therapeutic target LDL-c level of 70 mg/dL
according to these guidelines, but who had not come close to this goal despite stable SOC
statin therapy, either because SOC is insufficient or because statins were not tolerated.
[0328] Briefly, CHD refers to a history of documented myocardial infarction, prior
coronary revascularization procedure (percutaneous coronary intervention or coronary artery
bypass graft), or prior coronary angiography (invasive coronary angiography or cardiac
computed tomography coronary angiography) demonstrating at least one coronary
atherosclerotic lesion with = 50% diameter stenosis.
[0329] A patient with a CHD risk—equivalent condition had at least one of the following:

1. One or more forms of clinical atherosclerotic disease:

a. Peripheral arterial disease (previously documented ankle/brachial

blood pressure index < 0.85, prior percutaneous or surgical peripheral arterial
revascularization procedure, prior non-traumatic amputation of a lower extremity due to

peripheral artery disease, or = 50% diameter stenosis on prior vascular imaging),
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b. Carotid artery disease (previously documented carotid atherosclerotic
lesion with = 50% diameter stenosis on imaging or prior cutaneous or surgical carotid
revascularization procedure),

c. Prior ischemic stroke, documented by CT or MRI brain imaging, not
due to embolism of cardiac origin (e.g., atrial fibrillation, valvular disease, or left ventricular

mural thrombus) in the opinion of the investigator, or

d. Abdominal aortic aneurysm with prior surgical or endovascular repair.
2. Diabetes mellitus type 2,
3. Diabetes mellitus type 1 with target organ damage (retinopathy, neuropathy, or

nephropathy including microalbuminuria, as determined by the investigator),

4. Moderate to severe chronic kidney disease (manifested by an estimated
glomerular filtration rate of 15-60 mL/min/1.73 m? using the Modification of Diet in Renal
Disease equation consistently over at least three measurements spanning at least 3 months,
including screening laboratories), or

5. Two or more of the CHD risk factors listed below AND either an absolute
10-year risk of a CHD event = 20% (as determined by the National Cholesterol Education
Program Adult Treatment Panel III guideline modification of the Framingham risk score) or a
10-year risk of a first fatal atherosclerotic event > 10% (determined by the Systemic Coronary

Risk Estimation system):

a. Age =45 years for men or =55 years for women,
b. Current cigarette smoking (within 1 month),
c. Hypertension (screening systolic blood pressure = 140 mmHg,

diastolic blood pressure =90 mmHg, or taking an antihypertensive medication to treat
hypertension)

d. Low HDL cholesterol (< 40 mg/dL), or

e. Family history of premature CHD (myocardial infarction or coronary
revascularization in a male first-degree relative < 55 years of age or in a female first-degree
relative < 65 years of age).
[0330] Diabetes status was determined based on the presence of any one of the following,
according to patient medical record or history, or to screening laboratory test results: (1)
HbA. > 6.5%, (2) fasting plasma glucose > 126 mg/dL (7.0 mmol/L), (3) prior 2-hour

plasma glucose > 200 mg/dL (11.1 mmol/L) during an oral glucose tolerance test (the test
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should be performed as described by the World Health Organization, with use of a glucose
load containing the equivalent of 75 g of anhydrous glucose dissolved in water), or (4)
currently on an oral or injectable therapy for a diagnosis of diabetes mellitus.
[0331] Exclusion criteria included: planned coronary, carotid or peripheral arterial
revascularization procedure or surgery during study; uncontrolled clinically significant
medical disease as listed in the protocol within 3 months or screening; any acquired or
congenital immunosuppression; any organ transplant other than the corneal transplant; life
expectancy <2 years, in the investigator’s judgment; fasting serum triglyceride levels >= 400
mg/dL; history of alcoholism or drug addiction with a year of screening; use of illicit drugs
with 3 months of screening; pregnancy or not willing to use highly effective contraception;
history of anaphylaxis or anaphylactic reactions.
[0332] 248 patients (adult men and women) with serum LDL-c concentrations of 90-250
mg/dL and either CHD or a CHD risk equivalent were randomized to one of five study arms
and were administered study drug or a placebo arm (Arm F). Patients in the first study arm
(Arm A) were administered 400 mg of anti-PCSK9 antibody every 4 weeks; patients in the
second study arm (Arm B) were administered 200 mg of anti-PCSKO9 antibody every § weeks;
patients in the third study arm (Arm C) were administered 400 mg of anti-PCSK9 antibody
every 8 weeks; patients in the fourth study arm (Arm D) were administered 800 mg of anti-
PCSKO9 antibody every 8 weeks; and patients in the fifth study arm (Arm E) were
administered 800 mg of anti-PCSKO9 antibody every 12 weeks. An overview of study dose
cohorts, study drug dose regimen, and number of patients per arm are provided in Figure 27.
All doses were administered subcutaneously using syringes. The drug product is formulated
as 150 mg/mL antibody in 200 mM arginine succinate, 0.02% polysorbate 20, pH 5.5.
[0333] The demographics of the patients in the study are set forth below in Table 13,
indicating no difference by arm. The patients’ baseline characteristics are set forth below in
Table 14, indicating no difference by arm.

Table 13: Patient Demographics

(Mean (SD), unless noted)

400 mg 200 mg 400 mg 800 mg 800 mg Placebo miTT
/AW 8W /8W /8W n2w

(n=57) (n=23) (n=30) (n=50) (n=23) (n=64) (n=247)

Age (years) 66(8.5) | 63(10.0) | 63(8.1) | 64(8.9) 64 (7.2) 63 (7.8) 64 (8.4)
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Weight (kg) 89 (154) | 89(15.3) | 85(11.7) | 83(17.7) | 83(17.1) | 87(15.1) | 86 (15.6)
BMI (kg/m) 31(4.3) | 30(45) | 30(42) | 29(5.2) 29 (3.7) 30 (5.0) 30 (4.7)
Female (%) 24 (42%) | 8(35%) | 16(53%) | 24 (48%) | 10 (44%) | 24 (38%) | 106 (43%)
Hispanic (%) 1 (2%) 1 (4%) 1 (3%) 1 (2%) 1 (4%) 5 (8%) 10 (4%)
Race: White (%) | 55(97%) | 19 (83%) | 27 (90%) | 44 (88%) | 23 (100%) | 59 (92%) | 227 (92%)
Race: Black (%) | 1 (2%) 2 (9%) 2 (7%) 5 (10%) 0 3 (5%) 13 (5%)
Race: Asian (%) 0 0 1 (3%) 1 (2%) 0 1 (2%) 3 (1%)
Race: Other (%) | 1 (2%) 1 (4%) 0 0 0 1 (2%) 3 (1%)
Race: Native (%) 0 1 (4%) 0 0 0 0 1(0.4%)

Table 14: Patient Baseline Characteristics

(Mean (SD), unless noted)

400 mg 200 mg 400 mg 800 mg 800 mg Placebo miITT
AW /8W /8W /8W 12W

(n=57) (n=23) (n=30) (n=50) (n=23) (n=64) (n=247)
Pre-diabetic (% 68% 65% 60% 54% 65% 59% 62%
FBG 2 100
mg/dl)
Statin use (%) 88% 78% 73% 76% 74% 89% 82%
LDL-c = 120 (%) 46% 48% 60% 54% 52% 45% 50%
LDL-c (mg/dL) 123 (31.3) | 123(25.3) | 133 (35.2) | 127 (31.5) | 134 (43.8) | 122 (31.4) | 126 (32.7)
Median LDL-¢ 117 117 123 118 123 111 117
(mg/dL)
Triglyceride 156 (66.3) | 146 (60.0) | 152 (54.3) | 173 (90.8) | 144 (37.0) | 141 (63.1) | 153 (67.8)
(mg/dL)
Median Trig. 142 132 142 149 145 132 142
(mg/dL)
Family history 26 (46%) 5 (22%) 13 (43%) 20 (40%) 9 (39%) 18 (28%) 91 (37%)
of CHD (% yes)
Smoker: never 23 (40%) 6 (26%) 13 (43%) 17 (34%) 7 (30%) 25 (39%) 91 (37%)
(%)

[0334] As shown in Figure 27, the study includes consecutive periods for screening (0—4
weeks), run-in (0—6 weeks, if necessary), treatment (24 weeks; Days 1-169), and follow-up
(12 weeks). The study completion visit at the end of the follow-up period (Day 253) occurs
16 weeks after the final dose of study drug (Day 141). All patients, regardless of treatment

assignment, received standard-of-care (SOC) treatment, including statins unless statins were
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not tolerated. SOC statin therapy refers to a therapy meeting one of the following conditions:
(1) high-dose simvastatin (40 mg daily), atorvastatin (40—80 mg daily), or rosuvastatin (20-40
mg daily), (2) low-dose simvastatin, atorvastatin, or rosuvastatin and documented intolerance
of a high dose of that statin or of any dose of another statin, (3) other statin (any dose) and
documented intolerance of simvastatin, atorvastatin, or rosuvastatin (any dose), or (4) no
statin and documented intolerance of at least two statins (any statin, any dose). All patients
continue SOC statin therapy throughout the treatment and follow-up periods, at the same dose
they were receiving during the run-in period and at enrollment. Other prescription and over-
the-counter (OTC) lipid-modifying therapies (e.g., red yeast rice, omega-3 fatty acid
supplements, etc.) are not permitted. Patients who had been taking a stable dose of SOC
statin therapy (or no statin and had documented intolerance to two or more statins) and no
other lipid-modifying therapy for at least 4 weeks (or 6 weeks in the case of fibrates) at the
time of screening did not require a run-in period.

[0335] All doses of active drug or placebo are given according to the study drug
administration schedule, that is, on Days 1, 29 (£ 2 days), 57 (£ 2 days), 85(+ 2 days), 113
(x4 days), and 141 (+ 4 days) only. See Figure 28. Patients are monitored to determine
efficacy based on absolute change from baseline in LDL-c concentration at day 169. In
addition, patients are monitored to determine secondary efficacy outcomes including absolute
change from baseline in LDL-c concentration for each arm at the nadir for that arm; average
value over time of the change in LDL-c (absolute and percent change) for each arm, up to
Day 169, weighted by the number of weeks between consecutive LDL-c measurements;
percent change from baseline in LDL-c concentration at Day 169 and at the nadir for each
arm; percent and absolute change from baseline in LDL-c concentration at all other
designated timepoints; and percent and absolute change from baseline in total cholesterol,
non-HDL-c, and apolipoprotein B at Day 169 and at the nadir for each arm.

[0336] The primary efficacy outcome measure includes the change from baseline in LDL-c
at Day 169. Baseline LDL-c is defined as the average of the last two measurements collected
before the first dose of study drug. The treatment comparisons between the study drug doses
and between each of the study drug doses and placebo were based on an analysis of
covariance (ANCOVA), which was performed through a linear regression model adjusting for
two covariates: baseline LDL-c concentration (< 120 mg/dL, > 120 mg/dL) and diabetes

status (yes, no). The confidence intervals, as well as the least-square estimates from the
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ANCOVA models, were used to aid in the interpretation of the study results. The secondary

efficacy outcome measures include absolute change in LDL-c at nadir and all time points;

weighted average of change in LDLc per week; percent change from baseline in LDL-c at

Day 169, nadir and all visits; absolute and percent change in total cholesterol, non-HDL-c,

and apolipoprotein B at Day 169 and at the nadir.

[0337] Table 15 below shows patient disposition after 12 weeks of treatment.
Table 15: Disposition after 12 weeks of treatment.
400 mg | 200mg | 400 mg | 800 mg | 800 mg | Placebo ITT*
/AW /8W /8W /8W /12W
n=57) | (n=23) (n=30) (n=51) (n=23) (n=64) (n=248)

Completed 0 0 0 0 0 0 0
study
Discontinued | 2 (4%) 0 1 (3%) 3(6%) 0 1 (2%) 7 (3%)
study
Discontinued | 3 (5%) 0 1 (3%) 4 (8%) 0 2 (3%) 10
drug (4.0%)

Adverse 1 (2%) 0 0 0 0 0 1 (0.4%)

event

Protocol 2 (4%) 0 0 2 (4%) 0 0 4 (1.6%)

violation

Subject 0 0 1 (3%) 1 (2%) 0 1(2%) | 3(1.2%)

choice

Sponsor 0 0 0 1 (2%) 0 0 1 (0.4%)

choice

Other 0 0 0 0 0 1(2%) | 1(0.4%)
[0338] Interim data of this study are summarized in Table 16 below and in Figures 28-36.

Table 16: Patients’ Total Cholesterol, non-HDL-c¢, and Apolipoprotein B,

Measured from Baseline to Nadir

400 mg /4W 200 mg /8W 400 mg /8W 800 mg /8W 800 mg /12W Placebo
(n=57) (n=23) (n=30) (n=50) (n=23) (n=63)
TC, mean absolute change
(mg/dL) -99.9 -73.9 -92.3 -102.0 -92.3 -24.4
Reduction from placebo 74.9 48.7 64.7 75.5 66.2
95% confidence interval 65.2, 84.6 36.0,61.5 52.9,76.4 65.5, 85.5 53.4,79.0
TC, mean relative change
(%) -49.4 -37.7 -43.6 -48.6 -44.8 -12.4
Reduction from placebo 36.7 25.2 30.8 35.8 32.1
95% confidence interval 32.6, 40.8 19.8, 30.7 25.7,35.8 31.6, 40.1 26.6, 37.6
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Non-HDLc, mean abs. ch.

(mg/dL) -101.6 -76.2 -96.3 -103.3 -95.0 -24.1
Reduction from placebo 76.7 51.3 68.7 76.9 69.0
95% confidence interval 66.9, 86.5 38.4, 64.1 56.9, 80.5 66.9, 87.0 56.1,81.9

Non-HDLc, mean rel.

change (%) -67.3 -52.1 -60.5 -65.9 -59.8 -16.6
Reduction from placebo 50.3 35.5 43.7 49.1 43.0
95% confidence interval 45.2,55.4 28.8,42.2 37.5,49.8 43.9,54.3 36.3,49.7

Apo-B, mean abs. change

(mg/dL) -64.3 485 -59.1 -65.6 62.8 15.8
Reduction from placebo 48.1 32.3 41.4 48.5 46.0
95% confidence interval 42.0,54.3 24.2,40.4 33.9,48.8 42.2,54.9 37.8, 54.1

Apo-B, mean relative

change (%) -63.1 -49.2 -55.8 -62.7 -58.3 -15.7
Reduction from placebo 47.0 33.4 30.9 46.8 42.3
95% confidence interval 42.2,51.7 27.1,39.6 34.2,45.7 41.9,51.7 36.1,48.6

[0339] Figure 28 provides mean pharmacokinetics (+/- standard deviation) (left panel) and
mean total PCSKO9, e.g. both drug-bound and free PCSK9 (+/- standard error) (right panel).
[0340] Figure 29 shows the absolute change from baseline in direct LDL cholesterol
observed in patients receiving anti-PCSK9 antibody or placebo. Figure 30 shows the relative
change from baseline in direct LDL cholesterol observed in patients receiving anti-PCSK9
antibody or placebo. Patients receiving 400 mg of anti-PCSK9 antibody every 4 weeks and
patients receiving 800 mg of anti-PCSK®9 antibody every 8§ weeks exhibited the highest
reduction in direct LDL-c. This effect was observed within a week of treatment. Patients
receiving 800 mg of anti-PCSK9 antibody every 12 weeks exhibited the lowest reduction in
direct LDL-c.

[0341] Figure 31 shows the absolute change from baseline in total cholesterol observed in
patients participating in this study. Figure 32 shows the relative change from baseline in total
cholesterol observed in patients receiving anti-PCSK9 antibody or placebo. Patients
receiving 400 mg of anti-PCSK9 antibody every 4 weeks and patients receiving 800 mg of
anti-PCSKO9 antibody every 8 weeks exhibited the highest reduction in total cholesterol. This
effect was observed within a week of treatment. Patients receiving 800 mg of anti-PCSK9
antibody every 12 weeks exhibited the lowest reduction in total cholesterol.

[0342] Figure 33 shows the absolute change from baseline in non-HDL cholesterol in

patients participating in this study. Figure 34 shows the relative change from baseline in non-
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HDL cholesterol in patients participating in this study. Patients receiving 400 mg of anti-
PCSKO antibody every 4 weeks and patients receiving 800 mg of anti-PCSKO antibody every
8 weeks exhibited the highest reduction in non-HDL cholesterol. This effect was observed
within a week of treatment. Patients receiving 800 mg of anti-PCSK9 antibody every 12
weeks exhibited the lowest reduction in non-HDL cholesterol.

[0343] Figure 35 shows the absolute change from baseline in apolipoprotein B in patients
participating in this study. Figure 36 shows the relative change from baseline in
apolipoprotein B in patients participating in this study. Patients receiving 400 mg of anti-
PCSKO antibody every 4 weeks and patients receiving 800 mg of anti-PCSKO antibody every
8 weeks exhibited the highest reduction in apolipoprotein B. This effect was observed within
a week of treatment. Patients receiving 800 mg of anti-PCSK9 antibody every 12 weeks
exhibited the lowest reduction in apolipoprotein B.

[0344] Conclusions regarding the efficacy of study drug are summarized here. The highest
dose-dependent reduction in LDL-c on Day 85, at nadir, and AUC was observed in patients
receiving 400 mg of anti-PCSK9 antibody every 4 weeks and in patients receiving 800 mg of
anti-PCSKO9 antibody every 8§ weeks. The smallest dose-dependent reduction in LDL-c based
on Day 85 analyses was observed in patients receiving 800 mg of anti-PCSK9 antibody every
12 weeks. The smallest dose-dependent reduction in LDL-c based on nadir and AUC
analyses was observed in patients receiving 200 mg of anti-PCSKO antibody every 8 weeks.
The reduction was evident within a week of treatment. Dose-dependent reduction in total
cholesterol, non-HDL-c, and apolipoprotein-B was observed on Day 85 and at nadir, and the
reduction was also evident within a week of treatment.

[0345] Finally, patients were also monitored for safety including incidence, nature, and
severity of adverse events; incidence and nature of changes in vital signs, physical findings,
and clinical laboratory results during and following study drug administration; and incidence
of anti-therapeutic antibodies directed against study drug.

[0346] The safety of low LDL-c values was assessed regularly in a blinded, exploratory
manner. Figure 37A shows the proportion of patients with direct LDL-c values less than or
equal to 15 mg/dL for at least one visit after receiving anti-PCSK9 antibody or placebo, and
Figure 37B shows the proportion of patients with direct LDL-c values less than or equal to 25
mg/dL for at least one visit after receiving anti-PCSK9 antibody or placebo. The highest

percentage of patients with LDL-c < 15 mg/dL or LDL-c < 25 mg/dL were receiving either

-118-



WO 2013/188855 PCT/US2013/046032

400 mg of drug every four weeks or 800 mg of drug every 8§ weeks. The lowest percent of
patients with LDL-c < 25 mg/dL were receiving 200 mg of drug every 8 weeks. Study drug
was withheld from patients with two consecutive LDL-c values of <15 mg/dL. This was not
considered an adverse event. Such patients were treated with placebo instead, in blinded
fashion, until LDL-c increased to > 50 mg/dL, after which these patients were switched to the
lowest dosage (200 mg every 8 weeks).

[0347] Conclusions regarding the safety of study drug are summarized here. Briefly, anti-
PCSKO9 antibody was well tolerated in patients aged 37-80 with elevated baseline LDL-c (90-
250 mg/dL), diagnosed with CHD or a CHD risk equivalent, and who were taking stable
doses of statins or were statin-intolerant. Injection-site reactions were more common among
patients receiving study drug (25%) vs. placebo (9%). Only 2 injection-site reactions were
moderate (1 placebo, 1 study drug), and the rest were mild in severity. No other clinically
significant imbalances of treatment-emergent events were observed between study drug-
treated and placebo-treated patients. No clinically relevant imbalances in laboratory
abnormalities were observed. No safety signals were determined. No deaths were reported,
and no new safety concerns were observed. No patterns were detected in safety laboratory
results.

[0348] Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, the descriptions and
examples should not be construed as limiting the scope of the invention. The disclosures of
all patent and scientific literature cited herein are expressly incorporated in their entirety by

reference.
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WHAT IS CLAIMED 1IS:
1. An anti-PCSK9 antibody comprising a heavy chain and light chain variable domain
comprising six hypervariable region (HVR) sequences:
(1) HVR-HI comprising GFTFX; X,X;5X4IH (SEQ ID NO:28), wherein X;
isSorT; X,isG,RorS; XzisH, Tor Y; X4is A or T;
(ii) HVR-H2 comprising RISPANGNTNYADSVKG (SEQ ID NO:4);
(iii)  HVR-H3 comprising WIGSRELYIMDY (SEQ ID NO:5);
(iv)  HVR-LI comprising RASQDVSX;AVA (SEQ ID NO:29), wherein X;
isSorT;
(V) HVR-L2 comprising SASX;LYS (SEQ ID NO:30), wherein X is F or

S; and
(vi)  HVR-L3 comprising QQAY X X,X5XyT (SEQ ID NO:37), wherein X
isP,RorT; Xpis A, LSorT; XsisL,Por Q; X4is A, H, Por S.
2. The antibody of claim 1, wherein the antibody comprises (a) HVR-H1 comprising the

amino acid sequence of SEQ ID NO:1, SEQ ID NO:2 or SEQ ID NO:3, (b) HVR-H2
comprising the amino acid sequence of SEQ ID NO:4, and (c) HVR-H3 comprising
the amino acid sequence of SEQ ID NO:5.

3. The antibody of claim 2, further comprising (a) HVR-L1 comprising the amino acid
sequence of SEQ ID NO:6 or SEQ ID NO:7; (b) HVR-L2 comprising the amino acid
sequence of SEQ ID NO:8 or SEQ ID NO:26; and (c) HVR-L3 comprising the amino
acid sequence of SEQ ID NO:33.

4. The antibody of claim 1, comprising (a) HVR-L1 comprising the amino acid sequence
of SEQ ID NO:6 or SEQ ID NO:7; (b) HVR-L2 comprising the amino acid sequence
of SEQ ID NO:8 or SEQ ID NO:26; and (c) HVR-L3 comprising the amino acid
sequence of SEQ ID NO:33.

5. The antibody of claim 1, wherein the antibody comprises:

(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:3;

(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:4;

(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:5;

(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:7;

(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:§; and
(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:33.
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The antibody of claim 1, comprising a VH sequence of SEQ ID NO:17.

The antibody of claim 1, comprising a VL sequence of SEQ ID NO:34.

The antibody of claim 1, comprising a VH sequence of SEQ ID NO:17 and a VL.
sequence of SEQ ID NO:34.

The antibody of any one of claims 1 to 8§, wherein the antibody is a monoclonal
antibody.

The antibody of any one of claims 1 to 8, wherein the antibody is humanized.

The antibody of any one of claims 1 to §, wherein the antibody is a human antibody.
The antibody of any one of claims 1 to §, wherein the antibody is an antibody
fragment selected from a Fab, Fab’-SH, Fv, scFv or (Fab’), fragment.

The antibody of any one of claims 1 to 8, wherein at least a portion of the framework
sequence is a human consensus framework sequence.

The antibody of claim 1, comprising (1) a heavy chain comprising the amino acid
sequence of SEQ ID NO:35 and a light chain comprising the amino acid sequence of
SEQ ID NO:36, (i1) a heavy chain comprising amino acids 1-450 of SEQ ID NO:35
and a light chain comprising the amino acid sequence of SEQ ID NO:36, (iii) a heavy
chain comprising amino acids 1-449 of SEQ ID NO:35 and a light chain comprising
the amino acid sequence of SEQ ID NO:36, or (iv) the heavy and light chain of any
one of (i), (ii), or (iii) wherein P449 of SEQ ID NQO:35 is amidated.

An anti-PCSK9 antibody comprising (a) HVR-H3 comprising the amino acid
sequence of SEQ ID NO:5, (b) HVR-L3 comprising the amino acid sequence of SEQ
ID NO:33, and (c) HVR-H2 comprising the amino acid sequence of SEQ ID NO:4.
An anti-PCSK9 antibody comprising a light chain variable domain comprising the
amino acid sequence of SEQ ID NO:34.

An isolated nucleic acid encoding the anti-PCSK9 antibody of any one of claims 1 to
16.

A vector comprising the nucleic acid of claim 17.

The vector of claim 18, wherein the vector is an expression vector.

A host cell comprising the vector of claim 18 or 19.

The host cell of claim 20, wherein the host cell is prokaryotic.

The host cell of claim 20, wherein the host cell is eukaryotic.
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A method for making an anti-PCSK®9 antibody, said method comprising culturing the
host cell of claim 20 under conditions suitable for expression of the nucleic acid
encoding the anti-PCSKO antibody.
The method of claim 23, further comprising recovering the anti-PCSK9 antibody
produced by the host cell.
An anti-PCSK9 antibody produced by a method comprising culturing the host cell of
claim 20 under conditions suitable for expression of the nucleic acid encoding the
anti-PCSKO9 antibody, and recovering the anti-PCSK9 antibody produced by the host
cell.
A pharmaceutical composition comprising the anti-PCSK9 antibody of any one of
claims 1-16 and 25 and a pharmaceutically acceptable carrier.
A pharmaceutical composition comprising an anti-PCSK9 antibody at 150 to 225
mg/mL, histidine acetate at 10 to 30 mM, arginine acetate at 150 to 170 mM,
polysorbate at 0.01% to 0.03%, and pH at 5.8 to 6.2.
The composition of claim 27, wherein the anti-PCSKO antibody or antibody fragment
in the composition is at 200 mg/mL, histidine acetate in the composition is at 20 mM,
arginine acetate in the composition is at 160 mM, and polysorbate 20 in the
composition is 0.02%, and pH at 6.0.
The composition of claim 27, wherein the composition is suitable for subcutaneous
administration.
The composition of any one of claims 27-29, wherein the viscosity of the composition
is less than 10 cP at 25°C.
The composition of any one of claims 27-30, wherein the anti-PCSK9 antibody
comprises a variable domain comprising one, two, three, four, five, or six
hypervariable region (HVR) sequences selected from the group consisting of:

(1) HVR-HI comprising GFTFX; X,X;5X4IH (SEQ ID NO:28), wherein X;

isSorT; X,isG,RorS; XzisH, Tor Y; X4is A or T;

(ii) HVR-H2 comprising RISPANGNTNYADSVKG (SEQ ID NO:4);

(iii)  HVR-H3 comprising WIGSRELYIMDY (SEQ ID NO:5);

(iv)  HVR-LI comprising RASQDVSX;AVA (SEQ ID NO:29), wherein X;
isSorT;
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(v) HVR-L2 comprising SASX;LYS (SEQ ID NO:30), wherein X is F or
S; and

(vi)  HVR-L3 comprising QQSYX;X>XsX4T (SEQ ID NO:31) or
QOAYX XXX, T (SEQ ID NO:37), wherein X;is P, Ror T; X5 is A, L Sor T; Xz is
L,PorQ; XsisA,H,PorS.
The composition of any one of claims 27-30, wherein the anti-PCSK9 antibody
comprises a heavy chain and light chain variable domain comprising the following six
hypervariable region (HVR) sequences:

1) HVR-HI comprising GFTFX;X,X3X4IH (SEQ ID NO:28), wherein X;

isSorT; X,isG,RorS; XzisH, Tor Y; X;is A or T;

(ii) HVR-H2 comprising RISPANGNTNYADSVKG (SEQ ID NO:4);

(iii)  HVR-H3 comprising WIGSRELYIMDY (SEQ ID NO:5);

(iv)  HVR-LI comprising RASQDVSX;AVA (SEQ ID NO:29), wherein X;
isSorT;

(v) HVR-L2 comprising SASX;LYS (SEQ ID NO:30), wherein X is F or
S; and

(vi)  HVR-L3 comprising QQSYX;X>XsX4T (SEQ ID NO:31) or
QOAYX XXX, T (SEQ ID NO:37), wherein X;is P, Ror T; X5 is A, L Sor T; Xz is
L,PorQ; XsisA,H,PorS.
The composition of claim 32, wherein the antibody comprises (a) HVR-H1
comprising the amino acid sequence of SEQ ID NO:1, SEQ ID NO:2 or SEQ ID
NO:3, (b) HVR-H2 comprising the amino acid sequence of SEQ ID NO:4, and (c)
HVR-H3 comprising the amino acid sequence of SEQ ID NO:5.
The composition of claim 33, wherein the antibody further comprises (a) HVR-L1
comprising the amino acid sequence of SEQ ID NO:6 or SEQ ID NO:7; (b) HVR-L2
comprising the amino acid sequence of SEQ ID NO:§ or SEQ ID NO:26; and (c)
HVR-L3 comprising the amino acid sequence of SEQ ID NO:9, SEQ ID NO:10, SEQ
ID NO:11, SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:14, or SEQ ID NO:33.
The composition of claim 32, wherein the antibody comprises (a) HVR-L1
comprising the amino acid sequence of SEQ ID NO:6 or SEQ ID NO:7; (b) HVR-L2
comprising the amino acid sequence of SEQ ID NO:§ or SEQ ID NO:26; and (c)
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HVR-L3 comprising the amino acid sequence of SEQ ID NO:9, SEQ ID NO:10, SEQ
ID NO:11, SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:14, or SEQ ID NO:33.
The composition of claim 32, wherein the antibody comprises:

(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:1;

(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:4;

(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:5;

(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:7;

(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:§; and

(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:10.
The composition of claim 32, wherein the antibody comprises:

(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:1;

(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:4;

(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:5;

(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:7;

(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:§; and

(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:11.
The composition of claim 32, wherein the antibody comprises:

(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:2;

(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:4;

(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:5;

(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:7;

(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:§; and

(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:12.
39. The composition of claim 32, wherein the antibody comprises:
(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:3;
(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:4;
(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:5;
(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:7;
(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:§; and
(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:13.
40. The composition of claim 32, wherein the antibody comprises:

(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:1;
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(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:4;
(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:5;
(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:7;
(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:§; and
(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:14.
The composition of claim 32, wherein the antibody comprises:
(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:3;
(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:4;
(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:5;
(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:7;
(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:§; and
(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:33.
The composition of claim 32, wherein the antibody comprises a VH sequence of SEQ
ID NO:15, SEQ ID NO:27, SEQ ID NO:16, or SEQ ID NO:17.
The composition of claim 32, wherein the antibody comprises a VL sequence of SEQ
ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID
NO:23, or SEQ ID NO:34.
The composition of claim 32, wherein the antibody comprises comprising a VH
sequence of SEQ ID NO:15 and a VL sequence of SEQ ID NO:18.
The composition of claim 32, wherein the antibody comprises comprising a VH
sequence of SEQ ID NO:15 and a VL sequence of SEQ ID NO:19.
The composition of claim 32, wherein the antibody comprises comprising a VH
sequence of SEQ ID NO:27 and a VL sequence of SEQ ID NO:20.
The composition of claim 32, wherein the antibody comprises comprising a VH
sequence of SEQ ID NO:16 and a VL sequence of SEQ ID NO:21.
The composition of claim 32, wherein the antibody comprises comprising a VH
sequence of SEQ ID NO:17 and a VL sequence of SEQ ID NO:22.
The composition of claim 32, wherein the antibody comprises comprising a VH
sequence of SEQ ID NO:27 and a VL sequence of SEQ ID NO:23.
The composition of claim 32, wherein the antibody comprises comprising a VH

sequence of SEQ ID NO:17 and a VL sequence of SEQ ID NO:34.
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A subcutaneous administration device containing the composition of any one of
claims 26-50, for delivering to an individual a flat dose in the range of 200 to 1200 mg
of the antibody.

The device of claim 51, wherein the device is a pre-filled syringe.

The device of claim 51, wherein the device is a 1-mL pre-filled syringe and the
antibody concentration in the pre-filled syringe is 200 mg/mL.

The device of claim 51, wherein the device is a 2.25-mL pre-filled syringe and the
antibody concentration in the pre-filled syringe is 200 mg/mL.

A method of reducing LDL-cholesterol level in a subject, said method comprising
administering to the subject an effective amount of the anti-PCSKO antibody of any
one of claims 1-16 and 25, or the composition of any one of claims 26-50.

A method of treating cholesterol related disorder in a subject, said method comprising
administering to the subject an effective amount of the anti-PCSKO antibody of any
one of claims 1-16 and 25, or the composition of any one of claims 26-50.

A method of treating hypercholesterolemia in a subject, said method comprising
administering to the subject an effective amount of the anti-PCSKO antibody of any
one of claims 1-16 and 25, or the composition of any one of claims 26-50.

The method of any one of claims 55-57, wherein the anti-PCSK9 antibody is
administered subcutaneously at 200 mg, 380 mg, 400 mg, 600 mg, 760 mg, or 800 mg
per dose every 4 weeks, every 6 week, every 8 weeks, every 10 weeks, or every 12
weeks.

The method of claims 58, wherein the anti-PCSK9 antibody is administered
subcutaneously at 200 mg.

The method of claims 58, wherein the anti-PCSK9 antibody is administered
subcutaneously at 380 mg.

The method of claims 58, wherein the anti-PCSK9 antibody is administered
subcutaneously at 400 mg.

The method of claims 58, wherein the anti-PCSK9 antibody is administered
subcutaneously at 600 mg.

The method of claims 58, wherein the anti-PCSK9 antibody is administered

subcutaneously at 760 mg.
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The method of claims 58, wherein the anti-PCSK9 antibody is administered
subcutaneously at 800 mg.

The method of any one of claims 59-64, wherein the anti-PCSK9 antibody is
administered every 4 weeks.

The method of any one of claims 59-64, wherein the anti-PCSK9 antibody is
administered every 6 weeks.

The method of any one of claims 59-64, wherein the anti-PCSK9 antibody is
administered every 8 weeks.

The method of any one of claims 59-64, wherein the anti-PCSK9 antibody is
administered every 10 weeks.

The method of any one of claims 59-64, wherein the anti-PCSK9 antibody is
administered every 12 weeks.

The method of any one of claims 55-69, further comprising administering to the
subject an effective amount of a second medicament, wherein the anti-PCSK9
antibody is the first medicament.

The method of claim 70, wherein the second medicament elevates the level of LDLR.
The method of claim 70, wherein the second medicament reduces the level of LDL-
cholesterol.

The method of claim 70, wherein the second medicament comprises a statin.

The method of claim 73, wherein the statin is selected from the group consisting of
atorvastatin, fluvastatin, lovastatin, mevastatin, pitavastatin, pravastatin, rosuvastatin,
simvastatin, and any combination thereof.

The method of claim 70, wherein the second medicament elevates the level of HDL-
cholesterol.

A method of inhibiting binding of PCSK9 to LDLR in a subject, said method
comprising administering to the subject an effective amount of the anti-PCSK9
antibody of any one of claims 1-16 and 25, or the composition of any one of claims
26-50.

A method of reducing LDL-cholesterol level in a subject, said method comprising
administering to the subject subcutaneously an effective amount of an anti-PCSK9
antibody at 400 mg to 1000 mg per dose every 4 weeks to every 12 weeks or every

month to every 3 months.
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The method of claim 67, wherein the LDL-cholesterol level is reduced by at least 45%
from baseline and maintains at the reduced level for at least one month after last
dosing.

A method of treating cholesterol related disorder in a subject, said method comprising
administering to the subject subcutaneously an effective amount of an anti-PCSK9
antibody at 400 mg to 1000 mg per dose subcutaneously every 4 weeks to every 12
weeks or every month to every 3 months.

A method of treating hypercholesterolemia in a subject, said method comprising
administering to the subject subcutaneously an effective amount of an anti-PCSK9
antibody at 400 mg to 1000 mg per dose every 4 weeks or every 12 weeks or every
month to every 3 months.

An anti-PCSK9 antibody of any one of claims 1-16 and 25, or the composition of any
one of claims 26-50, for reducing LDL-cholesterol level in a subject.

An anti-PCSK9 antibody of any one of claims 1-16 and 25, or the composition of any
one of claims 26-50, for treating a cholesterol related disorder in a subject.

An anti-PCSK9 antibody of any one of claims 1-16 and 25, or the composition of any
one of claims 26-50, for treating hypercholesterolemia in a subject.

An anti-PCSK9 antibody of any one of claims 1-16 and 25, or the composition of any
one of claims 26-50, for inhibiting binding of PCSKO to LDLR in a subject.

A subcutaneous dosage of an anti-PCSK9 antibody for administration of 400 mg to
1000 mg per dose every 4 weeks to every 12 weeks or every month to every 3 months
for reducing LDL-cholesterol level in a subject.

A subcutaneous dosage of an anti-PCSK9 antibody for administration of 400 mg to
1000 mg per dose every 4 weeks to every 12 weeks or every month to every 3 months
for treating a cholesterol related disorder in a subject.

A subcutaneous dosage of an anti-PCSK9 antibody for administration of 400 mg to
1000 mg per dose every 4 weeks to every 12 weeks or every month to every 3 months
for treating hypercholesterolemia in a subject.

Use of an anti-PCSK9 antibody of any one of claims 1-16 and 25, or the composition
of any one of claims 26-50, for reducing LDL-cholesterol level in a subject.

Use of an anti-PCSK9 antibody of any one of claims 1-16 and 25, or the composition

of any one of claims 26-50, for treating a cholesterol related disorder in a subject.

-128-



WO 2013/188855 PCT/US2013/046032

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

Use of an anti-PCSK9 antibody of any one of claims 1-16 and 25, or the composition
of any one of claims 26-50, for treating hypercholesterolemia in a subject.

Use of an anti-PCSK9 antibody of any one of claims 1-16 and 25, or the composition
of any one of claims 26-50, for inhibiting binding of PCSK9 to LDLR 1in a subject.
Use of a subcutaneous dosage of an anti-PCSK9 antibody for administration of 400
mg to 1000 mg per dose every 4 weeks to every 12 weeks or every month to every 3
months for reducing LDL-cholesterol level in a subject.

Use of a subcutaneous dosage of an anti-PCSK9 antibody for administration of 400
mg to 1000 mg per dose every 4 weeks to every 12 weeks or every month to every 3
months for treating a cholesterol related disorder in a subject.

Use of a subcutaneous dosage of an anti-PCSK9 antibody for administration of 400
mg to 1000 mg per dose every 4 weeks to every 12 weeks or every month to every 3
months for treating hypercholesterolemia in a subject.

Use of an anti-PCSK9 antibody of any one of claims 1-16 and 25, or the composition
of any one of claims 26-50, for the manufacture of a medicament for reducing LDL-
cholesterol level in a subject.

Use of an anti-PCSK9 antibody of any one of claims 1-16 and 25, or the composition
of any one of claims 26-50, for the manufacture of a medicament for treating a
cholesterol related disorder in a subject.

Use of an anti-PCSK9 antibody of any one of claims 1-16 and 25, or the composition
of any one of claims 26-50, for the manufacture of a medicament for treating
hypercholesterolemia in a subject.

Use of an anti-PCSK9 antibody of any one of claims 1-16 and 25, or the composition
of any one of claims 26-50, for the manufacture of a medicament for inhibiting
binding of PCSK9 to LDLR in a subject.

Use of a subcutaneous dosage of an anti-PCSK9 antibody for administration of 400
mg to 1000 mg per dose every 4 weeks to every 12 weeks or every month to every 3
months for the manufacture of a medicament for reducing LDL-cholesterol level in a
subject.

Use of a subcutaneous dosage of an anti-PCSK9 antibody for administration of 400

mg to 1000 mg per dose every 4 weeks to every 12 weeks or every month to every 3
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101.

months for the manufacture of a medicament for treating a cholesterol related disorder
in a subject.

Use of a subcutaneous dosage of an anti-PCSK9 antibody for administration of 400
mg to 1000 mg per dose every 4 weeks to every 12 weeks or every month to every 3
months for the manufacture of a medicament for treating hypercholesterolemia in a

subject.
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paragraphs [0008] - [0011]
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LIANG H ET AL: "Proprotein convertase
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THERAPEUTICS, AMERICAN SOCIETY FOR
PHARMACOLOGY AND EXPERIMENTAL
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228-236, XP009166142,
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claims 17-21
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abstract

EVAN A STEIN ET AL: "Effect of a
monoclonal antibody to PCSK9,
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CN 104364266 A W F E ok B 1/7 5

1. —Fh A2 B AE R A2 5 v] AR 45 MR K 5T —PCSKO A&, BT ids T B AN 44 B i) A 45 k) 4 £,
TN EAZX (HVR) JP4

(i) HVR-H1, JIti& HVR-H1 fU7 GFTFX X,X,X,IH(SEQ ID N0:28), M X, & S 5 T X, /&
G,REES Xy /2 H, THEY X, 2 ABKT;

(11) HVR-H2, T i& HVR-H2 44 RISPANGNTNYADSVKG (SEQ IDNO:4) ;

(i11)HVR-H3, frik HVR-H3 U7 WIGSRELYIMDY (SEQ ID NO:5) ;

(iv) HVR-L1, Fi& HVR-L1 £ % RASQDVSX,AVA (SEQ ID N0:29), i X, 2 Sk T ;

(v) HVR-L2, JTik HVR-L2 447 SASX,LYS (SEQ ID NO:30), Hrf X, & F 5 S ;1

(vi)HVR-L3, JJTik HVR-L3 £ QQAYX, X,X.X,T (SEQ ID NO:37), Hrf X, /&P, REL T X, &
AT, SERT X, &L, PkQ X, &2 AHPIKS.

2. BRZLR 1 R itk , Jrpiridyiia s (a) HVR-HL, Jrid HVR-H1 £ 7 2 LR 7

FJSEQ ID NO:1, SEQ ID NO:2 = SEQ ID NO:3, (b) HVR-H2, fifid HVR-H2 13, & 2 3L 2 /7 41) SEQ
ID NO:4, F1 (c)HVR-H3, ik HVR-H3 % & JE#R 41 SEQ ID NO:5.

3. BCRJEER 2 ik ididsk , Pridyufkit— 245 (a) HVR-L1, Jrid HVR-L1 A0 & 23518
J#%1) SEQ ID NO:6 % SEQ ID NO:7 ; (b) HVR-L2, JiTi& HVR-L2 £ 2 JE /£ 41 SEQ 1D NO:8
o SEQ 1D NO:26 ;fil (c)HVR-L3, Frik HVR-L3 1052 3L#R /741 SEQ 1D NO:33.

4. BURIER 1T puik, FriddiiRt (a) HVR-L1, Frid HVR-L1 % 2 L1 /7741 SEQ
ID NO:6 8% SEQ ID NO:7 ; (b) HVR-L2, fri& HVR-L2 fu8r 2 3L 1% ¥ %1 SEQ ID NO:8 ¢ SEQ 1D
NO:26 ;F1 (c)HVR-L3, Frik HVR-L3 0 &2 KM ¥ 41) SEQ ID NO:33.

5. BURIZEK 1 ik ipuds, Hrbpridyuist s -

(1) HVR-H1, fIri& HVR-H1 AL & JE /R 741 SEQ 1D NO:3 ;

(2) HVR-H2, ik HVR-H2 £ 7 2 £ 27 41 SEQ 1D NO:4 ;

(3) HVR-H3, fIri& HVR-H3 AL & JE /R 741 SEQ 1D NO:5 ;

(4)HVR-L1, iR HVR-L1 A8 & L5541 SEQ 1D NO: 7 ;

(5) HVR-L2, iR HVR-L2 £04 % L2541 SEQ 1D NO:8 s #il

(6) HVR-L3, Tk HVR-L3 AL & L1741 SEQ 1D NO: 33,

6. BOFIEER 1 ik mpisk , Fridyiiafls VH 741 SEQ 1D NO:17.

7. BCRVEEKR 1 Pk itk , bl & VL P41 SEQ 1D NO: 34,

8. BURESK 1 Bk ik , FrikPufsfd & VH ¥4 SEQ ID NO:17 Al VL /341 SEQ 1D
NO: 34,

9. BURIZEKR 1 2 8 AE—T TR ik, Hd Prdhidd o w EHiig.

10. BOMZEKR 1 2 8 AR —Tifrk duss , Hr pridyiike NJEAn .

11, BORJEESR 1 2 8 AF—Ii ik (g, Horb kb & APk

12. BORJEEK 1 2 8 AF—Iiprk (M 4ifk , Hrh Iridpiik &1k A Fab, Fab” —SH, Fv, scFv
gt (Fab” ), FrBembiss B .

13. BORIZER 1 2 8 ATk ik, L HER P 1) 2 b5 NILEHESE 7
Gl

14, BOMZER 1 ik it , 08 (1) W2 %74 SEQ ID NO:35 [HEFEALS
RIEMR 51 SEQ 1D NO:36 fkes% , (ii) 4% SEQ 1D NO:35 AU LR 1-450 Y EEAEERICL 5

2
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THEEMRT4) SEQ 1D NO:36 [y4e4% , (iii) £ SEQ ID NO:35 Mz JEiR 1-449 1 EAEFIf
TrEFER T SEQ 1D NO:36 ffesE , 5k (iv) (1) (i1) 8¢ (ii1) "FE—I W R 5%,
H:Fp SEQ ID NO:35 1) P449 #y LK .

15. —Flt -PCSK Fidk, FrikPisA s (a) HVR-H3, fTik HVR-H3 10 & 2 FE M2 ¥ 41) SEQ 1D
NO:5, (b)HVR-L3, Jrif HVR-L3 f & 2 JE R )71 SEQ ID NO:33, F (c) HVR-H2, ik HVR-H2

@I 4 SEQ 1D NO: 4.

16. —FPt -PCSK9 Huih, Pri’k Pt & AL &2 ZEMR)T 41 SEQ 1D NO: 34 (855 n] AR 45
VAR

17. —Mr B IALIR, I % IR IS ACR] £k 1 &8 16 TPk 4t -PCSK9 itk

18. — P34, Prid BUA G SBM EK 17 Frid IR -

19. BORJEESK 18 Frik A, Horp rid #i 4 & Rk gk

20. —FhfE L0 MY, Prad a0 Mo B S BCR) Bk 18 B 19 Bk 24k

21. BURJEER 20 BTk g 40, b pridfE 340 2 IR k% 1

22. BURJEER 20 ik i 400, b pridfa 3240 2 =A% 1

23. — Pl 5Pt —PCSKO PR vk, Frid r vk AEid TRk g Frid Pt —PCSK9 it
R BIRZIR I 25 A T R IR 223K 20 Prad 14 3= 40 il .

24, BURVZESK 23 Pk 51, b — DA 4E RN e rad A 3= 40 B = A= 18 Fir ik 5t —PCSK9
EIIN LS

25. —FPHT -PCSK9 Puid, FriRpuifisiact ik 7 v =42, Prik 7 VA4 Al TR IA %Y
JIr ik 4t ~PCSK9 HUMAR IRIAZ IR K 25 A T B IR UM 2K 20 Prak i1 =4 e, A0 [m i b ik i 32
41 Mo 7= A= 1 Frid pt —PCSK9 Hidk .

26. — M AWM S, Prik 5045 V)5 BUR 23K 1-16 F1 25 AT — T T 38 1K)
Pt —PCSK9 P s F 2y F 244

27. — My &, TR 29 AW ES 150 2 225mg/mL (14T -PCSK9 Hifk , 10 2
30mM R ZH 2R LR 2, 150 &2 170mM FIRE 2R SRS , 0. 01% %2 0. 03% SR ILALEE , JF H.
pH } 5.8 & 6. 2,

28. BURIER 27 ik A &Y, Kb Pk A -5 (51 -PCSK9 Bk sl fa v Beh
200mg/mL, PR G IR LWL 0 20mM, B 20540 RS &R LR £6 4 160mM,
FPTR A & Wb 5 LA SR 20 24 0. 02% , FFH pH 24 6. 0,

29. AMZLR 27 Prid Al &9, Kk aviE T & e,

30. BUMIZK 27-29 AF— TR &4, Hod ek 40 SR FEAE 25°C/NT- 10cP.

31. BUMIEK 27-30 AE— TR A &9, HoA Prid$it —PCSK9 Fuiaf, 5 m] A 45 Ay 45k,
I v AR g M 5 1k B i BLR B AL — AN IS A DS A BN m AR X
(HVR) J#41 -

(i) HVR-H1, JiTi& HVR-H1 f4 GFTFX X,X,X,IH(SEQ ID N0:28), M X, & S 5 T X, /&
GREES Xy /2 H, THEY X, 2 AL T,

(i1) HVR-H2, Ifi& HVR-H2 % RISPANGNTNYADSVKG (SEQ ID NO:4) ;

(i11)HVR-H3, frik HVR-H3 U7 WIGSRELYIMDY (SEQ ID NO:5) ;

(iv) HVR-L1, ri& HVR-L1 £ % RASQDVSX,AVA (SEQ ID N0:29), i X, £ Sk T ;

3
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(v) HVR-L2, Tk HVR-L2 45,4 SASX,LYS (SEQ ID NO:30), Jrf1 X, & F 8¢ S ;1

(vi)HVR-L3, JTi& HVR-L3 444 QQSYX,X,X.X,T (SEQ ID NO:31) B QQAYX,X,X,X,T (SEQ ID
NO:37), Hrp X, 2P, REET X, 2 A I, SEL T X, /2L, PukQ X, /& A H PaLS,

32. BURELR 27-30 AF— T ik 4L &4, Horp ik 4t —PCSK9 Hiistu & FHBE AR HEnT
AR 4 K5k, BT IR BB R T AR S5 R A LU R SN AR X (HVR) 4]

(i) HVR-H1, BT i& HVR-H1 2.4 GFTFX, X, X,X,IH(SEQ ID NO:28), i X, /& S 5 T :X, /&
G,RERS X, /& H, TR Y X, 2 ABLT;

(11)HVR-H2, T i& HVR-H2 {14 RISPANGNTNYADSVKG (SEQ ID NO:4) ;

(11i)HVR-H3, Fri& HVR-H3 47 WIGSRELYIMDY (SEQ ID NO:5) ;

(iv)HVR-L1, JTi& HVR-L1 444 RASQDVSX,AVA (SEQ ID N0:29), Hirfr X, & Sai T ;

(v) HVR-L2, Tk HVR-L2 45,45 SASX,LYS (SEQ ID NO:30), Jrf1 X, & F 8¢ S ;1

(vi)HVR-L3, JTi& HVR-L3 444 QQSYX,X,X.X,T (SEQ ID NO:31) B QQAYX,X,X,X,T (SEQ ID
NO:37), Hrp X, 2P, REET X, 2 A I, SEL T X, /2L, PukQ:X, /& A H PaLS,

33. BURZEK 32 ik A &Y, LA il it : (a) HVR-HL, Prik HVR-H1 407 2
FEW3 %1 SEQ 1D NO:1, SEQ ID NO:2 5§ SEQ ID NO:3, (b) HVR-H2, JITik HVR-H2 407 5 3L 1%
J¥%1 SEQ ID NO:4, F (c)HVR-H3, fri& HVR-H3 £ & 2 5851 SEQ ID NO:5.

34. WRMZER 33 ik A &), Hrppridyiiait—P A : (a) HVR-LL, Jrid HVR-L1 4
TR ER)T A SEQ 1D NO:6 5% SEQ 1D NO:7 5 (b) HVR-L2, ik HVR-L2 {015 2 2R )7 51 SEQ
ID NO:8 5§ SEQ ID NO:26 ;i (c)HVR-L3, ik HVR-L3 4052 JE /¥4 SEQ ID NO:9, SEQ
ID NO:10, SEQ ID NO:11, SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:14, 5% SEQ ID NO:33.

35. BURZEK 32 ik A &Y, HA Pridyist s : (@) HVR-L1, Prik HVR-L1 4072
FEW 41 SEQ ID NO:6 5{ SEQ ID NO:7 ; (b) HVR-L2, fiTi& HVR-L2 £U7 & KM 41 SEQ 1D
NO:8 B¢ SEQ ID NO:26 ;1 (c)HVR-L3, fri& HVR-L3 £ 22 3L/ )¥ %1 SEQ ID NO:9, SEQ ID
NO:10, SEQ ID NO:11, SEQ ID NO:12, SEQ ID NO:13,SEQ ID NO:14, ¢ SEQ ID NO:33.

36. BUREER 32 FriRkdl &4y, Hb Ay s .

(1) HVR-H1, iR HVR-H1 ({5 = JE/R)7 41 SEQ 1D NO: 1

(2) HVR-H2, JTik HVR-H2 07 2 £ 27 41 SEQ 1D NO:4 ;

(3) HVR-H3, Jrik HVR-H3 07 2 £ 127 41 SEQ 1D NO:5 ;

(4)HVR-L1, fri& HVR-L1 A5 & L/ J7 41 SEQ 1D NO: 7

(5) HVR-L2, ik HVR-L2 G {5 & JE /2741 SEQ 1D NO:8

(6) HVR-L3, Prik HVR-L3 {1 2 L1741 SEQ ID NO:10.

37. BUREER 32 FriRkidl&dy, Hbridpiik e 5 .

(1) HVR-H1, iR HVR-H1 ({5 = JE/RJ7 41 SEQ 1D NO: 1

(2) HVR-H2, Jrik HVR-H2 07 2 £ 127 41 SEQ 1D NO:4 ;

(3) HVR-H3, Jrik HVR-H3 07 2 £ )7 41 SEQ 1D NO:5 ;

(4)HVR-L1, fri& HVR-L1 G5 = JE /R 741 SEQ 1D NO: 7

8
1

(5) HVR-L2, TR HVR-L2 11,7 2 3L /741 SEQ 1D NO:
(6) HVR-L3, Fri& HVR-L3 U & = 3E/L /741 SEQ 1D NO:11.

38. BUMIEDR 32 rid Al &9, Hrb Prid ik -

4



CN 104364266 A W F E ok B 4/7 T

(1) HVR-H1, JJri& HVR-H1 A7 2 L2741 SEQ 1D NO:2
(2) HVR-H2, Jrik HVR-H2 075 2 £ )7 41 SEQ 1D NO:4 ;
(3) HVR-H3, Jrik HVR-H3 07 2 £ )7 41 SEQ 1D NO:5 ;
(4)HVR-L1, fri& HVR-L1 A5 & JE /2741 SEQ 1D NO: 7
(5) HVR-L2, Iti& HVR-L2 G5 & JE /L7 41 SEQ 1D NO:8
(6) HVR-L3, Prik HVR-L3 A1 2 L. )74 SEQ ID NO: 12,
39. MURIEEK 32 Frid Il &4, K pridpris s -
(1) HVR-H1, JJri& HVR-H1 A7 & L 741 SEQ 1D NO:3
(2) HVR-H2, Jrik HVR-H2 £ 7 2 £ )7 41 SEQ 1D NO:4 ;
(3) HVR-H3, Jrik HVR-H3 £ 7 2 £ 127 41 SEQ 1D NO:5 ;
(4)HVR-L1, fri& HVR-L1 A5 & JE /741 SEQ 1D NO: 7
(5) HVR-L2, iR HVR-L2 G & JE/R 741 SEQ 1D NO:8
(6) HVR-L3, Prik HVR-L3 A {5 2 L. )7 41 SEQ ID NO:13.
40. AUFIER 32 Bkl &4, K ik s -
(1) HVR-H1, iR HVR-H1 f {5 = JE/R 741 SEQ 1D NO: 1
(2) HVR-H2, Jrik HVR-H2 f0 7 2 £ 1R )7 41 SEQ 1D NO:4 ;
(3) HVR-H3, Jrik HVR-H3 £ 7 2 £ )7 41 SEQ 1D NO:5 ;
(4)HVR-L1, fri& HVR-L1 A5 & L/ J7 41 SEQ 1D NO: 7
(5) HVR-L2, iR HVR-L2 G & JE/R 741 SEQ 1D NO:8
(6) HVR-L3, Prik HVR-L3 A {5 2 L2741 SEQ ID NO:14.
41, BRIEER 32 Bkl &4, K ik s -
(1) HVR-H1, JJri& HVR-H1 A7 & #2741 SEQ 1D NO:3
(2) HVR-H2, Jrik HVR-H2 £ 75 2 £ 1R )7 41 SEQ 1D NO:4 ;
(3) HVR-H3, Jrik HVR-H3 £ 7 2 £ )7 41 SEQ 1D NO:5 ;
(4)HVR-L1, Jrik HVR-L1 5 2 £ 7 41 SEQ 1D NO:7 ;
(5) HVR-L2, fti& HVR-L2 f, {5 2 SR )1 SEQ ID NO:8 ;4
(6) HVR-L3, Prik HVR-L3 A {5 2 L2741 SEQ ID NO:33.
42, BURIELR 32 ik &4, L ik $ipR e & VH)#51) SEQ 1D NO:15,SEQ 1D
NO:27, SEQ ID NO:16, B SEQ ID NO:17.
43, BURIELSR 32 ik &4, L Ty & VL J¥ 41 SEQ 1D NO:18,SEQ 1D
NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, u SEQ ID NO:34.
44, BRIZER 32 ik &4, b rid i VH 741 SEQ ID NO: 15 1 VL J# 4]
SEQ ID NO:18.
45. MARIZER 32 ik &4, b ridpufi & VH 741 SEQ ID NO: 15 1 VL J74)
SEQ ID NO:19.
46. MK 32 Frid Il &4, Hod fridfufs 5 VH %1 SEQ ID NO:27 A VL J3# %)
SEQ ID NO:20.
47. BURELK 32 Prik A &4 , b pridyuistd & VH 741 SEQ 1D NO:16 A1 VL J¥31
SEQ ID NO:21.,

(@]

»
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48. BURELK 32 Prid Al &4y, Hrb pridyiiat 5 VH 741 SEQ ID NO:17 A1 VL J¥%1
SEQ ID NO:22.

49. BRIZER 32 ikl &4, b ridpufi & VH 741 SEQ ID NO:27 A1 VL J74)
SEQ ID NO:23.

50. ACREEKR 32 Frik A &4, H pridyifa 5 VH ¥4I SEQ ID NO:17 HI VL J¥%1)
SEQ ID NO:34.

51. —Fi iz Fen 23 s, Tk $e & & BUR)EEK 26-50 (- —TUITiR 4l &4, -+ A
PR3EIE 200 2 1200mg i [ N BTk I - Fa s &

52. BUR#EsK 51 Frik (e | EIEPF)?LZ%E%WE}EE%T%%

53. BURJZEK 51 frid s, Jorh ke B 1-mL U 7o i 0 88 0F HLITR P e i
W28 HTAARR & 200mg/mL .

54. BUFIEEK 51 frid e &, Hoh frik3& & 2 2. 25-mL TdE 78 v 0 5 JF BLATIR TiE 72
T SR PRI B A 200mg/mlL

55. — M FRARSZ AR T LDL— JH [ BE/KF- (19 777, i 5 0 A 4 1) JT 3 523 it FH A &%
HRBOREEK 1-16 M1 25 A — T PTIR K HT ~PCSK9 Hidk , BUAUHZEK 26-50 AF— Tk i
HEY)

56. — PRI A2 AR A E ] BEAH SCRRE I 77 v, IR T v RS e I IR S22 it P A R
BN EESK 1-16 M1 25 A — T FTIR K HT ~PCSK9 Hidk , BUAUHIZEK 26-50 A — Tk i
HEY)

57. — BT 3238 rh v PH E W URE (0 798, BT i I 46 ) Bk 3283 it F A 3
AR K 1-16 H1 25 AF— TR (5T —~PCSK9 Hidk , BRARMIZIK 26-50 41— firids () 41
/\%O

58. A | L 3k 55-57 AT — Il it & 1 77 v, I ¥ Bt -PCSK9 $it & DL & 7 &
200mg, 380mg, 400mg, 600mg, 760mg, BY 800mg 4F 4 J& , & 6 i , 45 8 J& , & 10 J& , 8%F 12
JA R N2

59. BUR)HER 58 FTik 751k, i BL 200mg 72 R 45 245 Firid Ht ~PCSK9 Bk

60. BUFIER 58 Bk it J5ik , DL 380mg Ji2 45 245 firid $it ~PCSK9 $i4A .

61. BUFIER 58 Bk it 51k, DL 400mg 2 45 245 firid $it -PCSK9 $i4A .

62. BUFIER 58 Bk it 51k, DL 600mg 2 45 245 firid $it ~PCSK9 $i4A .

63. BUFIER 58 Bk it 51k, DL 760mg 2 45 245 firid $it ~PCSK9 4k .

64. BUFIER 58 Bk it 51k, DL 800mg 7 45 245 firid $it ~PCSK9 $i4A .

65. BUFIEK 59-64 AT —IATR K /7v% , ForraF 4 Jita FH friddit -PCSK9 k.

66. BUFIEK 59-64 AT —IATR K /7%, ForhaF 6 it FH riddit -PCSK9 k.

67. BUFIEK 59-64 AT —IATR K /7v% , ForhaE 8 it FH fridkfit ~PCSK9 $if.

68. AFIZELRK 59-64 AT —I TR 7738 , Horh 4 10 Jait FH i 1 —PCSK9 $itk.

69. AFIZELR 59-64 AT —IHTiR K 738, Horh 4 12 Jait FH it 1 —PCSK9 $itk.

70. BURJEER 55-69 AT —TUHTIR I 51k, BT 75 iEdE— A4 1) T 3 52 3 it FH A &%
N2, Hoh Pyt -PCSK9 B &2 —259.

71. BORIEESR 70 Pk 7732 ,H\EPF)%%:%%%% LDLR F7KF

6
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72. BOREESR 70 Prik ity ik, Forb ik o — 29 B A LDL— I B ) 7o

73. BOMEDR 70 Prid ik, Herb prid o — 25 by ek,

T4 BUREESR 73 Prikify ik, Herp prid iy T 283E Bt BA R 4Ll PlsetleflyT , o
Pty T, AT, SARARYT , DeARAbyT , HffbyT, BRI, creffhyT, SIATAT
o

75. BURIZESR 70 Pridk ity ik, Ferb ik o — 258 = HDL— I [ B2 AR 7o

76. — PPz T PCSK9 2545 LDLR W77, Fid J7 2 AL 1) ik 52 68 2 it FH A 2%
HARIE K 1-16 F1 25 £ — TP IR )t -PCSK9 Hifh , BRI ZEsK 26-50 AF— I ik 1)
HEW.

77, — PR AR 230 LDL— JIH [ B 7K S 1 732, ik J7 VA0 4 DLAE 7 i 400mg 22
1000mg- B 4 J& )45 12 JH 8> H 2I5E 3 AN H ) Prik 52388 B2 T 45 250 20& 14T -PCSK9
Pk

78. BURIESR 67 Frid ik, Hod prik LDL— JH [ B /K 7 IR 28 A 28/ 45 % F 70 I
Ja — RIS 25 2 G YRR AR AR 20— H

79. — PR I 82 A T R ] A DG RE 1R 5 v, BT IR U7 VA L FE DLRE SR & 400mg &
1000mg &F 4 Ji 2245 12 FifEAN H 24 3 AN H m ik 5238058 [ T 45 25 20 1 $T -PCSK9
Pk

80. — M yf ¥ 32 ik 3% v vy ML ] B2 ofi i 1 7 v, BT IR O v B KR DL AR R iR 400mg &2
1000mg 5 4 J& 5l fg 12 55l fg A~ H 245 3 A H nl ik 5208 J T 45 256 & M $1 -PCSK9
ETIN NS

81. UMK 1-16 M 25 A — T ik ({4t ~PCSK9 Hifhk , alBUR]E sk 26-50 4 — T firik
MALEY, TR H LDL- JH b B

82. BUHIELSK 1-16 M 25 AF— T ik (K4t ~PCSK9 Hifhk , nBUH] £k 26-50 4 — T firik
WG, L TI0RT7 3203 b I B A DS AE .

83. BUHIELSK 1-16 M 25 A — T ik (K14t ~PCSK9 Hifhk , slBUH| £k 26-50 4 — T firik
WA G, LTI 5233 s ] B i e o

84. BUH|EK 1-16 M1 25 AF— Uik (K9t ~PCSK9 Hifhk , BBCH]EE Kk 26-50 A — T firik
A4, AT 523804 H PCSK9 454 LDLR.

85. B¢ NI ML -PCSKI Pk, I H T4 4 i 245 12 WA~ H 245 3 4 H DRI
400mg %2 1000mg Jit ] LA B 521035+ LDL— JIH [l 7K -

86. FZ NI4T —PCSK Fidk, HoH T-4F 4 i &4 12 M H 24 34 H UUEHIE
400mg % 1000mg it FH LAYG Y7 52108 v IH [ Pt AH DI ik o

87. B¢ TG ML -PCSK9 Pk, I H T8 4 2% 12 A8 H 245 34 H LU=
400mg %= 1000mg Jit FH LAV 23R 3 A v JIE [l et i i

88. BUFESK 1-16 Fl 25 4T — TG T ik (31 —PCSKO HifA . s AR 2 sk 26-50 4T — I i ik
(AL P T B SZ R LDL— JIH ] 7P 6 FH

89. BUF|ESK 1-16 Fl 25 4T — TG T ik i HT ~PCSK9 HifA . B AR 2 5K 26-50 4T — 5 T ik
VZH-E P T30 52 AR JE ] IEEAH DS i 1) 3%

90. BUFEK 1-16 Fi 25 AF— T PR M HT ~PCSK9 Hifak  siACH) £k 26-50 4F— T ik

7
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WIZHA W 367 2R3 e JIE ] e i 179 FH 3

91. BUFEK 1-16 Fi 25 AF— T PR M HT ~PCSK9 Hifhk  siACH] £k 26-50 4F— Tl T ik
LA T4 5238 o PCSK9 454 LDLR 1) H i

92. £ 4 R4 12 AR H 25 3 AN H LAREFRIE 400mg 42 1000mg it FH 1 5 571 &
(14T —PCSK9 Bk FH T BEAG 3204 H LDL— IF 3] e 71~ 1) FH 3

93. B 4 Fl &tk 12 I ERE H 2458 3 A4 H LUARERH 400mg 4 1000mg it FH 1) Bz T 51 =
(13T ~PCSK9 HL AR 1697 5238 o JIE o] e AH e 16 FH &

94. 5 4 JAZ A 12 AR H 25 3 A H LARERIE 400mg 52 1000mg il H 1 5 R 1) &
(14T ~PCSK9 Pk T4 77 5234w e JIE ] 2 af i 1 FH O

95. BUR)EEsR 1-16 Fll 25 /& — I ik (14T —PCSK9 Hi 44 s AR 2 5Kk 26-50 4F— 15 T ik 1)
AP T3 BARS2 R v LDL— JJH [F /K S 25 90 1 P 32

96. BUFIZEESK 1-16 F1 25 A& — Ik (15t —PCSK9 P sl AU A EE Sk 26-50 A — LUk )
AW TG V6T 2 AR 3 R A DI E 1 2990 1) &

97. BUREEK 1-16 F1 25 4F— T ik () 5T —PCSK9 HLAABAUR]ZE 3K 26-50 4 — T fIT ik 1)
AW T HIIE VST 2R v v JIH ] I 0 25 P 1 FH 3

98. WRIZESRK 1-16 FI 25 AF— T FT ik (K41 ~PCSK9 HiAAn A R B sk 26-50 AT — T ik [
HEW TS 328 2 b PCSK9 454 LDLR 2540 i ik

99. 1 4 A& A 12 AR H 25 3 A H LAREFRIE 400mg %2 1000mg il H 1 5 F 771 &
(13T ~PCSK9 Hi A FH T+l 1 BAR 23R # o LDL— JIH [ B2 /K~ 1 25 9 1 i

100. 4 & 245 12 Jsi&EN H 25 34N H LAREFIE 400mg 52 1000mg Jiti A 1) J 71 &
(14T ~PCSK9 P H -l v 7 523 3 Hh AE ] A S i 1) 25 1 1 FH i

101. HF 4 524 12 RN H 245 34 H LLRERI & 400mg %2 1000mg Jiti A 1) J K 7
[¥3T —PCSK9 PUpA FH T3 v 7 524 2 r e I [ 2 L0LRE 1 245 4 1) FH 34
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L -PCSK9 il , HlIF, FIEHRZ, FERTZE

[0001]  XPAHICE A HiE I AZ X 5| H

[0002]  AHITEZIK 2012 4F 6 H 15 HIZAZ KL E kN FiiE 5 61/660, 605 F1 2013 4 3 1
14 HAEAZ 2 G I #1355 61/786, 280 MIALSEBUR L, Fridk 3 B Ifn i rpviy DAL a8 pA i ick
FIHHAAR L

% BR Sty

[0003]  AKHUE KBt -PCSK9 Btk , uisidilsn, Mmas s, MHATH I,

[0004] K HHTF

[0005] &% [ ¥ A0 B A5 59 14 %5 /kexin Y 9 (Proprotein convertase subtilisin/
kexin type 9) (PCSK9) &M ¥.3)4 A £ [ e A B A S8 11 2= S (R A b3« PCSKO Tl ik 448
IAE L35 P A A )0 235 B R A 1 (LDL) 0K 1) ZK P E JE [ B A P i S BV E T . T
PCSK9 7K~V L& /s B AR H i LDL— 52 44K~F-, 30 2% vy 7K1 1) LDL— JIH [l %, I H- 53
1880 (G SR BN BRI 2 jtE . (Peterson %, ] Lipid Res. 49(7) :1595-9(2008))
W, v B A R TR A ) 2% 4 i B A5 T PCSKO (13 P A1 PCSK9 AEAN[RIVATT 4541 B (1) AH A
L3877 7016 PCSK9 ISP

[0006] AR

[0007] AR5 3T 22 iR 6) PCSKO 444 . PCSK9 5 3k T BRI HI 17697 #1045 , JF
HA R SR AEAE g FH T4 0] 55 PCSKO (R ZIA N/ Bas VEAH JS[1)993 BEAIRAS 16 97 FH2 W)
PpTik. DRI, AR B$E AL PCSK9 AH OG5 v A4 Wl S A il i o

[0008]  7FR:ubsijfs Uy Zrh, $E4t 45 5 PCSKO il dh b BE Bk st o4 F B, Forp Bk i 44
0 AT AR S RSk, BT IR T AR S R e B A b AN A=A DA AN SN IE F B BLR
MR A=A X (HVR) JPA

[0009] (i) HVR-H1, firi& HVR-HI 4,7 GFTEX,X,X.X,IH(SEQ ID N0:28), 3 X, & S 5k T ;X,
JE G RELS X, RHTHLY X, ZAELT;

[0010]  (ii)HVR-H2, ik HVR-H2 47 RISPANGNTNYADSVKG (SEQ ID NO:4) ;

[0011]  (iii)HVR-H3, Jifi& HVR-H3 17 WIGSRELYIMDY (SEQ ID NO:5) ;

[0012]  (iv)HVR-LI, ik HVR-L1 407 RASQDVSX,AVA (SEQ ID N0:29), i X, & SHL T ;
[0013]  (v)HVR-L2, Jiti& HVR-L2 fu 7 SASX,LYS (SEQ ID N0:30),Hrp X, /& F 8¢ S ;4
[0014]  (vi)HVR-L3, Frik HVR-L3 417 QQSYX,X,X,X,T (SEQ ID NO:31) u{ QQAYX,X,X,X,T (SEQ
ID NO:37), Hr X, P, REET X, & A I, SELT ;X, J& L, P Q X, & A H PEES.

[0015]  7F R-uesjfe Jy b, $24t 45 45 PCSK9 alidL b BE Bk st o4 B, Forp B i 44
B0 AT AR G A I, il v] AR 45 R el 7 LR 75 HVR 27

[0016]  (i)HVR-H1, firi& HVR-HI 0,7 GFTEX,X,X.X,IH(SEQ ID N0:28), 3 X, & S 5i T ;X,
E G RELS X, RHTHLY X, ZAELT;

[0017]  (ii)HVR-H2, Jrik HVR-H2 47 RISPANGNTNYADSVKG (SEQ ID NO:4) ;

[0018]  (iii)HVR-H3, Jiti& HVR-H3 17 WIGSRELYIMDY (SEQ ID NO:5) ;

9
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[0019]  (iv)HVR-LI, ik HVR-L1 407 RASQDVSX,AVA (SEQ ID N0:29), i X, & SHL T ;
[0020]  (v)HVR-L2, fri& HVR-L2 U7 SASX,LYS(SEQ ID NO:30), 3 X, & F 5 S ;i
[0021]  (vi)HVR-L3, fTid HVR-L3 3 QQSYX,X,X,X,T (SEQ ID NO:31) m QQAYX,X,X,X,T (SEQ
ID NO:37), Hh X, 2P, RELT X, 2 A I,SELT X, &L, PEiQ:X, A HPHS.

[0022]  FEREULsfE Rk, $E4E A PCSK9 sl F BE bk sk b B, b priddi ik
A0 75 A AR 2 RSk, BTk AT AR 2 R A A A D — AN OIS AN DA AN N ANIE B B
H AR =R X (HVR) 74

[0023] (i) HVR-H1, Fri& HVR-HI £ 7 GFTFX,X,X,X,IX; (SEQ ID NO:45), Hr X, /& Su T ;
Xo 2 G REES Xy 2 H, TELY ;X, /2 A BT X, ;2 HEEN

[0024]  (ii)HVR-H2, Jridk HVR-H2 40,7 RISPANGNTNYADSVKG (SEQ ID NO:4) ;

[0025]  (iii)HVR-H3, ffrik HVR-H3 12 WIGSRELYIMDY (SEQ ID NO:5) ;

[0026]  (iv)HVR-LI, ik HVR-L1 40,7 RASQDVSX,AVA (SEQ ID N0:29), Hrf X, /& SHL T ;
[0027]  (v)HVR-L2, Fri& HVR-L2 U7 SASX,LYS(SEQ ID N0:30), i X, /& F 8¢ S ;1
[0028]  (vi)HVR-L3, ik HVR-L3 417 QQSYX,X,X,X,T (SEQ ID NO:31) u{ QQAYX,X,X,X,T (SEQ
ID NO:37), Hh X, 2P, RELT X, &2 A I, SELT X, &L, PEiQ:X, A HPHES.

[0029]  FEREULsfE 7 Rk, $EI4E 4 PCSK9 sl i B bR akipu ik b B, b prid Pk
A0 AT AR A 3, Pirid v AR 45 R el A 7 LR 75N HVR )

[0030]  (i)HVR-H1, fri& HVR-HI £ 7 GFTFX,X,X,X,IX; (SEQ ID NO:45), Hr X, /& Su T ;
Xy 2 G REES Xy 2 H, TERY ;X, /2 A BT X, ;2 HEEN

[0031]  (ii)HVR-H2, ik HVR-H2 40,7 RISPANGNTNYADSVKG (SEQ ID NO:4) ;

[0032]  (iii)HVR-H3, ffrik HVR-H3 32 WIGSRELYIMDY (SEQ ID NO:5) ;

[0033]  (iv)HVR-LI, ik HVR-L1 40,7 RASQDVSX,AVA (SEQ ID N0:29), Hrf X, /& SHL T ;
[0034]  (v)HVR-L2, fri& HVR-L2 U7 SASX,LYS(SEQ ID N0:30), i X, /& F 5E S ;1
[0035]  (vi)HVR-L3, Frik HVR-L3 417 QQSYX,X,X,X,T (SEQ ID NO:31) u{ QQAYX,X,X,X,T (SEQ
ID NO:37), Hh X, 2P, RELT X, &2 A I, SELT X, &L, PEiQ:X, & A HPHS.

[0036]  FEMEULsfE Rk, $EIEE A PCSK9 sl i BE bk sk b B, b prid Pk
A0 75 AR S RSk, PR AT AR 2 R A A A D — AN SIS AN DA AN N ANIE B3 B
H AR =R X (HVR) 74

[0037] (i) HVR-H1, fri& HVR-HI £ 7 GFTFX,X,X,X,IX; (SEQ ID NO:45), Hr X, /& Su T ;
Xo 2 G REES Xy 2 H, TELY ;X, /2 A BT X, ;2 HEEN

[0038]  (ii)HVR-H2, ik HVR-H2 40,7 RISPANGNTNYADSVKG (SEQ ID NO:4) ;

[0039]  (iii)HVR-H3, ffrik HVR-H3 {12 WIGSRELYIMDY (SEQ ID NO:5) ;

[0040]  (iv)HVR-LI1, fTi& HVR-L1 {15 RASQDVSTAVA (SEQ ID NO:7) ;

[0041]  (v)HVR-L2, ik HVR-L2 4975 SASFLYS (SEQ ID NO:8) £l

[0042]  (vi)HVR-L3, Frik HVR-L3 417 QQSYX, X,X,X,T (SEQ ID NO:31) u{ QQAYX,X,X,X,T (SEQ
ID NO:37), Hh X, 2P, RELT X, 2 A I, SELT X, &L, PEiQ:X, & AHPHS.

[0043]  FEREULsE 7 vk, $EI4s 4 PCSK9 sl F B bR sk b B, b prid P ik
A0 AT AR G A 3, il v AR 45 R el A 7 LR 75N HVR )

[0044]  (i)HVR-H1, Fri& HVR-HI £ 7 GFTFX,X,X,X,IX; (SEQ ID NO:45), Hr X, /& Su T ;
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Xy = G REES Xy B H TELY X, AT X, £HELN;

[0045]  (ii)HVR-H2, iTi& HVR-H2 £1% RISPANGNTNYADSVKG (SEQ ID NO:4) ;

[0046]  (iii)HVR-H3, ik HVR-H3 447 WIGSRELYIMDY (SEQ ID NO:5) ;

[0047]  (iv)HVR-LI, ik HVR-L1 40,7 RASQDVSTAVA(SEQ ID NO:7) ;

[0048]  (v)HVR-L2, ri& HVR-L2 45,77 SASFLYS (SEQ ID NO:8) ;f/

[0049]  (vi)HVR-L3, JIri& HVR-L3 £ 7 QQSYX,X,X,X,T (SEQ ID NO:31) 5% QQAYX, X,X,X,T (SEQ

ID NO:37), Hrp X, JE P, RERT X, J2 A, I, S Bl T sX, /& L, P al Q X, /& A H, P kS,

[o050]  FERLLbsi b, $efbah A PCSKO sl 3L F B piaR s piaR A B, Ho rid bk

7 (a) HVR-HL, Prik HVR-H1 A 2 L% 741 SEQ ID NO:1,SEQ ID NO:2,SEQ ID NO:3,

o, SEQ 1D NO:42, (b) HVR-H2, fyi& HVR-H2 (& & LR 741 SEQ 1D NO:4, A1 (c) HVR-H3, ft

i HVR-H3 £ %5 2 5 R )7 41 SEQ 1D NO:5. fERsesiujfiy £, pridpifkit—2af (a)

HVR-L1, T iR HVR-L1 49 2 2 LM 7 41 SEQ ID NO:6 8% SEQ ID NO:7 ; (b) HVR-L2, firidk HVR-L2
SRIERFFISEQ 1D NO:8EY SEQ ID NO:26 ;1 (c) HVR-L3, Itk HVR-L3 & & 3L 1R 741

SEQ ID N0:9, SEQ ID NO:10,SEQ ID NO:11,SEQ ID NO:12, SEQ ID NO:13,SEQ ID NO: 14,

o}, SEQ ID NO:33.

[0051]  fERLLbsiti &b, $efbah & PCSKO sl It F B piik s pipk A B, Hodbh prd bk

7 (a)HVR-L1, frik HVR-L1 415 2 55/ /741 SEQ ID NO:6 u SEQ ID NO:7 ; (b) HVR-L2, i

W HVR-L2 408 2 3L/ 741 SEQ ID NO:8uk SEQ ID NO:26 ;i1 (¢) HVR-L3, Frid HVR-L3 405 4

R P41 of SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:11,SEQ ID NO:12, SEQ ID NO:13, SEQ

ID NO:14, B SEQ ID NO:33. 7EHELesTifiy %, Pridpuikdt—2a 7 (a) HVR-HL, irid

HVR-HI 02 % 5% % %1 SEQ ID NO:1,SEQ ID NO:2,SEQ ID NO:3, #f SEQ ID NO:42, (b)

HVR-H2, frik HVR-H2 £, % 2 L FR 41 SEQ ID NO:4, il (¢) HVR-H3, filri& HVR-H3 0 & & HL R

%1 SEQ ID NO:5.

[0052]  fE—ANSEiir &, $efbah & PCSKO sl 3L F B piiR s pipk A B, Hodh rd bk

(TR

[0053]  (1)HVR-H1, flrid HVR-H1 £ &% 3L/ 341 SEQ 1D NO:1 ;

[0054]  (2)HVR-H2, firik HVR-H2 £ 24 JLP% )7 %1 SEQ 1D NO:4 ;

[0055]  (3)HVR-H3, flrid HVR-H3 {0 &% 3L/ /341 SEQ 1D NO:5 ;

[0056]  (4)HVR-L1, flrid HVR-L1 f &% 3L/ 741 SEQ 1D NO:6 ;

[0057]  (5)HVR-L2, fri& HVR-L2 £ & & JLR ¥ %1 SEQ ID NO:26 ;fl

[0058]  (6)HVR-L3, flrid HVR-L3 & & JEMR 751 SEQ 1D NO:9.

[0059]  FE—ANSEii &, $efbah A PCSKO sl 3L F B piaR s piak A B, o prd bk

(R

[0060]  (1)HVR-H1, flrid HVR-H1 £ &% 3L/ 341 SEQ 1D NO:1 ;

[0061]  (2)HVR-H2, flrid HVR-H2 {0 &% JL /R /741 SEQ 1D NO:4 ;

[0062]  (3)HVR-H3, fri& HVR-H3 £ 24 JLP% 71 SEQ 1D NO:5 ;

[0063]  (4)HVR-L1, flrid HVR-L1 &% 3L/ 741 SEQ 1D NO:7 ;

[0064]  (5)HVR-L2, ik HVR-L2 {U &2 3L MR ¥ 41 SEQ 1D NO:8 ; Al

[0065]  (6)HVR-L3, fIri& HVR-L3 £ & & LR )F %1 SEQ ID NO:9.

11



N 104364266 A i MR P 4/82 T

loo66]  FE—ANSi T, $efbal A PCSKO sl It F B piiA s piak F B, Hod prid bk
(TR

[0067]  (1)HVR-HI, JTi& HVR-HI 402 2 5% %1 SEQ ID NO: 1 ;

[0068]  (2)HVR-H2, frik HVR-H2 fu 72 LR 741 SEQ 1D NO:4 ;

[0069]  (3)HVR-H3, frik HVR-H3 £ 24 3L %71 SEQ ID NO:5 ;

[0070]  (4)HVR-L1, firid HVR-L1 &% 3L/ 741 SEQ 1D NO:7 ;

[0071]  (5)HVR-L2, Tk HVR-L2 403 2 L% /741 SEQ ID NO:8 ;A

[0072]  (6) HVR-L3, Tk HVR-L3 fu, & & 5L/ %1 SEQ ID NO: 10.

[0073] 7B —NSEitiy &b, PRt A PCSK9 s A BUR Pk s ik A By, Hodh pridi it
(N T

[0074]1  (1)HVR-H1, firid HVR-H1 &% 3L/ 341 SEQ 1D NO:1 ;

[0075]  (2)HVR-H2, Tk HVR-H2 102 2 L% )F 41 SEQ 1D NO:4 ;

[0076]  (3)HVR-H3, Tk HVR-H3 &2 KM FE 1) SEQ 1D NO:5 ;

[0077]  (4)HVR-L1, frik HVR-L1 {2 L/ 741 SEQ 1D NO: 7 ;

[0078]  (5)HVR-L2, frik HVR-L2 fU &4 JLP% /71 SEQ ID NO:8 ;fl

[0079]  (6)HVR-L3, iTik HVR-L3 {52 LM 751 SEQ ID NO: 11,

[0080]  7E—/NSZjtiy Zrh, PRt A PCSK9 s A BUR Pk s ik A By, Hodh pridi it
(N T

[0081]1  (1)HVR-H1, firid HVR-H1 £ &% 3L/ 741 SEQ 1D NO:2 ;

[0082]  (2)HVR-H2, firik HVR-H2 £ 24 JLP% %1 SEQ 1D NO:4 ;

[0083]  (3)HVR-H3, flrid HVR-H3 {1 &% JLMR /741 SEQ 1D NO:5 ;

[0084]  (4)HVR-L1, JTik HVR-L1 0 & 2 5% 41 SEQ ID NO:7 ;

[0085]  (5)HVR-L2, filrik HVR-1.2 10 & 2 JE R+ 41) SEQ 1D NO:8 i fl

[0086]  (6)HVR-L3, frik HVR-L3 fu &2 LR SEQ 1D NO: 12,

[0087]  7ES—ANSEitiy &b, PRt PCSK9 s A BUR Pk s ik A By, Hodh pridi it
(N TN

[0088]  (1)HVR-H1, frik HVR-HI U &2 JLP% /71 SEQ ID NO:42 ;

[0089]  (2)HVR-H2, flrid HVR-H2 {1 &% JL /R /741 SEQ 1D NO:4 ;

[0090]  (3)HVR-H3, flrid HVR-H3 {1 &% JL /R 741 SEQ 1D NO:5 ;

[0091]  (4)HVR-L1, fri& HVR-L1 A0 28 JEP% % %1 SEQ 1D NO:7 ;

[0092]  (5)HVR-L2, ik HVR-L2 {U &2 3L MR ¥ 41 SEQ 1D NO:8 ; Al

[0093]  (6) HVR-L3, Tk HVR-L3 10, & 2 L% /741 SEQ ID NO: 12,

[0094]  FEY)— ST R, PSS PCSKO s A B BLARER PR A B, R rik it
(N TN

[0095]  (1)HVR-H1, firi& HVR-HI £ 28 JEP% % %1 SEQ 1D NO:3 ;

[0096]  (2) HVR-H2, flrid HVR-H2 £ &% JL /R /741 SEQ 1D NO:4 ;

[0097]  (3)HVR-H3, fri& HVR-H3 £ 2 JL %741 SEQ 1D NO:5 ;

[0098]  (4)HVR-L1, flrid HVR-L1 &% 3L/ 741 SEQ 1D NO:7 ;

[0099]  (5)HVR-L2, ik HVR-L2 {U &2 3L MR ¥ 41 SEQ 1D NO:8 ; Al
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[0100]  (6) HVR-L3, Tk HVR-L3 10,2 2 L% /7 %1 SEQ ID NO:13.

01011 e —/NSZitiy b, $eft4h & PCSK9 s A BUr Pk s ik A By, Hodh prid it
(N T

[0102]  (1)HVR-H1, firid HVR-H1 f0 &% 3L/ 741 SEQ 1D NO:3 ;

[0103]  (2)HVR-H2, flrid HVR-H2 {1 & FL /R /741 SEQ 1D NO:4 ;

[0104]  (3)HVR-H3, JTik HVR-H3 102 2 KL% 7 41 SEQ 1D NO:5 ;

[0105]  (4)HVR-L1, flrid HVR-L1 &% 3L/ 741 SEQ 1D NO:7 ;

[0106]  (5)HVR-L2, Tk HVR-L2 0% 2 L% /7 41 SEQ ID NO:8 ;A

[0107]  (6)HVR-L3, iTik HVR-L3 &2 LM 751 SEQ ID NO:33,

[0108]  7E—/NSjti &b, $et4h& PCSK9 s A BUR Pk s ik A By, Hodh prdi it
(N T

[0109]1  (1)HVR-H1, firid HVR-H1 £ &% 3L/ 741 SEQ 1D NO:1 ;

[0110]  (2)HVR-H2, flrid HVR-H2 {0 &% JE /R /741 SEQ 1D NO:4 ;

[0111]1  (3)HVR-H3, firid HVR-H3 f &% FL MR /741 SEQ 1D NO:5 ;

[0112]  (4)HVR-L1, JTik HVR-L1 0 & 2 5% 41 SEQ ID NO:7 ;

[0113]  (5)HVR-L2, ik HVR-L2 {52 3L MR ¥ 41 SEQ 1D NO:8 ; Al

[0114]  (6) HVR-L3, Tk HVR-L3 102 2 L% 741 SEQ ID NO: 14.

[0115]  fEEsbsjfijy 22 rh | 34454 PCSKO ul A Br (I Bk sl dk A By, Horp ek
Foikt 2 () VH IF 51, Bk VH JE3 5 % L% 5 %1 SEQ ID NO:15,SEQ ID NO:16, SEQ ID
NO:17,SEQ ID NO:27, 8¢ SEQ ID NO:43 HA % /> 95% @41 [A—1 88 (b) VL [ 41, frid
VL 4 55 L/ £ 41 SEQ 1D NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID
NO:22, SEQ ID NO:23,SEQ ID NO:34, 8% SEQ ID NO:44 HA F /> 95% %51 [F—1.

lo116]  FERLLbsti &b, $2fbah & PCSKO sl It Fr B piiR s piik A B, Hodh prd bk
£ VHJF41) SEQ 1D NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID N0:27, B¢ SEQ ID NO:43,
(eSS Ty Zerh | priR Pkt — 404 VL /%1 SEQ ID NO:18,SEQ ID NO:19, SEQ ID
NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23,SEQ ID NO:34, ¢ SEQ ID NO:44.
[0117]  FE—/NSCii &, $Rfb4h 4 PCSK9 st B B i bak ek ok i By, b iridk e
A2 VI 341 SEQ 1D NO:15 Fil VL J¥%1) SEQ ID NO:18. 7E%—ANSLiti i &b, #R4tshia
PCSK9 s It Be ksl yish i B, b il Hiia s VH /5741 SEQ 1D NO:27 A VL J74)
SEQ ID NO:44. {5 — A, 14t454 PCSK9 st v Bk elidiosk v Be, Horp
Fri&yiAARf 4 VH 3741 SEQ 1D NO:15 Fil VL J341 SEQ 1D NO:19. 7E%—AsLhir &, $#
25 PCSK9 B v B ipn Rk slihi s v Be, Ferp ik Hiiad & VH ¥ %1 SEQ ID NO:27 FVL
J¥%1 SEQ ID NO:19. {553 —ANSEhtiJr &, $efih4h& PCSK9 s v B fiik slhifs v B,
Horb ek B4 £ VH 51 SEQ ID NO:27 F1 VL JF 41 SEQ ID NO:20. 785 —/Nseii g %,
PRt & PCSK9 s\ B b fuak slipidi v B, Horb ik bt VH )¢ %1 SEQ ID NO:16
FIVL P41 SEQ ID NO:21, fE0— ANty S, $e4it4s & PCSK9 sl v B bk sl i4
FrB, e T4 VH E S SEQ 1D NO:43 1 VL /541 SEQ 1D NO:21. 755 —A5Liit
JrEY, kg4 PCSK9 sl v Beipiianidn il v By, Hh i yida 45 VH ¥ 1 SEQ 1D
NO:17 F1 VL J741 SEQ 1D NO:22, {E5—ANSEiir gt , $e4kgs & PCSK9 s dl i B ik
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s B, Hrh FTid iR VH 241 SEQ 1D NO:27 il VL /5241 SEQ 1D NO:23. 7E5—
AT, ARG PCSK9 sl i Be i duAkslipidk v By, Hrb ik st Vi 751
SEQ ID NO:17 #1VL %1 SEQ ID NO:34.

lo118]  fERLLbsiti &b, $2ibah & PCSKO sl It A B piiR sl iik i B, Hob rd ok
4+ PCSK9 Il BRI IR A o AEFELESIZTti T 22, $efih4h& PCSK9 B v B f ARk b fA
FrB, Hprdiiasi &5 N PCSK9 2L 1% /7741 SEQ 1D NO:24 (251K 376 21 379 1)
PCSK9 Jr Bx NI ERAL o ARSIt 7 S, MRIEA R WA DI RERT / BRES A R AT B 45
N PCSK9 [{5% ik D238, 7EFLESIZfli 7 22, ARIEA K W HIPTAR I DI REA / Bl e A A dh
N PCSK9 %I A239, 7EFELESITti Ty 2, ARIEA K W KIPTAR I DI REA / Bl e e A dh
A PCSK9 [{J5%JE D238 I A239, FEFELESIi T %, MRIEA K I HUARM DIRe R / 5iai iy
FA7ELHE N PCSK9 [1F5R 2 E366., 7EHELesjiy Zrh, MdmAk BRI Dhae i / s gty
FAALHE N PCSKO (P54 D367, fEFELEsti /7 Zrh , MRIEAS K PRI DI RE R / Bt
FALALHE N PCSK 5%k E366 Fl1 D367, 7EFL8sti T 2, ARIEA & B HTAAR i Dy g Fl
/ BREH AT AAE N PCSK9 [R5 AL H391 o FEIELESI T 2 mh , AR AR W B HTAAR 1) Dy ge
/ B AR AT G N PCSK9 5% L E366, D367 A H391. HHE ) —NSEiti 5 %, WA KW
PRI ThEE RN / ol g /R A 45 N PCSK9 FOFRFE A239 FI H391. AERELLsjfi 7%, AR
PEAR B PRI D ReA / Bl F R A7 035 N PCSK9 5%k A239, A341, E366, D367 #1 H391
R — AR AN o AEFELES 7 T, AREA R WU I DI REAT / &S fy A7 Al F5 i i
A PCSK9 [1) A239, A341, E366, D367 FH H391 kI H 1) — DR E AN {EHELesE T b, R
WA R PRI DI RER / BRI R A5 (1) 20 —ANE A i R194 A1 E195 2H B[ 4111
BRI, (11) B/b—ANE A i D238 A A239 4l 4l ikt , (i11) 2/b—ANE [ B A341 Fi
Q342 A A R EES , A (iv) &/b—ANi% [ i A\ PCSK9 1) E366, D367, 1369, S376, T377,
€378, F379, S381 A1 H391 A I ik s . AEFHELESti T ZErh , Pk TRl / sRghity L AL
R R e e ) R NS g N 11 B A e A AN e DA R o N i D ety
A=A ECA S - A PCSK9 1 R194, E195, D238, A239, A341, Q342, E366, D367, 1369
, $376, T377, C378, F379, S381 F1 H391,

[0119]  FEFELESE T %, Pt PCSK Hidd e H v PR 7E3EL8sti T %, $it PCSK9 $i
M NTEAGIR o E SRS )y %2, 1 PCSK9 Hiik e APk, 76 sesizifi )y &rh, 2 /b—3k
53 BIHT PCSK9 HiAA FIHELL 7712 NS HESL P A, fE— ALt i, biie it BB R &
TPk /B :Fab, Fab’ =SH, Fv, scFv 8¢ (Fab’ ), FEX.

[0120]  fE— 5, 2454w 15 LI 3T PCSKO FiAA AT —ANHIRZ IR » 76— AN Sty &7k, 4%
B IR IR Bk . A2 NSt T S, BUA R KRB Bk, fE—ASEtir &, it
TR BAR R A A AR ST S TE E MR AR . AR D AN ST & e
FAMEM IS o 78— ANt TT S, 16 E A ME AL I o A8 NS T =, SR
il Pt PCSK9 HLAA ) 51, b Prid 7 v B 6 AR 18 TR A G b T R LAk AL R 1K) 4 F T 8%
TR TE FAM, DLy B FTIR G UAR « ARSI TT S, Pridk U7 kb B0 45 A = 40 o [ i
Pt PCSK9 Hifhk . 7 FHELE STl )7 28, J A0 B AT IR AT A Bt PCSK9 $iiAR I &4, 1
— AN T, BTIR AL S AL 2 AR

(01211 FE—AJ70 , AR & —Fa &, ik 29 a9 54 100 24

14



N 104364266 A i MR P 7/82 T

225mg/mL [F14T ~PCSK9 Hifk , £ 180 A2 220mM [Pk Z IRIE IR £h , £ 0. 01% 245 0. 03%
MR ILALEE , Jf H pH 7EZ) 5.2 47 6. 2. {EFLEStT %, AaY) T HI$T -PCSK9 ik
BhUAR BN 150mg/mL, 4090 RS 2 IR S FIIR £ o0 20 200mM, FHAL &P g 2 LAY
fig 20 N1 0.02% , JfH pH N2y 5.5, FERLLSfi v, iR GWIE T K N2, 1
FAS T R, TR G WIRIRTREAE 25°C/NT2 10P. 1 DLKE ARSI, 0 0 R AR SC A
B AT T -PCSK9 PLARRLHI A b 2540

[0122]  fE—ANT5 i, ARSCH AL A S D, ik YA S5 L 150 =2
225mg/mL FRIHT —PCSK9 Hifk , 2510 B4y 30mM IZHE IR LR EL , £ 150 &4y 170mM RS &
IR OIREE , 290.01% 5229 0.03% MR ILALEE , JF H pH W2y 5.8 24 6. 2. fEHLESLtETT
i, AAEYhHT -PCSK9 Prikekbifk i B2y 200mg/mL, HEWH A Z IR LR E N
2y 20mM, 5P RS SR LR N2 160mM, FIZH-S9rh i 28 1L ALEE 20 £ 0. 02% , Jf
H pH %y 6. 0. fEHLesi Ty b, IR EWIE T N a 2. (ERLesjiir &b, ik
HEPIWREELE 25°C/N T4 10cP, n] LK AR A0 1) BAS S R AT Bt —PCSK9 it
PRRCHI A TR 459 -

[0123]  AE—ANJ7IH, ASCH3R AR e — B T 4 258, ik 3 E 5 1 5t ~PCSK9 FifAkuk
A E A SRR PP -PCSKO LRI AW o AEREL8S0t 7 2, PTid e i AT ) /M A i ik
2 200 B4 1200mg Yl A FIPUA I T30 & (Flat dose) » FERSESIZIf ) ZErh , Frid s e
TR A g (B, 0. 5-mL, 1-mL, 1. 25-mL, 1. 5-mL, 1. 75-mL, 2-mL, 2. 25-mL, 8% 2. 5-mL
VRS ) o FEREEES T R rh, TR e 1-mL A A0 VR 28 O H YU Ao vE S 2SR AR
JEAZ) 200mg/mL. AERELESTT ZE T, PR s & 1. 5-mlL TR 70 v S 4 HL T e v i
T PUARRE N ) 200mg/mL . FESELESI T, PR e B 2-mL FUH R S A I HL
TS AR PR S 22 200mg/mLo {EHELESE 7 S, PR 2. 25-mL THAE 78 v 4
I HL I TS v S 2 AR B A 2 200mg/mL . AE R 2ESil )y &b, Frid s e o2 2. 5-ml
TR 787 S48 JF H UE 7873 48 h ARk & 24 200mg/mL

[0124]  fE—J7 1T, AR AP Mo 452 iR P40 PCSK9 5 LDL- 5244 (LDLR) 45 & (07732,
JIT I 75 15 B4 1) B o 52 AR 3 it FH A7 R0 R AR SO I AT AT Bt PCSK9 itk 25— 7,
AR5 T B AR B2 A (1) JE [T 2 7~ P 7 3% s T3 5 6 1) B ok 52 X3 it FH A 30 () AR
SCHTR AT 4T PCSKO Hifh. A2 —ANSii g 4 b, H [l 2 LDL— JJH [ . 78 55— J7 i,
A B B AR 32 3 1 LDL— L[] [ 7K~ 149 073255 3R 7 V2 A0 456 1) ok 524 3 it FH A7 R%
AR SCHTIR (AT AR 10 PCSKO Bk, 78 L6 sy b, AR WP B B AR 52 AR 3 11 I 3
LDL— JIH [#] B2 7K~ 4 7 2% Brodk 7 4 A 4 1) Pt 3k 52 48 3 it FH A7 2880 8 ) AR STk (AT — Fh it
PCSK9 Fifh. & —J7 i, AR R yy 52385 195 T = ) LDL— JIH [ Bz 7K~ AH 2< 1R
S (1) 545 B3 O VA6 ) J 3 52 4K 3 it FH A 28 IR AR S i (AT — it PCSK9 Hid4
(01251 fE—J7tfnH, AR B S v6 o MU B A B8 1) 7925 TOUSH P L ] I A D 95 )
T PR R B Al 1 5 R AR PR A SR I S RN TTE” R o AE SRR ST FE b, IH [ A
I A IEL [ W L AE (hypercholesterolemia) o £EFEEESIE T &, AN W S G 97 =
JOE ] 2 A0S 1) 7925, P 3 T v B 1) B B2 4 3 it FH AT 00t (1) AR ST IR IR —Fit PCSK9
Puik. FERLLSE Ty e, AR IHY KT A / B3G T sk 1Y (atherosclerosis)
A/ BTG () T 16 AEHELE ST 7 G, AR B0 S BRI AN A rb 52 1) L7 <44
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R DRSS PR 7325 Bk J7 V25 A0 455 1) B a8 A A it FH A 30 B AR SC T ik A — bt PCSK9 B
[0126]  fE—J7 I, A BB vy v LA ik v B 0 ) s B AR PCSKO 3 14 11 4 503 Ik
5% AN B FRBTT PR ART 0I5 BB AE PRI 7 V2% o A1 B8 S g 5 vh, W AR kA AtV T 289697 56
THUIST R 0 89 it T DA AR SC P IR AT — Bl it PCSKO Hifkkifnyr. fEREsesiir %
o, AT A2 28 T B 1 JE ] A e e 4 v K LDLR 22 34 P2 995 B3 R B, ] LLASE FH A SC AT ik 1)
fE—FhHT PCSK9 HiAAKiGIT .

[0127]  FEARSCHHR M TIE R SRSt T b, A, RN, BN, BRE=A
H, QLﬁi%ﬂ§§>200mg,220mg,380mg,400mg,600mg,760mg,800mg,1000mg,1140mg,*ﬁ 1200mg
Fe N5 2 ikt -PCSK9 Hidhk . FEA SO IR i 77k B LSt Ty s, Bk LUREFR
200mg,220mg,380mg,400mg,600mg,760mg,800mg,1000mg,1140mg, EE 1200mg Bzﬂ<g%jﬁﬁﬁl_
BT -PCSK9 Hifhk. (e Ch ik 77k 3L sy &b, 4~ H DLREF & 200mg, 220mg,
380mg, 400mg, 600mg, 760mg, 800mg, 1000mg, 1140mg, BY 1200mg % K %5 24 it ik 1 ~PCSK9 $it
Mo AEARSCRRGIA I 71 SR LSt Uy 22 b, BEPIAS H ABERIE 200mg, 220mg, 380mg, 400
mg, 600mg, 760mg, 800mg, 1000mg, 1140mg, B 1200mg F7 N 4524 k4t -PCSK9 Hifk. fEAL
IR () 7R B S e S T S, B =N H LARES & 200mg, 220mg, 380mg, 400mg, 600mg, 7
60mg, 800mg, 1000mg, 1140mg, BY 1200mg % F 4524 ik $it —PCSK9 Hifk.

[0128]  FEASCHH R W 7 LR LSt 7 b, R, RS, RERIAS H O, BlRE
=/~ H LA 5 & 200-1200mg, 200-1000mg, 200-800mg, 200-600mg, 200-400mg, 400-1200
mg, 400-1000mg, 400-800mg, 400-600mg, 600-1200mg, 600-1000mg, 600-800mg, 800-1200m
g, 800-1000mg, 800-900mg, 750-850mg, 750-800mg, 775-825mg, 350-450mg, 375-425mg, &Y,
375-400mg Bz T 25 25 ik 4t ~PCSK9 HiAk o FEASCrh IR I T B HELe St 7 ey, &P )]
PLEE5H 200-1200mg, 200-1000mg, 200-800mg, 200-600mg, 200-400mg, 400-1200mg, 400-10
00mg, 400-800mg, 400-600mg, 600—1200mg, 600—1000mg, 600-800mg, 800-1200mg, 800—1000m
g, 800-900mg, 750-850mg, 750-800mg, 775-825mg, 350-450mg, 375-425mg, BY 375-400mg %
N FTIA YL -PCSK9 Bk, fEASCrh IR T A R LSt T b, RS LLREF &
200-1200mg, 200-1000mg, 200-800mg, 200-600mg, 200-400mg, 400-1200mg, 400-1000mg, 400
-800mg, 400-600mg, 600—-1200mg, 600—1000mg, 600-800mg, 800-1200mg, 800—1000mg, 800-90
Omg, 750-850mg, 750-800mg, 775-825mg, 350-450mg, 375-425mg, BY 375-400mg K7 T %45 24 it
BB -PCSKI Btk o FEASCHPHEIA I T ) FEEe St 77 28, Fpe S H LURESR 2 200-1200m
g, 200-1000mg, 200-800mg, 200-600mg, 200-400mg, 400—1200mg, 400-1000mg, 400-800mg, 40
0-600mg, 600-1200mg, 600-1000mg, 600-800mg, 800-1200mg, 800—1000mg, 800-900mg, 7508
50mg, 750-800mg, 775-825mg, 350—-450mg, 375-425mg, BY 375-400mg 7 T %45 24 it ik $i ~PCSK9
Puik . FEARSCHRR I TR RSt 7 2, 8= H LLAEF] & 200-1200mg, 200-1000
mg, 200-800mg, 200-600mg, 200-400mg, 400-1200mg, 400-1000mg, 400-800mg, 400-600mg, 60
0-1200mg, 600-1000mg, 600-800mg, 800—1200mg, 800-1000mg, 800-900mg, 750-850mg, 750-8
00mg, 775-825mg, 350-450mg, 375-425mg, BY 375-400mg J¥ N 424 ik Hit —PCSK9 Hifk.
[0129]  FEARSCHHNARMTIER LSt T b, R 2 M, fp4 W, RE6 ), KE8 H, &
10 J8 , BifF 12 J8 LU & 200mg, 220mg, 380mg, 400mg, 600mg, 760mg, 800mg, 1000mg, 1140
mg, 5% 1200mg JZ T 45 2 ik Ht —PCSK9 Hifk. (EA SR HIA (K 7 VA S LE S i T %&b, 47
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2 J& LLAE 5 200mg, 220mg, 380mg, 400mg, 600mg, 760mg, 800mg, 1000mg, 1140mg, 5% 1200mg
Fe RN 45 25tk i -PCSK9 Hidk . FEA ST il i 77k M SR e siti T b, Bk 4 J D5
200mg, 220mg, 380mg, 400mg, 600mg, 760mg, 800mg, 1000mg, 1140mg, 1Y 1200mg ¢ 45 245 ik
Pt —PCSK9 Pifh. LEASCH b 17V AL s b, & 6 J8 LAREFTIE 200mg, 220mg,
380mg, 400mg, 600mg, 760mg, 800mg, 1000mg, 1140mg, 1Y 1200mg K7 ~ %5 24§ 1 ik i ~PCSK9 i
o FEARSCR A I VA SR LSt 7 2, B 8 JH LAES & 200mg, 220mg, 380mg, 400mg
, 600mg, 760mg, 800mg, 1000mg, 1140mg, B, 1200mg % T 4524 FiikHi ~PCSK9 Hifk., frA
IR T B LSt 7 b, B 10 J& LA%EF & 200mg, 220mg, 380mg, 400mg, 600mg, 760mg
, 800mg, 1000mg, 1140mg, Y 1200mg K7 T 2525 ik Ht —PCSK9 Pifk. FEA IR 7
SRSy 2 AF 12 JH LAAREFIE: 200mg, 220mg, 380mg, 400mg, 600mg, 760mg, 800mg, 1000
mg, 1140mg, 5% 1200mg K7 45 24 ik i ~PCSK9 Hifh.,
[0130]  FEASCHRHIRI LRSSt 7 rh, ®E2 8, &4 1, &6, &8, & 10
J, 8RR 12 )5 LAAE R 200-1200mg, 200-1000mg, 200-800mg, 200-600mg, 200-400mg, 400~
1200mg, 400-1000mg, 400-800mg, 400-600mg, 600-1200mg, 600-1000mg, 600-800mg, 800120
Omg, 800-1000mg, 800-900mg, 750-850mg, 750-800mg, 775-825mg, 350-450mg, 375-425mg, 1%
375-400mg J 25 2 ik 1 —PCSKO HiAk o AEASCHHlaR (1) 7715 (L S0t 77 %, &5 2 14
DLAE7) & 200-1200mg, 200-1000mg, 200-800mg, 200-600mg, 200-400mg, 400-1200mg, 400-10
00mg, 400-800mg, 400-600mg, 600-1200mg, 600-1000mg, 600-800mg, 800-1200mg, 800-1000m
g, 800-900mg, 750-850mg, 750-800mg, 775-825mg, 350-450mg, 375-425mg, B, 375-400mg S
N2 TR P -PCSK9 Pk, FEAR SCH R 1 5 vk R L st 7 E b, B 4 F DLRER =
200-1200mg, 200-1000mg, 200-800mg, 200-600mg, 200-400mg, 400-1200mg, 400-1000mg, 400
-800mg, 400-600mg, 600—-1200mg, 600-1000mg, 600-800mg, 800-1200mg, 800-1000mg, 800-90
Omg, 750-850mg, 750-800mg, 775-825mg, 350-450mg, 375-425mg, BY 375-400mg iz T 45 24 it
BHT -PCSK9 Ptk FEARSCPHAM TR LSt 7 %, &F 6 J& LUAREFR] & 200-1200mg
, 200-1000mg, 200-800mg, 200-600mg, 200-400mg, 400-1200mg, 400-1000mg, 400-800mg, 400
-600mg, 600-1200mg, 600-1000mg, 600-800mg, 800-1200mg, 800-1000mg, 800-900mg, 750-85
Omg, 750-800mg, 775-825mg, 350-450mg, 375-425mg, BY 375-400mg K7 K %4524 it ik it ~PCSK9
iAo AT R BTV RS T 2, B 8 i LAREF & 200-1200mg, 200-1000mg,
200-800mg, 200-600mg, 200-400mg, 400-1200mg, 400-1000mg, 400-800mg, 400-600mg, 600-1
200mg, 600-1000mg, 600-800mg, 800—-1200mg, 800-1000mg, 800-900mg, 750-850mg, 750-800m
g, 775-825mg, 350-450mg, 375-425mg, B 375-400mg J N5 25 FTik$t —~PCSK9 Fifk. {fEA
HRAIR (1) 7R I R St T 2, B 10 J8 LABEF & 200-1200mg, 200-1000mg, 200-800mg,
200-600mg, 200-400mg, 400-1200mg, 400-1000mg, 400-800mg, 400-600mg, 600—-1200mg, 600~
1000mg, 600-800mg, 800-1200mg, 800-1000mg, 800-900mg, 750-850mg, 750-800mg, 775-825m
g, 350-450mg, 375-425mg, 1Y, 375-400mg fz 4525 ikt ~PCSKO itk 7EA ik Jy
RSt Zrh B 12 A AR & 200-1200mg, 200-1000mg, 200-800mg, 200-600mg,
200-400mg, 400-1200mg, 400-1000mg, 400-800mg, 400-600mg, 600-1200mg, 600-1000mg, 600
-800mg, 800-1200mg, 800-1000mg, 800-900mg, 750-850mg, 750-800mg, 775-825mg, 350-450m
g, 375-425mg, 1% 375-400mg fZ T 25 2 T ik$t ~PCSK9 Hifk.
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[0131]  FEARSCHEIA I /7 M st 77 &b, & 8 J LLREFI & 600mg f7 45 25 i id
Pt -PCSK9 Hith o LEA SO R 0 7 vk M S se szl g % b, 4 8 J8 LAAEF) & 800mg Ji R 45
ZiFTIADT ~PCSKO Hifhk . FEA SR 7 v i S sty b, 4 10 F8 LLAEFIE 800mg
B R4 2Tkt —PCSK9 Bk e FEASC R HEIR (1) 7 S Le st 77 ZE b, B 12 J8 DAREF
800mg JZ N5 25 Prik Bt —PCSK9 Hitk. FEARSCH IR L SE LS 77 b, & 8 J& LA
RS 760mg 7 T 45 2 ikt —PCSK9 Hidk . FEASCH iR 1) 7 ik SR Ee sty £,
10 Ji LABEF & 760mg ¢ N 25 25 frik 1 ~PCSK9 HiAk . FEA S A i 11 77 V2 ) L8 S 7 252
o, 12 A DA 760mg KR 4R 2 PTIR BT —PCSKO HiAk . A% S 43 1) 7 1 1) it £
SO %, RE 4 LU 400mg BT 45 25 il T —PCSK9 Hik . 7EA SR IR 1 77 7%
RS Ty Serh , & 8 A LAREFI 400mg 7 T 45 25 Frik it —PCSK9 Hifk. fEASCh ik
(17 VI S e S i T 2 rp | A 12 JEAEFI&: 400mg LLEZ R 4524 kBt ~PCSK9 Hifk. 7EASL
TR IR R 7 VA R e Sty b, R 4 5 DUREF A 380mg 7 T 45 25 ik it —PCSK9 $iik .
FEAR SR RER T 1R SR e st 75 b, A 8 JE LASREF & 380mg 7 N 45 24 Frik Bt —~PCSK9
Puik s FEARSCH R B 7 IE M S LSy b, R 12 J5 LR R 380mg KT 45 2 ik
Pt -PCSK9 Hifhk . EA ORI 7k se sy Sevb, 4 2 8 DLREF & 220mg Ji R %5
ZiTiR T -PCSK9 Pk FEASCH AR 1 7 i R sy b, B 4 F LLREF & 220mg
B2 R4 29 FTIR T —PCSK9 Huik . FEARSCHRGIA I 7V I FELe st 77 b, 4 8 Ji LLREF
220mg 7 45 2 A4t —PCSK9 Pk

[0132]  FEA S IR (0 77 v iy SR 28 St g v, I 52 1 —PCSK9 Pk (1) 52038 1
LDL-c 7K 3 H AN R HACF B S A% T 25 5% 15me/dL, T Ly 5 57 81 / st F Aok
LA T R ARG 7 2 50 %6 B 25 % o TEASC IR I 7 VA SR LSSt 7 k1) 2l
Jiti FH A 8 J& 800mg $t ~PCSK9 Pk kL afi 7 &, Wil 5238 1) LDL—c /KF-9F H W R 5238
[¥) LDL—c KPR 24K T 25mg/dL, WDK: 5 & B 22 45 8 J& 200mg [Pt ~PCSK9 Hifhk. FEA L
R 1) 1 I RSt 7 v, n) 323 it R 8 ] 800mg T —PCSK9 PiAkmyEL is i
W 323835 1) LDL—c 7K ~F- I B R 3238 3% 1) LDL—c /K P ZA% T 15mg/dL, Tk ) 51 %
1 8 J# 200mg 4T ~PCSK9 Fidhk o AEA S Al (K ik 2L Sty G » 170 32 il it FH st
8 J& 760mg Pt ~PCSK9 Ptk mykd sl , M52 i3 LDL—c 7K V- FF H an R 2l # 1) LDL—c
IKFFEEAR T 26mg/dL, N7 4 4547 8 i 200mg $t —PCSK9 Hifk. 764 S rh iR ity )5
VR I s ity 22, ) 32 i AF 8 ) 760mg i —PCSK9 FLAK KR HE 75, W il 37 ik
H 1) LDL—c KV H AR 2238038 11 LDL—c /K VPR EACT 15me/dL, ¥HI=E A4 8 F
200mg T ~PCSK9 Pk o FEA STl 18 77 2 1A S L8 S it 75 ZE o, 1) 52603 it FH 4+ 8 J) 760mg
Ht -PCSK9 HiAA R oA 75, W ISZ i3 18 LDL-c 7K F 3 B S 32 1 LDL-c K F LS
KT 25mg/dL, K7V AE 8 J& 190mg BT ~PCSKO Pufhk s 2EA SR HliIA (1) 77 1 1) e e s
T, )52 ARA it F AF 8 J8 760mg Bt ~PCSK9 P an A5 , Wil 5238 1) LDL-c 7K
S B 32383 18 LDL—c K BRI 2% T 15mg/dL, H4 5771524 4245 8 4 190mg #1. —PCSK9
Pidke LEA PRI 7R RS Ty Serh ) 52338 i 45 4 ) 400mg $T —PCSK9 1t
RIS LR A&, I SZ 3038 1) LDL—c ZK~F- I W SR 52034 1) LDL—c /KPR 2% T 25mg/
dL, W5 IAE R A 4 8 100mg $T —PCSK9 Hifk. FEA S HHIR I 7 M L Le sty Erh
) 52X 34 it FH F 4 J8] 400mg $t —PCSK9 HriR L ah il &, WA a2 3 1 LDL-c ZKF- I H an
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ZARE I LDL—c KPR 2T 15mg/dL, NPKE I 2 255 4 F 100mg $t -PCSK9 Hrik.
TEARSCHRREIR I 7 V5 I R8st 77 Serh ) 5238038 it I 455 4 ) 380mg $1 —PCSK9 HiA i
AR, WISZ IR 1 LDL—c 7K~V HAan 532303 1 LDL—c KPR 2K T 25mg/dL, ¥
FE R HE A AR 4 J 100mg P -PCSK9 Bk, FEAR SRR 7k SR L sl 77 e, 17%2
TRt A 4 F 380mg Bt —PCSK9 Hiikpyit s e, Mol 52l 1) LDL-c /KFIF H k=%
PR ) LDL-c K-FB#K A 15mg/dL, K55 &% 2 5F 4 4 100mg $t ~PCSK9 ik,

[0133]  FERESLSti Ty 2t , Al B T 4 24 2 Bt FH AR T B2 B AT A Je N A . Ao Ealsy
W7 e, BT B R WA S (54, 0. 5-ml, 1-mL, 1. 25-mL, 1. 5-mL, 1. 75-mL, 2-mL
,2.25-mL, B 2. 5-mL { AR ) o AEFEEESI T S, FriASEE A 1-mL TRAE 783 56 45 JF H 1l
AT S A PRI 2 2 200mg /mL o 7EHE LSS % b, Prid$e s 2 1. 5-mL FUH A
SN 8 I HLTHE 78 v S 2% v (R A TR B R 24 200mg/mL o 5 S8 Ty 22, iR E E S 2-mL
TR 7839 5 8 5 LT 7830 S s b PRI B 2 2 200mg/mL o 7EHEEE Sl 7 ek, Pridse
HE 2. 25-mL FUH R S 4 I HLUE R s PRI B 2 2 200mg /mL o 7 £85I
Frh, PR AL E S 2. 5-ml FUE 70 VR B % 9T H TR 78 v 5 g P I BTV B & 4 200mg/mL
FEHELESIf T e, ] DAE I —AN LA By a8 ORAS A E0 FAa s &, flin, —/NEdds
PR ZR , AR, BRI A8 . ERIE sy b, DM s AR, —Ik
PR, RN e B LA P A A &, it , mr LA 3mL, 4mL, 5mL, 6mL, 7mL, 8mL, 9mL
oy 10mL Y57 .

[0134]  ZEMLYLs i )5 Zrh, Pk 77 & & 800mg I HLAf F 5 > 45 200mg/mL 3K Ji ()
PT —PCSK9 LAY 2. 25mL V1 5 w4 8 Jjiti FH o £F 328 sz iy & rh , Tk 771 & & 800mg Jf:
HAE 8 B = A4 200mg/mL 3¢ B 4T —PCSK9 FiAA M) 2. 25mL v 5t 4 it 1] . AF s
W7, TR A A 800mg I HLAF 10 A FH PSS 200mg/mL & S (K41 ~PCSK9 ik
(1) 2. 25mL gt o AERELES T 2, Pk il a2 800mg Ff HAF 10 AEH =AM
200mg/mL ¥ BE 11T —PCSK9 PLAA) 2. 25mL {5 2t FH o AESELesjfir &rp , Frid 7 & /2
800mg - HA&F 12 A PIAN &4 200mg/mL 3% BE BT —PCSK9 HLAA ) 2. 25mL 5 2% it FH - 7E
FEesi T 2, TR 7 S 800mg I HLAF 12 A8 F =S54 200mg/mL ¥ & 13T ~PCSK9
PUORI 2. 25mL JE ST AS i o FERELEST T b, Prid iR 2 800mg FF HAT 8 MM H &
4mL 200mg/mL It —PCSK9 HLARI iy 8 5« — IR ME B T v e Bt o

[0135]  {ER-SLsiii b, PRk 2 760mg IF HAG 8 B H AN &4 200mg/mL ¥k i
(1)t ~PCSKO HLAA ity 2. 25mL I # it FH o £EFELesti 7y Zrh , Pkl g 760mg FF HAF 10
JAAE A5 200mg/mL ¥ (1470 —PCSK9 FLAARIR 2. 25mL 5 d it FH o 7 HE e St 7 %8
H, BTIRR R 760mg FF HAE 12 JAE I PIAN 3 A 200mg/mL ¥ FE 1¥1 4t —~PCSK9 HL £ (1) 2. 25mL
e NS CVAE8

[0136]  {ER-SLsi &, PRk 2 600mg IF HAGF 8 B H AN &4 200mg/mL ¥k i
(1)t ~PCSKO HuAA ity 2. 25mL I # it FH o £EFELesti 7y Zrh, Pkl g 600mg JF HAF 12
JAAE PSS 200mg/mL 3¢ FE (T —PCSK9 PLAAR T 2. 25mL 3 4 5 i H] -

[0137]  {ER-SLsj &b, P& 2 400mg IF HAGF 4 FEH —AN 44 200mg/mL ¥k i
(1Pt —PCSK9 HrAA(r) 2. bmL A S as it FH o 7E R8sy b, ik i /2 400mg I HAG 4
JAAEH PS54 200mg/mL ¥ (1470 —PCSK9 HLAAR IR 2. 25mL {3 s it F o« 75 L8 SIit 7 %8
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iR s 380mg Jf HAF 4 ST H — N 200mg/mL < BE K15t ~PCSK9 HLA4 1) 2. 25mL
T ARt

[0138]  7E L8t 7 b, AR ST IR 1 7 1L I B 46 1) T ik 52 0 3 i A 3= 28— 2
Yy, Forr P& HU PCSKO HiAk 2 5 — 2. A8 — A St J7 S, 3 = 2542 71K LDLR &
FRIZK o A8 D5 — AN S 7 S8, o - 254 B AIC LDL— JIH [ B iKY 7K~ o A8 3 — AN SE Tt 7
FE B A E TR (statin) o £E D) NS TT S, A VT S8 B i LR 4L
20 P FE AR VT (atorvastatin), FEAXAR YT (fluvastatin), &A%t 7T (lovastatin), 3&
fRABYT (mevastatin) , VEAARYT (pitavastatin), YAARY]T (pravastatin), B & AAMYT
(rosuvastatin) , FARYT (simvastatin) , K HATEH G 25— AL L, 55 =25
PETF HDL— JH ] B (1 7K o AE RS STt 7 22, B2 BMA 2 N .

[0139]  AE—J7 M, A W R A PR 5E 75 41 PCSKO A 1 I it 7 PCSK9 2 1 IR 7325,
TS (a) FEAE 5 A SR 14T PCSK9 FifAHefil ;A1 (b) &rdll47t PCSK9 Hii4A& 1 PCSK9
EAERBINEEWHIE . {E—ANSEti77 20, HT PCSK9 HLAA 2 B vl A M Hodw e 1T o

[0140]  ASSCHTIA AT ART St 75 58 B HATAAT 20 4536 F T A SCHT s 1)k BH AT AR] AL Bt
PCSK9 Fufa 77 V5 F0 FH gk o

[0141] P fRjIA

[0142] 1 % ~$i PCSK9 Hiid i BEE HVR #41, HI(SEQ ID NO 1,1,1,1,1,2,42,3,3,1,
g3l Hb, CLH BB R ), H2 CHS B 2 FF O SEQ 1D NO:4), Al H3 ( #S#% 2~ FF 24 SEQ 1D
NO:5), Fl % 4% HVR ¥ 41, L1(SEQ ID NO:6,7,7,7,7,7,7,7,7 A7, 4 5 #u, DL HL B0 A 2%
J¥ ), L2(SEQ ID N0:26,8,8,8,8,8,8,8,8 F1'8, 7> Hu, L 8L %) A1 L3 (SEQ 1D
N0:9, 9, 10, 10, 11, 12, 12, 13, 33 F1 14, 435l Hs, LI RF )

[0143] 2A-B 7~ $T PCSK9 FiiA I LA~ 2 BE 1R )P 1) < (A) FEHER] AR 458448 (SEQ 1D
NO: 15, 27, 15, 27, 27, 16, 43, 17, 17 F1 27, 43 i, LUH IR 2T ) Al (B) 4545 ] 75 45 Hiy 5§,
(SEQ ID NO:18, 44, 19, 19, 20, 21, 21, 22, 34 A1 23, 73 5l Hh, LU IRFIRT ) o A7 B 34 1 Kabat
B2 5 I H A2 XN AE

[0144] 3A-D B RPT PCSKI Fifk (1gG) %+ (A) A PCSK9, (B) & PCSK9, (C) 46 (cyno)
PCSK9 FIK Bl PCSK9, LK (D) fEim#% (rhesus) PCSK9 FRIfif &5 5 %

[0145] 4. {r35 4454 ELTSA T PCSK9 Fifk4h] PCSK9 5 LDLR 454 . 21 (LhHt
P T HE ) RN TR (i) LS 7. it PCSK9 Hudk LLSEZE o $it PCSK9
YUK 1C5, (W RTER T

[0146] 5. FFANFAFE 14T PCSK9 iS5 151 g/ml PCSK9 i & TN A £ HepG2 41 ik
4 /NI o AT LU T3R8 LDLR (1) FACS 734t Fdl 45751 PCSK9 Hifsfy 249y 1l LDLR
N BHAERT IS AR H PCSK9 Ab B 140 A .

[0147] 6. 18 FH4T LDLR Hi44& 1 4 1 EIZE 27 30 1 g (1) PCSK9 AREH 1 /NI i 25 i K 3 /s
SUFF A ) LDLR 7K

[0148] 7. A% FHPT LDLR FrAA ) 8 1 B o T A3 Tu At PCSKO BT A4 By 1k /I Bl JH- 7 1)
LDLR Fifil. JEHSH s B A REANAIT A 4 NI (BEMIF 10w g 851 ) WIZHA (pool) .
[0149] 8 S FRL K PV S S A C57JBL/6 /N BRI T R4t PCSK9 Akl . o
(P22 2520 0. bmg/kg ;5mg/kg ;1 20mg/kg (n = 3) HIF-IJEL.
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[0150] 9 W7 BRI K A T Smg/ke T PCSKY Hi44 & C57JBL/6WT A1 PCSK9 ™/ /I If.
I P PCSK9 HUAARM L I LLaE . BoR TREANFIES AR PERE (n=3) .

[0151] 10 57 ik P A S i A R 3 B 1 IR P PR BT PCSK PUiRal i . 45 —
MNEZ 254 :5mg/kg ;20mg/kg ;A1 60mg/kg.

[0152] 11 57 PR UK P9 3 S0 B ifL v b Bt PCSKO ARk B o 27 1) 22 1) i
25257 5mg/kg, 20mg/kg Fl 60mg/kg (n = 3) W FIYHKE

[0153] 12 Wos 5 F (10mg/kg 7R ) BIXTHE (Crtl) Bt PCSK9 Pk ab BE 1 /) i
(00 T PR S ML 7K o A B e T s A [) 0 O ] e 7K~

[0154] 13 BoR7ER A H 5 (10mg/kg AT ) A6 BB PCSK9 BT R Ab#1¥) /N BT
IR NN Sy SNl Y

[o1551 & 14 B T Wl ARREG v vk iy A, COFEBE2H AT X T gk 8 &4 /% / FE M
80 44 ik B, A AL AL 75 44 F TG M FRTE T 10 BB 3 R 4 e LRIV T I i

[0156] & 15 WXt TSR A-T 2503 )2 88l . R AR ERF 4 A-E M T
R4 R EoR T 22K Hok B 27 E B F-1 45 R BoR TA K. 4t f kR 299 H i
B 1) 22

[0157] & 16 Sl T2 B4, LDL—c (mg/dL) 7K AN FEZ (1 120 4 o He e A8 4, o
[0158] & 17 GosxtF s E L], LDL-c K VIELE T 44 5 0 Bz 4k .

[0159] & 18 W snf T2 FHE B4, LDL—c (mg/dL) 7K A FEZ (9120 44 o He e A8 4, o
lo160] & 19 WosxtF 2 HEEELL, LDL-c K VILLL T 14 1 0 Bz 4k .

(01611 & 20 oAk 200mM K5 ZBRIEHIRR £ , 0. 02% PS20, pH 5. 5 5 25 (I BE I
BRI B IRIHT —PCSK9 IR

(01621 &l 21 Wosxf T 2cc BT I AN R B 2R L AL R 20 (PS20) (15 JEFIHE 30 1)
Ft —PCSK9 ¥ 5 i) RSP HEBHLEHT (SEC) (21 ) Fyts (A E) 238

(01631 & 22 Wik BRI (mapping) EANFISAE T 4T —PCSK9 i B 28 TR AN (2 24 IR ik At
=R

[0164] 23 it 7 3m 1o JOR ) B AR AS [R) 45414 R 4t —PCSK9 ) CDR v Fl s ¥ 4t —~PCSK9 ) CDR
(1) o 2, P R € 2 P e 2 1) 484

[0165] 24 74T 200mg/mL $T ~PCSK9 M pH 5.0 % 6.5 B T-AC# 2 Hr (IEC) ( A2
Kl ) 1 SEC (A1) pH Z 4k (200mM 52 IR BEHR &5 , 0. 02% PS20, pH 5. 0-6. 0 B 20mM £H
8 HCL, 160mM #5428 HC1, 0. 02% PS20, pH 6. 5) .

[0166]  [&] 25 %W R vA VA T HC1 (200mg/mL $T ~PCSK9 %5 T~ 20mM 41 % 12 HC1, 160mM k%
% % HC1, 0. 02 % PS20, pH 6.0) I £ /% £ (200mg/mL $T —PCSK9 ¥ T~ 20mM 4 %, 1% 2. 1
£, 160mM K528 L Eh , 0. 02% PS20, pH 6. 0) I F it 5 h, i i 6t —~PCSK9 [#) SEC
P E R (Z2B) Fa s 8essr RS (HS) (B i .

[0167] 26 SBIRTE 40°CHELE 1 AN A Gl st CE-SDS( | ), SEC( ), I IEC( T ) 3R1EH
pH 6. 0 %} 200mg/mL $T ~PCSK9 [ 2 fif B 1~ 24

lo168] & 27 o IT WK MBS d T, BASHEFRI L BT -PCSK9 Bk 77
SRR 195 21 P B R TR A Y

[0169]  [¥] 28 W RS2 Bt ~PCSK Al s 7l i) 8 5 rh IR 3 2y AR 80 g 2 (+/- F5
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iz ) (Z2ld) RSP PCSK9 (+/- waifii % ) (A1) .
[0170] 29 W7RAEHE ST ~PCSKO PR Bl 22 L (1 185 b WL 52 21 ) 43¢ LDL L[] i A Sk

Ze A B E AR

[0171] 30 W7 AE RS2 ~PCSKO Pl 22 B 1 R84 b ML 5 21 (1) 4% LDL L[ i A Sk
2 I AR AR A

[0172] 31 WAL A2 YT ~PCSK HUAR B 2 77 ) S8 v A 4 38 18 5 JEL 2] 12 M e P 4
XA .

[0173] 32 WoRAERE ST ~PCSKO HiAA nli 22 JE{ 7] 1) K5 vhoWE 25 281 (10 b JIFL 2] P DA 8 (1) A
XA o

[0174] 33 W R EERZ AL —PCSK9 P sl 22 Je{ ) (1) £ 2 rh Al HDL JIH [ {4 (1) 4 0] (B
Ao

[0175] 34 WWoRFESZ T —PCSK9 i A4 ml 22 e 711 1) K o v I HDL 1L [t g DA R & 18] AH D AR
1k

[0176] 35 W N EEZ P ~PCSK9 Pk uli 2 L)1) A th IR E 11 B NI 2R R 400 B A
1

[0177] 36 W %241 ~PCSK9 JUiA sl 2 B 8 rh R 1 B MWIEL AT 221k .

[0178] 3TA WoRdt T35z Ht ~PCSK9 Pk iz Bl 11 22 /b — R ER Vi, H4% LDL—c {H /]
T %1 15mg/dL BB E L], i

[0179] 37B S e b T4 2 1 —PCSKI HiAA mli e i 2 Ja 1) & /b — Ik V5 4% LDL—c
H/N T B0 T 25mg/dL 1 S5 1R LA B A T IR SR R 45 2R

[0180] W SEi Ty SR

(01811 AR SCHNIA 55| H IR T 5 — M AR 4 %) BEAZE, I ELIE R O AR a3 N
DUASE R D79 P sk A s A8 e DU SCHER R Bl (1 4% )32 A8 R 9 97 7% :Sambrook
2 Molecular Cloning:A Laboratory Manual ( 4) 1 o [ : 52 6 = F ) 26 3 ik
(2001)Cold Spring Harbor Laboratory Press,Cold Spring Harbor, N.Y. CURRENT
PROTOCOLS IN MOLECULAR BIOLOGY ( 73 A4~ (¥ e 7 S 4 J5i% ) (F. M. Ausubel 252
3, (2003)) sMETHODS IN ENZYMOLOGY %% (Academic Press, Inc.) :PCR 2:A PRACTICAL
APPROACH (PCR 2 : 52 FHl 77 ¥% ) (M. J. MacPherson, B. D. Hames 1 G. R. Taylor %i %5 (1995)),
Harlow I Lane %% (1988) ANTIBODIES, A LABORATORY MANUAL ( $L 4k, 5246 = T i ) , Al
ANIMAL CELL CULTURE ( Zh#) 4 fu 3% 5% ) (R. 1. Freshney % %5 (1987)) ;0ligonucleotide
Synthesis ( EZ TR S ) (M. J. Gait 2% 1984) ;Methods in Molecular Biology( 4y
T AW F ) J7v: ), Humana Press ;Cell Biology:A Laboratory Notebook ( 4 Jid 4= 4
s i = F ) (J.E. Cellis 4 %8 1998) Academic Press ;Animal Cell Culture( 3
oA M B J% ) (R. 1. Freshney) 4w % , 1987) ;Introduction to Cell and Tissue
Culture( 40 Hu A0 41 2R &% 3% 5 = ) (J. P. Mather Fil P. E. Roberts, 1998) Plenum Press ;
Cell and Tissue Culture:Laboratory Procedures ( 40 Jifd i1 40 41 5% 3% « 5286 = )5 ¥4 )
(A.Doyle, J. B. Griffiths F1 D.G.Newell %s %4 ,1993-8)J.Wiley F1 Sons ;Handbook of
Experimental Immunology ( 3£ & # 52% 2% T ) (D.M. Weir A1 C. C.Blackwell % % ) ;
Gene Transfer Vectors for Mammalian Cells ( F -0l FL3l 4% 40 Mo e L IR 4 7% #8044 )
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(J.M.Miller F1 M. P. Calos % %5 , 1987) ;PCR:The Polymerase Chain Reaction (PCR : 2§
Gl EE N ), Mullis 9%, 1994) ;Current Protocols in Immunology ( o P 2% 5
7 vE ) (J.E. Coligan 254 % , 1991) ;Short Protocols in Molecular Biology( 4yt
Wt N 77k ) (Wiley A1 Sons, 1999) s Immunobiology (#4242 ) (C. A. Janeway
F P. Travers, 1997) ;Antibodies( T 44 ) (P.Finch, 1997) ;Antibodies:A Practical
Approach( $it M : 52 H J7 ¥ ) (D.Catty 4w %5 , IRL Press, 1988-1989) ;Monoclonal
Antibodies:A Practical Approach ( B og [EHuiA  s2 H J7 v ) (P. Shepherd F1 C. Dean %
#t , Oxford University Press, 2000) ;Using Antibodies:A Laboratory Manual ( f H$1
& 528 Z= ) (E. Harlow #1D. Lane (Cold Spring Harbor Laboratory Press, 1999) ;The
Antibodies (Fif4) (M. Zanetti Fl J. D. Capra s, Harwood Academic Publishers, 1995) ;
DL J Cancer:Principles and Practice of Oncology ( Ji iE « 4 987 2% B0 it B A0 5K %)
(V.T.DeVita Z¢4w%s , J. B. Lippincott Company, 1993) .

[0182] 1. EX

(01831  BRAE 53 AR , AR ST H ) H AR FURL 22 ARE BAT 5 A% B I & 10 2 A 838 v 1)
T H RN D BT B R AH R A . Singleton 2%, Dictionary of Microbiology
and Molecular Biology (4 A4 5 4 1AWy 2% M) 28 2 ik, J. Wiley&Sons (New
York, N.Y.1994), LA M March, Advanced Organic Chemistry Reactions, Mechanisms
and Structure ( A VAL NV, HLHEIFISER) ) 28 4 i, John Wiley&Sons (New York,
N. Y. 1992) , XFFAS HiE o B IR VF 2 KR8, W ARSUSRECR N it 7 — ke 3. A5 H
(R FTA SCR (CRFE LA FE A e ) a5 | DLHEEAR TN

[0184] b T AAREASULII A, R Al I LA R 7€ 3, JF B R EE3E 2, DL EOB A8 H RSt r]
IAFE AL, IF H R Z IR o BB, A ST FH BIRTEAN S 0 1 il FAR () St 7 %€, I B
ANTEARAE BRI () o 5 LA R BTk ARART 5 a0l 5 | F 456 A S AR Ar] SCHR b 52 (1) 1
frf, LLBLR Brd (1) 58 SO HE.

[0185]  AE A< Uit W 5 RIAN R 25K, 95 K A 1 4 b AR R 1R 9 5 A2 W1 AE Kabat 4%,
Sequences of Proteins of Immunological Interest, i 5 ik . Public Health Service,
National Institutes of Health,Bethesda,Md. (1991) HF{¥) EU & 5| (EU index) %5,
IR SCER IR S S5 G T A . “UndE Kabat Wi EU R 51728 A 1gG,EU HTARMI5%
KT

[o186]  FHTASSCH B “Heah ik AHEZL” 2574 A N\ e Bk RS alin B i e X
)N IEATHEZE K A BE T AR 25 Ry da (VL) AE SR n B T AR 45 Ryt (VH) AEZE ) 2 k1 7 21 1R A
B AT BN e B AR SR BN S A HE S R 4 40 A A AE SR mT DL 25 FORH [) 1) 2 25 1R 7
H), BT DAL B S R R T A AR . fE— 28 Sili b, SRR AR EE O 10 BAR, 9
PAR,8 AR, 7L, 6 AR, AR, 40,3 0,802 AN, fE—S8s52jti iy &, VL #2444
P NAESL P51 5 VLN e e Bk I HE SR 7 91 s NS HE SR P B AH [

[0187]  “SEAUy"RAer T (Blnpilk) B —4iaf il S G E (Flndtli ) 2
() A R AR A TR S A R BE o BRAE S A B, A2 AR STy, “ S5 & o8 M ) 74 s e 4
BRI (Pt S PR ) Z 8 L1 AHEAEH N AL G2 ). 731 X HL il fd 4
Y (SR I8 T AR R A (Kd) SKRERIAR . S0 g ml T8 sk AS SRS i T 1 5 FH 7 V2R D &
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ALFEA S T RGR AR . B 00 58 5 Ao A 0 L AR 0 W P A s 48] 2 STt 7 84 DA 4
[0188]  “JiEFH I G BUARTR IXAE BT, R PR — D Z A SR X (HVR) A
— R BR 2 M AR, S BOZHUARXS HLIR S5 5 B X S AR RS A H AR AR A
[0189]  AIE“#Hi PCSK9 Hifhk” . “4i PCSK9 7. “PCSK9 Hifhk” ul“ 454 PCSK9 MIHiAR” 45X FE
(R, BTk AR RE IS LU S )35 A1 ) 454 PCSK9 44 LSBTk H 44 m] LU /% i) PCSK9
SRR/ BRI R AR AL TT S, BT PCSK9 Bk 5 AV ¢ F PCSK9 41
G5 PR REAR T BTk PiAk 5 PCSKO 45 & 2 10 % , an o G i ik 5O Pk S e il sE (RTA) &
[)o AEHELE S T v, 454 PCSK9 TR I f 25 4 2 (Kd) < 1u M, < 100nM, < 10nM,
< 1nM, < 0. 1nM, < 0. 01nM, BZ<< 0. 001nM ( B4 10°°M LA, 4540 10°°M 28 10" M, i &1 10°°M
F10°M) o FERLEE Sy P, BT PCSKO Pk 4l &k B AR ) PCSK9 47 5 f¥] PCSK9
KA7.

[0190]  AiB ” Hudk ” AEA b D™ SAE AT, H H AR PR S #, SR RT3 0
BEPUIR, Z Bk, 205 Sk (B, XURF SRR ) , R i B RE e SR
T PR 2 AT 1 o

01911 7 Hiik B 7 BAaANF T 58 3R o0+, A& 58 8B URI 4y, i oy 456
SERPURLE A PR . BUAR T BUWSEE B FEEABR T Fv, Fab, Fab’ , Fab” —SH, F (ab’ ) , ;XX
Uik sZR P s BBEPTIAR s> 1 (BN scFv) Rl bk i BOB s 2 5 i disk. AR
1B AU T A AN R I DL R 45 5 i BE FR O “Fab” B, % B B A P 4 547
R FBRE I “Fe” B, AR T B0 T4 mmae . BEAMAE ™ EFab’ ), i
B HHAWANPUREE A7 ST BATSR RS AT IR E

[0192]  SZ TR« GG AR R R AL BT 72 1X R oA, HoAE 56 400 e Hh BH T 50 %6 LA
ETIR S YRS PR E 6, R, S RPUARTE 564+l e v BB 50 % BL_E i diik
HEGURK GG APt — ARG Te F I E o ARSI T S, JE T 5 PCSK9 45
AT PCSK9 Hidk Fab v B 1) df AR 45 14 KAy e 3R

[0193]  ARiB“ixA” YL S XFErduas, o —# 70 SRR / B RER R T-HE i R 5k
ViR, T AR R RN/ B EERIE T AN AR IR B A

[0194]  PUARM “S5” 45 H T HEHA W IH & 45 ikl 18 s X 2R AL, 5 HAS E )
R4k 1A, 1gD, IgE, 1gG Fll TgM, I Haxsbrh il o] LAk — 24 R 0 W2 (R AL ),
#i4n, 1gG,, 1G,, 186y, 1gG,, TgA, H1 TgA,o XF I T-AN[FI S5 1) Fo 5 BR A 1 1) B e e &5
W MBREA a, 8, e, v Al u.

(01951 AT “4f o 25 1 7707 FH 76 A & B vh 45 00 2 By 15 40 B Dh Re A/ Bl5 ] 40 At
TECRE IR B . A0 AT R R A RO B T O PR R 2 (e, AR, T, T,
Y, Re'™, Re'™, Sm'™, Bi**, P, Pb* FI Lu [ JECSH PE [ A7 28 ) s yr sk 259 (1,
FA 24 W 1% (methotrexate), fi] 27 % (adriamicin), K H & A ¥ (vinca alkaloids)
(K FH ¥ W (vincristine), ¥ % #§ (vinblastine), ¥ #& yH 1F (etoposide)), £ ZF
tt 2 (doxorubicin), 3 ¥ £ (melphalan), 22 24 7 2% (mitomycin)C, X | M %l IT
(chlorambucil) , 4% % (daunorubicin) BRILEARAF) sAEKANHIF sl S 7 Br iz
R 7K AR s BUAE 25 5 85 35 W1/ ) 1 25 25 AN 1T B0 1R R A0 B S U ) B v PR R S,
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FEIL R BRI/ AR R THN S TR R R s 71 -

[0196]  Aif “MPifk (diabodies) ” FEEAWANPUR G A 07 s PUIA I B BTid v BEEAH
[ 2 ke (VH-VL) il & 5 AR ek nl AR g5 dg3at (VL) JEHE sk nf AR 5k 3k (VH) o
FHORFE BT LAASREAEAR [R)BE P AS g5 R 3 ) 6S ()2 Sk, 348l Pk 5 A3 45 o) — 4R B 1Y)
AN RS AT = 2E AN PR S A o TR AT DL A SO0 S P e Ui
5y M AR T9 1 EP 404, 097 ;WO 1993/01161 ;Hudson %%, Nat. Med. 9:129-134 (2003) ;
Ml Hollinger &%, 5 H 5 Bl B 2# 3% (Proc. Natl. Acad. Sci. USA)90:6444-6448 (1993)
o S HUARPUHLARIRIFERTIA T Hudson 2§, Nat. Med. 9:129-134(2003) .

[0197]  “ZENTIIRE” FRABLE AT T FHifk Fe X HBEPUA R RIS i AR L i 2B 2a i b . 1
RN 1 D Re S A4S <Clg &5 G FIRMARCBI 4 BBtk (CDO) sFe 2Rk &8s & s i
PEGH A T 40 B 3 1 (ADCC) s MEAER] s B sz A& (440 B 40 fsz 4k ) "~ ;A1 B 4f
Mg .

(01981  XFUBI AN 25T 7 A 7 A2 e DR 0 0 RN 7 2 A I TR) e B RS
JIT % BRI 7 BT 45 SR 15

[0199]  “Fab” Jy B AU FE Sk v] A8 45 M 3R e 5 v AR &5 M) 3, I HL b G045 e % 1Y) i v 454
UL R FE R IR B —fE e S5 A3k (CHL) « Fab’ v BEIAAE Bk CHL S5 M3k 2 R b n 17—
LRk (AUFE K APUARBREE X M — BN R ) 15 Fab B[R] . Fab’—SH &4
SC RO A R E S5 RSB 2 D 2 R AR A Al — AN B AR R () Fab” (IRRIE. F(ab’ ), $it
A4 Py B ) A A ikt Fab” P Be ARG, 78 Fab” F BEZ 0 B B s R . Pk B
B AR 2 AT

[0200]  AiBE“Fe X FEASCH T ek 8 1 B BER C I Xk, ik X s £ 7 22 /b —
P HESE X o IZARTEALIE RIRFA Fe X FIAR AR Fe [X o 5 R seszjifi Jy 2, A TeG i
Fe XM\ Cys226 8% Pro230 i R B REM Bt . R0, Fe X C inffiza g (Lys447) T LA
AEAEEE AT UAAAEAE . BRAESI AN, Fe DX BlfE e X A 1 2 FE IR AR 1) 2 5 )2 AR B8 EU 4
5 ARG, AL R A EU & 51, W{E Kabat 2%, Sequences of Proteins of Immunological
Interest, 2f 5 it Public Health Service, National Institutes of Health, Bethesda,
MD, 1991 P ik .

[0201] 7 ML 7 8L "FR” JE 3R m AR X (HVR) Ak 3L 2 AN mp AR g f ik 3k . ] AR &5 g ik
() FR 385 1 PU/S FR 459348540 /% :FR1, FR2, FR3 F1 FR4. [Fit, HVR FI FR /54138 & H I
VH( 8% VL) LA RF41H :FR1-H1 (L1) -FR2-H2 (L.2) -FR3-H3 (L3) -FR4.

[0202]  RiE“ KPR, “ 2B PR R “ 58 BHUA " EA SO T At ] TR 450 5
FARPUAR LR FEA A B B A 5 A S e SCIY Fe X B BE ik

[0203]  “Fv” 2t & 58 3BT IR 45 A7 s M B /N i B o A2 — AN St 7 S, XU B
I8 HH N T B R AR G5 R R — AN B ] A g A DL S T AR AR gl A I R R . T
Lk Fv (scFv) Fhsrh, — AN B i) A8 25 b 3R — AN 2l n) A0 2 pag damy L sk 22 P ik sk
LR A e R % o] DA LSBT X008, By PP« —5RAK” i dii & o (e Rie 23
Hh, REAN T AR 45 R S8 ) = AN HVRs AH B AR A B E £E VH-VL SRR BB R 45647
M RN 225 78 HVRs BPUR 25 A0 e I T Huide. SR, RIS s AN aT AR g fg 3 ((B)
SRR 7 1) =AY HVRs [ Fv 19—2F ) L B AR 45 S HUs M BE 77, )R 28 F vk

25



N 104364266 A i MR P 18/82 7

KT e 8L 57 R

[0204]  ORIE " 8 400 77 15 EAMR 7O 7 18 EA IR IR 7 e nT A H A 9 B2
EEE A WG A G ORI o e 21 I e D S eV i o DR B = NI SV = AT
i 7, FAFEYI R A B 40 M AR T R A, A BRI S H . IR &
AT RE S SEAR A MIA SE AT ], T2 PT DA 5 5848 . A SO A B A8 S 0 e A 1R 48 i v
R B IE B ) B A AH [ DD RE B A W) 2 05 T IR R AR AR 5 4R

[0205]  “ ANPuLfh” 5 HAA KPR ZIE IR P HI P, TR 2 R P 1R N T X FEH TR 2
SERT A, B o o NN 40 M A= e slck I8 T A A CRYE, SERI N B e sl e N pifk
Gt o, NPT FlE SO FERR B & AR NPT 45 B 535 N IR AL biis.

[0206]  “ AJLAMEE7RFRIXAE A AL, RPN o sse Bk 8z 11 VL B VH A 38 1), J0AR
Fhc ML R . — R 5, 6 NS Bk 1 VL B VH 271 (1) 602 AT AR &5 44
WA N R ik B, — O 5 127 A0 I A 2 Ul Kabat 25, Sequences of Proteins of
Immunological Interest, 5 1Lk, NIH Publication 91-3242, Bethesda MD(1991), 1-3 %
HE I . AE— ANt T 2, 6T VL, iZ 8 2 Kabat 2% (WL E3C) WFRWR « T, 7F
—ANSEHTT A, 6T VH, A E T Kabat 55 (L E3C) HRgE AR ITT.

[0207]  “ AJEAL” B 2d8 4ok AR HVR MRS BEMmk LAk 3 A FR (K2 LR AR L1
kAP et T b, MR & AR B i 2 /b—AS Ol H WA il AR 45
Fydak, Forp BT B AR BT I HVR (41201, CDR) S A T-3E NFUAR IR IR LL, I H T A sl 3L A
PR FR N N NS RIIRLE . N HTARAT e AT DAL 75 2 2D — 320 IRk T A pidak
PR TEEX . Prgk (BandE NPiiR) 1< NIEWER” &8 O 3T T NEAPUE.
[0208]  AUE “ g HELIA] LA E ™ >4 FH - AR SO HP N 2 i L mp I ] /P T v 1 B ALK DL L
RIIAE o A HELO St 77 22 v, LDL— JIH [ f sk P T v 2 BEAR K- BL b o AR RS S T7 v,
I3 LDL— JJH 5] Bt 7K~ T vy 2 BEAR /K BL F

[0209]  ARiE “mARX” 58 “HVR” HAEA S AT RIS, & F8 P44 7] A2 25 Ry 3 iy A4 DX 3k, B
JPA T AR/ BO A R ERR e B (AR ) o JlE, AR USRS /S HVR
=ANYE VH(HL, H2, H3) o, =AM VL (L1, L2, L3) . HVR % 03k A m A8 f / 5 “H
A PEX” (CDR) R FER IR, J5 8 HA fmn e 2 A8 A/ s s ol 7=l ik
i AR BR g A AE AR 1R R JE 26-32(L1) , 50-52 (L2),91-96 (L3) , 26-32 (H1) , 53-55 (H2) , Al
96-101 (H3) . (Chothia #11 Lesk, J.Mol.Biol. 196:901-917(1987)) . 7=l {4 CDR (CDR-L1,
CDR-L2, CDR-L3, CDR-H1, CDR-H2, Fl CDR-H3) K A= {E 2 FE IRy I L1 1) 24-34, L2 f¥) 50-56, L3
1) 89-97,H1 1) 31-35B,H2 ) 50-65, Fil H3 ) 95-102., (Kabat %%, Sequences of Proteins
of Immunological Interest,%fi 5 fix Public Health Service, National Institutes of
Health, Bethesda, MD(1991)) . [ 7 VH ") CDR1, CDR i # f0 7& JE i i A8 30 (1) R FE R bk
K. CDR IS & “H Sk v g iR AL ” B8R “SDR”, Ho 5 i 4t ik 55 . SDR A0 & 7EHE R hy
455517 (abbreviated)—CDR ¥ a—CDR [¥] CDR X 45+ . 7~ % a—CDR (a-CDR-L1, a-CDR-L2,
a—CDR-L3, a-CDR-H1, a~CDR-H2, fil a—CDR-H3) K AAE 2 IR %L L1 1Y 31-34, L2 1) 50-55,
L3 [ 89-96, H1 [ 31-35B, H2 [¥) 50-58, Fl H3 ] 95-102. ( W. Almagro ! Fransson, Front.
Biosci. 13:1619-1633(2008)) o FRAETIAMIH, 7] AR 45 ka4 1) HVR B A AR IE (451)
U, FRREL ) FEASCH AR Kabat 55 (WL E3C) 2w’
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[0210]  “HELEY” 25 AN 7S T CEFREAR TR ) ZE51H
NS

[0211]  “/MA7E 2 E 7R LB . WFLSh R EAR T, K= (B, 4, 5,
W B RNy ), REEEY) (lan, NFREHEN RK RSP ant ) » %, LA RS i 28530 (o,
AINRAURER ) o FERELES i 7 ZE T, MR ERZ RS 2N S

[0212] 7 7030 7 BLOR R PUA, e S 5 RIRIAEE A0 70 3. #E— L8ty
Z B pikalifl 2k 95 9% 8 99 % 2l R, Wi ik an f ik (5140, SDS-PAGE, 45 Hi 2R £E
(IEF) , B Hvk ) sZAr (i, & 122 s A HPLC) BfiE . X1 T v fi ik al
B TR 2k, 2 W, 90, Flatman 2%, J. Chromatogr. B 848:79-87 (2007) .

[0213] " P B ” IR TR O&a S HRMRHEL A 73 70 SRR 0 1o 70 S AR IR A F
A0 AR H AL B AL TR 71 A0 M AL BR 315 AER AR 4 T AFAE T P AR M B AE A
7] LR AR G (AR B IR Y AR B AL

[0214]  “Fr B HI4midPt PCSK9 HUARMIALIR " 2 4e— AN EkZ MEIR 7+ o dmbd bk df 2
B (EIL B ) B G B — AR B T B R T X RE AR R 701 DA S AE T4 =40
W — AN AN B AR X FE AL IR 50 1

[0215]  AAE“HEREGUA” 7 TA SO Fis N—FEEA B[RS PTaR i3k As i poak, B ER
T AT RERIARAATTAR AR RG] 4N 5 7 RARAFAE [P SEAR BT 7= AR PR o B B A4k ol 571 (1) sk
R I, SR AR A s D AR AT ) A6, R AR ARG S AR R AT/ 54l & A [ () 46
o AHEE T AR A e iR (RAL) FIAFRBUARR 2 sl R, 5B di ik
TR A REAS B FE BTSN TP B — e R, R, B S« B v [ SR B BT AR 3L
A E RS PTARTE RIS HARFAE , AN AfRE Ay 2 SR B S AT AT e e 7 V2K = AR i o 4o, KA
P AR R WIS FH ) B v B A AT I 22 R SR AR G, USRS BR T2 A8 J i, T4 DNA V%,
Wi TR1 A2 Ji8 7 v, AR FH A 55 A 0 2 R0 N e 5 Bk i 1 ik PR R (1) 3 BE R sh ) 1) 7 4, I
()5 0 T )% B A 1) At s 491 1k T VAR T A S

[0216]  “HRPUAEIREA RS T (M EEER 4y ) BB AR IC IPTiR. #RHT
AT LAAEAE T 25 il v

[0217] 7 RARPUAER ” 295 RIRAAAE I B AT AAL IR S50 1) S e 3R B 11 70 1o 91, AR T1eG
PRI L) 150, 000 TE /R B ) e 058 DU SR A48 k11, 3 H o > A [] PR B R 79 A ) 1) T A
G AR S b gh & . AN Kim % C R, BN ERERA A AZX (VH) , HABRR A 7]
A0 B 448 g T T AR 8 Rk, LS A = AME E 45 A4 (CHT, CH2 1 CH3) o 2R, AN K
Ui ) C Ay, FEANREE R AT AR X (VL) , FeA R Ay n] AR A2 g b I sl 2 B AR g5 hg 3, s
JETHER (CL) Sithise T A8 @ g5 i 2518 )7 91, HUAA 3258 T LAk 20 BL 245 B PR A
kappa (k) Fl lambda (X ) FIPRASEBI P —,

[0218]  AiB“Aupe vt B 17 H T 45l i S e BT = M 0w e A A e, SL s

KA G MAE A TR 25 25 LS TR BRI IR BT/ BROCTAE F KRR RIR 7 7 b (14
EE

[0219] AR TS LLZ ISR« 0 EE (% ) SRR Y51 [A)—1E 7 O A Bk > 471 13t
ATEERE (OFAE BN P ANZSAL ) ARG K F 73 EEFR A [R] 1, HASREAE ] R < B A
Fe R PR iR 7> 22 5 A% P 40 o IR R IR Bk 5 2 LU 20 RO 91 v 1R 2 i R A AT TR 1)
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T3 800 T A AT A P 133047 e 51 Bk DU I 52 77 49 Bl R e 51 ) — ik, 49 2an, i
FH A AT 15 20 (4 5L 4% 4t BLAST . BLAST-2. ALIGN ¢ MEGALIGN (DNASTAR) ki, A4¥i
S AN 53T DAk ) 2 Bl G R8BS A, AL 0 AT B )7 1) A K SR A e K B ) BT it 1)
AT L. SR, WL EH I, %2 EERRT 5 IRl — PR AE 7 41 L LR T ALTGN-2 7=
4z o ALIGN-2 J7 41 L SR 7 A 4 /& Genentech, Inc, I HLYSACRS O 20 B8 I 7 SCRY 4R
AR FE AR (Washington D. C., 20559) , H3& [F A ML 5 4 TXUS10087 0 23 AX AT
i L Genentech, Inc. (South San Francisco, California) 5% ALIGN-2 R/, sk n] DL
PRACHS e . ALIGN-2 R/ Y 4 4 71 UNIX #5845 R 40 AW H5£ 7 UNIXV4. 0D FA H ify 2E4 T 20
Po ALIGN-2 FEP ¥ T I oI s 24801 HAZR .
[0220]  7E ALIGN-2 N T2 &R 74 LU I L, 45 8 2 2R 741 A AHX T (to) o
(with) E&F %) (against) 5B BIEMR T A B 1 % BIER P4 ] — 2k (BRE XA 44 E R
SRR H) A HA S A AN T a4 R T A B (MR — % IR T A IR — 1)
L/ N = A
[0221] 100 3fLL X/Y HufH
[0222]  Horp X 2 HIP A0 BEXRE 3% ALTON=2 73R 37 1) A B GO Hh i 20 D4y AR TR] DG IE ) 2
FERRRIEAL, HILr ¥ & B i SE IR IE S B, W LAERAR, M7 A A 5275
B IS EEANAH SRS, A AHAT T B 1 %6 2 JE1R 7 41 [m)— PR R AN S5 T B AHNS T+ A 19 %6 2 S5 1R 74
A —PEo BRAE S AN AR UL, ZEA SCH G BT % 2 IR 741 A —PE P #R 2 FH ALTGN-2
SRR Gy B A SRS 2 1
[0223]  AAE “ W57 5 4MA A7 Fa XA HIF], 2L DL SRV A A v () 1
IX IR 2 05 AT AT SRAFAE , I HASES 556 it FH s sl 500 1 32 3838 LA A T 52 1) 23
PEI 5 AN Sy
[0224] 2 FHARAR” S35 2550 AN R T3 M o I e, Hox S2 ik E 2 e d . 25
AR FEAEAN PR 22 b 771 T T 771 e s 771 s B 5 771
[0225] [ dE 53 4b U B, R 3E “HT A R AL B R 5 % B 23 /kexin B 9 (Proprotein
convertase subtilisin/kexin type 9) (PCSK9) ”.“PCSK9”uk“NARC—1">4 H T A< 3¢ rp i 2
oK AT A kIR (LTS FLE I an R K2 E3h ) (BN ) Famg ik 224 (i,
AINRAERER ) ) BIAEAT AR PCSK9, BRAE ST A I o iZARTE I #: “ 42K AN T PCSK9 LA
F 41 B P 0 = A AT JE X PCSKO BRILATA] Fr Bt o i ARIE L AFE RIRAELE I PCSK9 1
AR, 5, BY AR B A AR A
[0226]  ARif “PCSK9 yi5 1t ” 5% PCSKO [#) “ A=) 223 1 ” 4 H T AS SCrp N 45 PCSK9 A T4
AR o AE RS 7 e, PCSK9 JiE MG PCSK9 5 4 sk 52 A4 AH B A F ki 4h & 1)
RE ST FERELLS e, PCSKO (A 24id PR & PCSK9 5 LDL- 5244 (LDLR) Z5411fe
1EHE LSzl 77 22 h, PCSKO 454 344k 5 B2 LDLR [ B o 76 HE 86 szt 77 28 i, PCSKO 1% 140
% PCSK9 R sk ks> LDLR FOFFH BE R fRE f o #E R 285zt )y %, PCSKO (AW 24 im P 5
PCSK9 #3210 1Y LDL (I IAE J1 . 78 -5ty %€ rh, PCSK9 AR 243 ME AL H5 PCSK9
B2 R T LU 5 LDL 54511 LDLR FIEHIRE ) . FEHELEsI)it /7 %+, PCSK9 [H2EW)
G ARG PCSK9 A AT LA -5 LDL 254 1) LDLR (IS RE )T o #5265t 77 %€+, PCSK9
A F 35 M AL FE t PCSK9 15 5143 (signaling) FTEXATAR 4240 PE
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[0227]  “HLE Fv” 80 “scFv” HLAR F BOt & PrAa i VH A VL g5 fadal, o 3 28 2 oy s A
FZRREEAAAE . — b, FITIR scFv 2 JIKAE VH FI VL g5 /g dak 2 [R) I 6 & 2 ik Sk, prid 4%
SAE scFv JE S0 T PR 45 6 2L 45t kT scFv B£8R 2 WA 4n Pluckthiin I+ The
Pharmacology of Monoclonal Antibodies( HLygEFiiA 2y P2~ ), 4 113, Rosenburg fll
Moore 4% , (Springer—Verlag, New York, 1994), pp. 269-315 1,

[0228]  F] T AT, “¥5 97 (treatment) ” ( J HodE ik R W “ 697 (treat) ” BL“IR 9T
(treating) ”) FRAEZAR SRR VR YT I AR BERE T Il R -0, 3 HLnT LA 1 97 5%
FEIm PRI B 22 R P EAT o BT B BARZSCR AL FEAE AN BT B 15008 A2 053k, SR FIGE
PR VS 3R 5 I3 ) A AT 4 e T 4 g 3L 2 I SR, ol D i e e 2, o5 gl A i R,
REIRZZ A B S 5 T o A — S8 S 7 22, WA R WA B T~ RE 22 0 1) A= ek 22
TP )3 T

[0229]  ORiE “R]ARX” 8f “W AR L5 48 S 5Pk S PR S & B TiA el i 1) 45 1
W RARPUATEFERIEREE (VH R VL, 43 ) (100 2% 45 #a e 55 5 A AL 46 44, Horp
FEAS G5 R 5 DY AR ST IR BRI (FR) I =ANE38 X (HVR) o« (2, 44140, Kindt 4% Kuby
Immunology, Zf /N, W. H. Freeman&Co. 91 171 (2007)) . EEAN VH 8% VL &5 k3] LUE LLES T
USSR tE . HeAh, AT LT ISR B S5 E PR 45 & P R) VH 58 VL 2538k /) B9 45
TR PR PUAR, Loy a5 B4 VL 8% VH g5 R 81 S0 . 2 WL, 41, Portolano 4%,
J. Immunol. 150:880-887 (1993) ;Clarkson %%, Nature 352:624-628(1991) .

[0230]  ORiE 7 Bfk " e AR SO Al A I A A BE A 08 T S AR 1 O — IMX IR AL IR 7y
T o SUARECIEAE N B IR HIRL IR Z5 R R DL 455 Bl g 5 I AN 1E E A R R4
IR, — R BRI TR T AT E A LR 30K o« IXAE B ARAE A SRR
[0231]  WIARSCAEH I, BRAESS A W], OB “—A (@) 7, “—A (an)”, A
(the) " UIEEHZH% .

[0232]  GNASTAS FH ) “ 207 s TR AR AR HOR STUEAS S AR N D3 25 5 NIRRT & AMEL )
W IRZENE . ARSON “24” FAESSH s AR CREAR ) $5 m IEME S A 5 1
[0233]  BEPRARAA SR 19 A B 1) 7 TR S it 7 A AL T AN S &, “ i
J7 TR SE it T 58 A, 7 N BEAR bl T TR STt 7 48 A

[0234]  II Z0-EHF0 )57

[0235]  fE—J7 I, A% A B 70 25 TR BT PCSK9 PuARskAG I sEae A IR 45 2 . P 751
4R AR A BT PCSK9 HUAAFHL KT PCSK9 1L 23k v 2 BBl 1L LDLR Jrb o Bedh, 45 Rk 5e
Jiti 3T PCSK9 HUARBAAR 2 i 1 5 LDL— H [ e /Ko DAL, WA SC ik (R AR & B (7] PCSK9
PUARSE AL LR V07 A2 WA, PR ¥ 97 A2 W A H T8 1m) 55 PCSK9 AH JC 195 BE 22 4R 0L
A51) 01 L[] P A D

[0236]  F I Lo S 7 G, N [ e AH OB 7 A FE LUK o AT — el 22 A« g JE [
ILAE S O JIE 5 AR B 45 & 1L (metabolic syndrome) B R I jeb IR 2 Ik L JIE A (coronary
heart disease).ZH (stroke) . ML E %) (cardiovascular diseases) . i /R 7k i 2R
i (Alzheimers disease) A — MMk M7 & MEIMLAE (dyslipidemia) ( HE s Kyl an 7t &
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PS8 L35 JIEL ] 7 ) v K9 LDL s T o 4 H 3 =185 T = i VLDL A1/ BRAIRH HDL) o AT LAfs ]
Pt PCSKO HiAd ( Fpdutth 5l 55 — i al 22 M FoAth 24 77 20 G b ) 38 7 1 D O P R 4 O 1 S %
JIGS I P — 26 3 R o P S ) 0 5 AR 25 5 1E B IR (diabetes mellitus) KRR A
P = B IfRE (familial combined hyperlipidemia) « 28 M iy H i = BE M AE (familial
hypertriglyceridemia) « % & 1'f /& JH [ % Ifil iF (familial hypercholesterolemias),
A5 2% A P E IE [ B2 O GE (heterozygous hypercholesterolemia) « 2§ & 14 i JH [ % 1M
SiE (homozygous hypercholesterolemia) - FiERTEGR A MEZ NS 1 (familial defective
apoplipoprotein)B-100 ; £ % X P /& IH [ B IMAE (polygenic hypercholesterolemia) ;
W obi #% 2 FE 5 N (remnant removal disease). I Wi B§ St 2< (hepatic lipase
deficiency) 4k & T LU N AR 2 8 G MUAE X AMHE (dietary indiscretion) . AR
WLEEREAS (hypothyroidism) 254 (036G MEPE AN A2 /7 v, B BH W 771 F B R 2R PR 77
(thiazide diuretics)) ;B IRZES1E (nephrotic syndrome) 1245 3= (chronic renal
failure) « FEJIRZE G 1 (Cushing’ s syndrome) . J& & PERH YT P P84S (primary biliary
cirrhosis) JHEEUIFUN (glycogen storage diseases)JHF4HMisE (hepatoma) « IHYTIA A
(cholestasis) i um B KHE (acromegaly) JHi % 2598 (insulinoma) « FR-afifh A=K 2B = 0E
(isolated growth hormone deficiency) AWK FT & H i = BEIMLAE (alcohol-induced
hypertriglyceridemia) o ASCHTIRFHT PCSK9 Fuddk ] LU 7By skyb o7 sl ik s Al A0 5
Jo3 » SVE T, el bR B0 JhK O B9 ek o B BB B ik 59 (peripheral arterial disease) .
Aorh (R P (ischaemic) A H I P (hemorrhagic)) . /0 & Y (angina pectoris) X
Jioi I %57 2 99 FH 2 P gk ik 2 5 1E (acute coronary syndrome) . /0 LA #E (myocardial
infarction) o {EHEEESIITT G, ASCHTIA BT PCSK9 HLAA T LA T-FRAK LA R XU < 3F
AP O KA (nonfatal heart attacks) EUEMENHEEIEME 26 1 FELE SRR )00
FAR O I v (P BV 97 AR A O I (1) R8BI R0/ o0 I8 A, L vl T 0 1
IR T B0 Qe T RO I R AE AR AT IO HE T AR R/ 5 A FH ZE 1 3 ik R e 3 1) 1 97
PEHELESIT 7 22, ARSCHTIR BT PCSKO FLAR A7 V2 AT LR T~ FRAIG IR A 1R o L A2 1) X
5 o

[0237]  A. 7nf9I 4T ~PCSK9 ik

[0238]  FE—J7HIH, A BHRAIL 455 PCSK9 [0 B PuiA. EHELLSIiE 7 ZHh, It PCSK9
PUARIAT PCSK9 ¥ 1k

[0239]  #E—J5 M, A AW HR AL ST PCSK9 Hidk, HAw & &b —A A =AU A
o N ANE E BLR 9 HVR : (a) HVR-H1, ik HVR-H1 445 2 JE M7 51 SEQ 1D NO:1. SEQ ID
NO:2.SEQ TD NO:3EESEQ ID NO:42 ; (b) HVR-H2, ik HVR-H2 10 & & JEMR /¥ 41 SEQ 1D NO:4 ;
(c) HVR-H3, ik HVR-H3 t0 & & LR ¥ 51 SEQ 1D NO:5 ; () HVR-L1, Frid HVR-L1 {5 & LR
J¢%1 SEQ 1D NO:6 5% SEQ 1D NO:7 ; (e) HVR-L2, FTik HVR-L2 A& & LML 741 SEQ 1D NO:8
BSEQ ID NO:26 ;I (f) HVR-L3, ik HVR-L3 £ 1% 2 5 )7 41 SEQ 1D NO:9.SEQ ID NO: 10,
SEQ ID NO:11.SEQ ID NO:12.SEQ ID NO:13.SEQ ID NO:14 m¥ SEQ ID NO:33,

[0240]  7E—TJ71H, A K IR AEHT PCSK9 ik, Friddt PCSKO HLARLL &5 /S M udG LA T 1)
HVR : (a) HVR-H1, frik HVR-H1 1935 2 542 7>41 SEQ ID NO:1. SEQ ID NO:2. SEQ ID NO:3
5 SEQ ID NO:42 ; (b)HVR-H2, JJTi& HVR-H2 £, Z( JE 1% /741 SEQ ID NO:4 ; (c) HVR-H3, it
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i HVR-H3 £ 48 JE #2751 SEQ 1D NO:5 ; (d) HVR-L1, FTi& HVR-L1 & %L/ % %1 SEQ 1D
NO:6 5% SEQ ID NO:7 ; (e) HVR-L2, Frik HVR-L2 40,7 & K% )% %1) SEQ ID NO:8 m§ SEQ ID
NO:26 ;81 (£)HVR-L3, frik HVR-L3 14 &2 2E 1871 SEQ ID NO:9. SEQ ID NO:10. SEQ ID
NO:11.SEQ ID NO:12.SEQ ID NO:13.SEQ ID NO:14 mf SEQ ID NO:33.
(02411  FE—J7 1, AR IR HEYUA, Priddiiit & 20— 2D =ik A
PLUR A VH HVR %1 : (a) HVR-H1, ik HVR-H1 £ & % FEF2 /7 41) SEQ 1D NO:1.SEQ ID NO:2.
SEQ ID NO:3 m SEQ ID NO:42 ;(b)HVR-H2, ik HVR-H2 & & AL 541 SEQ ID NO:4 ;
A1 (c)HVR-H3, fiTik HVR-H3 €& 2 LM 741 SEQ ID NO:5. #F—SEjfi 7 &, Hifk &
HVR-H3, FIr ik HVR-H3 £ 5 5 5/ )7 %1 SEQ ID NO:5. 45 5 — NSty &, Hiidfu 4 HVR-H3
FIHVR-L3, T ik HVR-H3 40,5 2 2L /8 7741 SEQ 1D NO: 5, ik HVR-L3 fu7 s K/ ¥ 41 SEQ 1D
NO:9. SEQ ID NO:10. SEQ ID NO:11. SEQ ID NO:12, SEQ ID NO:13. SEQ ID NO:14 u¥ SEQ
ID NO:33. Y%Al 7 &, Pkl & :HVR-H3, frik HVR-H3 {0 &% LWL 741 SEQ 1D
NO:5 ;HVR-L3, ilri& HVR-L3 105 2 FE/R P41 SEQ ID NO:9. SEQ ID NO:10. SEQ ID NO:11.
SEQ ID NO:12.SEQ ID NO:13.SEQ ID NO:14 u{ SEQ ID NO:33 ;1 HVR-H2, ik HVR-H2 13,
FRIERITH) SEQ 1D NO:4. 765 — AL 7 £, Jrikf & (a) HVR-HL, ik HVR-H1 £7%
RAILMR ) SEQ 1D NO:1. SEQ ID NO:2. SEQ ID NO:3 mk SEQ ID NO:42 ; (b) HVR-H2, fiTik
HVR-H2 40,87 & 5508 741 SEQ ID NO:4 ;1 (¢) HVR-H3, Jrik HVR-H3 102 2 L% )7 %1 SEQ 1D
NO:5.,
[0242]  AEY;— T, AW HiiE, Fridsufat & 20— 20 A sl i =4
A LU VL HVR 3241 : (a) HVR-L1, T3k HVR-L1 A& & 3L/ /5 %)) SEQ 1D NO:6 ¥ SEQ
ID NO:7 ; (b)HVR-L2, ffrid HVR-L2 1 5228 ) %) SEQ ID NO:8 5 SEQ ID NO:26 ;1 (c)
HVR-L3, Frik HVR-L3 £ 22 JLp% 7 %1) SEQ ID NO:9. SEQ ID NO:10.SEQ ID NO:11.SEQ ID
NO:12, SEQ ID NO:13. SEQ ID NO:14 8% SEQ ID NO:33. 7E—ANSZifi )y &, Filktu s (a)
HVR-L1, frik HVR-L1 £ 2 =M > 41 SEQ 1D NO:68{ SEQ ID NO:7 ; (b) HVR-L2, fiTi& HVR-1.2
SRIEMRFHISEQ 1D NO:8EY SEQ ID NO:26 ;A1 (c) HVR-L3, ATk HVR-L3 55 & 3R 17411
SEQ ID NO:9.SEQ ID NO:10.SEQ ID NO:11.SEQ ID NO:12.SEQ ID NO:13.SEQ ID NO:14
5¢ SEQ ID NO:33.
[0243]  fE5—J7if, AR WEIPUAE S (a) VH Gk, ik VH g5 flad o5 0 — A &
DA BN A EE = AN F LR VE HVR 41« (3) HVR-H1, firid HVR-H1 455 & 3L 1R 7> 41) SEQ
ID NO:1.SEQ ID NO:2.SEQ ID NO:3 5{ SEQ ID NO:42, (ii)HVR-H2, firik HVR-H2 fu 74 Ik
1741 SEQ ID NO:4, 1 (iii)HVR-H3, Fri& HVR-H3 {04 3% H SEQ ID NO:5 M2 FEMR T4
A (b) VL &5 8938, Ik VL g5 R385 2 /b — AN 2 D AN sl A3 — Nk 3 LU R VL HVR 7
%1« (1) HVR-L1, Jrik HVR-L1 £ & 2 KW 7541 SEQ 1D NO:6 5% SEQ ID NO:7, (ii)HVR-L2, it
& HVR-L2 £ 5 2 SE e 5 #1) SEQ ID NO:8 5 SEQ ID NO:26, fil (c)HVR-L3, JiTi& HVR-L3 fu 7
ZIEMRP ) SEQ 1D NO:9.SEQ ID NO:10.SEQ ID NO:11.SEQ ID NO:12.SEQ ID NO:13.SEQ
ID NO: 14 8% SEQ ID NO:33.
[0244]  AE5 —ANTJrmT, AR RAE G, Frid ikt (a) HVR-HI, Prid HVR-H1 4
HRAFEMRF 4 SEQ ID NO:1 ; (b) HVR-H2, iTidk HVR-H2 U & & FE R %)) SEQ 1D NO:4 ;(c)
HVR-H3, filri& HVR-H3 £ 2 M2 741 SEQ 1D NO:5 ; (d) HVR-L1, ik HVR-L1 44 & 2 LR P

31



N 104364266 A i MR P 24/82 T

%] SEQ 1D NO:6 ;5 (e) HVR-L2, Jirid HVR-L2 . &2 2R /7741 SEQ 1D NO:26 ;1 (f) HVR-L3, fif
& HVR-L3 3 B ZE R 41 SEQ 1D NO: 9. 7E5 —ANJriit , ARWIGE ATk, Prid ikt
4 (a)HVR-HL, ITik HVR-H1 A4 2 JE %41 SEQ 1D NO:1 ; (b) HVR-H2, Irik HVR-H2 £ 4
HEPR 741 SEQ ID NO:4 ; (c) HVR-H3, JiTidk HVR-H3 40 {5 2 H M2 /741 SEQ ID NO:5 ; (d)HVR-L1,
itk HVR-L1 A5 AR P 41 SEQ 1D NO:7 ; (e) HVR-L2, Jirik HVR-L2 G5 2 SR 7 4] SEQ
ID NO:8 +Fl (£)HVR-L3, Jiik HVR-L3 {U £ % JEM ¥4 SEQ 1D NO:9. fE5—ANJrifith , 7
RIIFE PR, Pridpifk & () HVR-HL, Brid HVR-HI 8 2 2R/ 41 SEQ 1D NO:1 ;5 (b)
HVR-HZ, fif i HVR-H2 43 % % KL W8 ¥ 41 SEQ 1D NO:4 ; (c) HVR-H3, iT ik HVR-H3 i 75 5 JE i
J¥% SEQ ID NO:5 ; (d)HVR-L1, Jirid HVR-L1 05 2 JEMR )3 51 SEQ ID NO:7 ; (e) HVR-L2, it
ik HVR-L2 403 % L7 51 SEQ ID NO:8 oFil (£)HVR-L3, FIrik HVR-L3 {475 % JEM 741 SEQ
ID NO:10. fE55— A7, ARG, Brid stk s (a) HVR-HL, Frik HVR-H1 42
S LTS SEQ ID NO: 1 5 (b) HVR-H2, fiTid HVR-H2 44,7 % 5L Me %41 SEQ 1D NO:4 ; (c)
HVR-H3, ik HVR-H3 40,242 Fa 6 5541 SEQ ID NO:5 : (d)HVR-L1, Tk HVR-L1 44 5 S e
#1 SEQ ID NO:7 ; (e) HVR-L2, Jirik HVR-L2 £ {5 Z 5L/ 41 SEQ ID NO:8 ;1 (£) HVR-L3, it
& HVR-L3 W& 2 A6 41 SEQ 1D NO:11o £E 5y — NI, ARWFE G, Fridsiisty
% (a) HVR-HL, Firidk HVR-H1 A& Z LR 741 SEQ ID NO:2 ; (b) HVR-H2, firik HVR-H2 475 %
SR 751 SEQ 1D NO:4 5 () HVR-H3, [T i HVR-H3 {1, & 2 JE W2 /741 SEQ 1D NO:5 ; (d) HVR-L1,
JTik HVR-L1 £ & & 567 51 SEQ 1D NO:7 ; (e) HVR-L2, JiTidk HVR-L2 i & Z 5E 2741 SEQ
ID NO:8 ;M1 (£)HVR-L3, Arid HVR-L3 & & FEMR 751 SEQ 1D NO:12. fEH—ANyid, A
RIFEAGR, PrdHiiR s (a) HVR-HL, Frik HVR-H1 135 225741 SEQ 1D NO:42 ; (b)
HVR-H2, fiTi& HVR-H2 % & FE M) 741 SEQ 1D NO:4 ; (c)HVR-H3, fiTik HVR-H3 £ 7 Z R
J¥% SEQ ID NO:5 ; (d)HVR-LL, irik HVR-L1 G &2 518751 SEQ 1D NO:7 ;5 (e) HVR-L2, Jii
& HVR-L2 fL 5 2 55741 SEQ 1D NO:8 i1 (£)HVR-L3, fiTik HVR-L3 7 2 3L /241 SEQ
ID NO:12. AR5 — A7, ARG, Bridsiik s (a) HVR-HL, Frik HVR-H1 42
T LR TS SEQ 1D NO:3 5 (b) HVR-H2, ITid HVR-H2 44 3% & 5E /e /741 SEQ 1D NO:4 : (c)
HVR-H3, ik HVR-H3 117 2 JE 551 SEQ 1D NO:5 5 (d)HVR-L1, ik HVR-L1 15 S HE i 5
¥ SEQ ID NO:7 ;(e) HVR-L2, ik HVR-L2 4 2 L% /7741 SEQ ID NO:8 ;A1 (f)HVR-L3, fir
J& HVR-L3 A 3 2 SR 41 SEQ 1D NO: 130 {255y, AR WIS ETis, Fﬁtﬂdx@
% (a)HVR-H1, ATi& HVR-H1 49 & % FE MR 741 SEQ 1D NO:1 ; (b) HVR-H2, FiTid HVR-H2 {3 &
JEIRITHSEQ 1D NO:4 : (c) HVR-H3, JiTik HVR-H3 43 7 2 3 MR /741 SEQ 1D NO:5 ;(d)HVR—Ll,
JTik HVR-L1 A0 & & 5L MR /7 41 SEQ 1D NO:7 ; (e) HVR-L2, JiTidk HVR-L2 14 & & 5L MR /741 SEQ
ID NO:8 ;A1 (£)HVR-L3, ik HVR-L3 W& ZFM 741 SEQ ID NO: 140 £S5 — A7l , A
KRR, Fridyiik @ (a) HVR-HI, ik HVR-H1 {15 & ZE M 741 SEQ 1D NO:3 ; (b)
HVR-H2, fiTik HVR-H2 407 2S£ )7 41 SEQ 1D NO:4 ; (c) HVR-H3, jiik HVR-H3 f & 2 IR
# SEQ TD NO:5 ; (d) HVR-L1, JJiid HVR-L1 (335 S BEMR ¥ AU SEQ 1D NO:7 ; () HVR-L.2, FiFids
HVR-L2 5 B2 741 SEQ 1D NO:8 il (f)HVR-L3, firidk HVR-L3 40 & & R4 SEQ 1D
NO:33.

(02451 FERELGSH 7 S, i PCSKO HUbA i ABEALIN o 75— ANSEHT7 224, $t PCSKO itk
A5 AN AEAT 72 BB SR 5 6 v 1 HVR, I LB A B g AR A HESL, 451 4, N 43 BR AR 1 ATE 42
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N ILAHERL,

[0246]  7E 55— 51, BT PCSK9 HLiktu & Bk nf AR g5 M3k (VH) JA1, ik 41 5 2 24 1R
J¥%1 SEQ ID NO:15. SEQ ID NO:16. SEQ ID NO:17. SEQ ID NO:27 5f SEQ ID N0:43 Hf
£/190%,91%,92%,93%,94%,95%,96%,97%,98%,99% 5% 100 % -4 [7] . fEHE
sy &, A &/ 90%,91%,92%,93%,94%,95%,96 %, 97 %, 98 % 1%, 99 % 6] —
PER VH R FAEN TS5 700 & e (B, SR ) (RS R, (H 2 A8 prid 7
HI 1Pt PCSK9 HURLRFFLE A PCSKI IMRE J) . FESELES i/ %€, 76 SEQ 1D NO:15, SEQ 1D
NO:16,SEQ NO:17.SEQ ID NO:27 5{ SEQ ID NO:43 7, Fiit 1 & 10 AN Ll o B e L 3 AT
/ BR R o AEFELE S TT S, B e Al B O R AR AE HVR AR (B, 75 FR ) o ARIE
i1, #71 PCSK9 $i444u% SEQ ID NO: 15, SEQ ID NO:16.SEQ ID NO:17.SEQ ID NO:27 ¥ SEQ
ID NO:43 (1) VH 71, Q38 Bk e &1 80 S 4B M o A8 — ANl B STt 77 22, VH A 2 —
A AN EL =A% [ BLR R HVR : (a) HVR-HL, JT & HVR-H1 405 2 518791 SEQ 1D NO:1.SEQ
ID NO:2. SEQ ID NO:3 8% SEQ ID NO:42, (b)HVR-H2, firid HVR-H2 £ 3 2 2 /341 SEQ 1D
NO:4, #1 (c) HVR-H3, fri& HVR-H3 £ & 2 FL/R ¥ %1 SEQ ID NO: 5.

[0247]  fE5—J7 1, $& 44t PCSK9 Hifa, Horb ik Hiiftl & B BE v A2 g i s, (VL) , Pprik
kR AR g5 (VL) 52 LR P41 SEQ ID NO: 18, SEQ ID NO:19. SEQ ID NO:20. SEQ ID
NO:21.SEQ ID NO:22.SEQ ID NO:23.SEQ ID NO:34.m%SEQ ID NO:44 HH % /090%,91%,
92%,93%,94%,95%,96%,97%,98%,99% 5% 100% 741 [A]—+ . £ERLesif &, A
HE/190%,91%,92%,93%,94%,95%,96 % ,97% , 98 % % 99 % [a] —VE (1] VL FE A AHR T
S22 P HAE B (B, PREF PR E ) 3N B, (HR R BTl 7 21 9 BT PCSK9 Pt A4 £
Fi4E4 PCSK9 HIRE )T o AEF- 2852 7 227, #F SEQ 1D NO:18.SEQ ID NO:19.SEQ ID NO:20.
SEQ ID NO:21.SEQ ID NO:22.SEQ ID NO:23.SEQ ID NO:34 mk SEQ ID NO:44 v, il 1 £
10 N IEFR T E e ARAFN / BB . FERELESE Ty S, B, 3 N B 2 K A AE HVR 4b
(R4 (RBP, #5 FR o) o ARG, $it PCSK9 Hii44d 7 SEQ ID NO:18.SEQ ID NO:19.SEQ ID
NO:20. SEQ ID NO:21.SEQ ID NO:22.SEQ ID NO:23.SEQ ID NO:34 uf SEQ ID NO:44 H1[f]
VL 741, A5 prad e 0 R 3 e B M o 76— MRERI I STt 7 20, VD A — AN A el = A
1% F LN HVR : (a) HVR-LL, Prid HVR-L1 (& 2 5.7 41 SEQ ID NO:6 5 SEQ ID NO:7 ;
(b) HVR-L2, fTi& HVR-L2 40 & 2 FE0% 7+ %1 SEQ 1D NO:8 B¢ SEQ ID NO:26 ;F1 (c)HVR-L3, fif
& HVR-L3 40, & & JE/e 741 SEQ ID NO:9.SEQ ID NO:10.SEQ ID NO:11.SEQ ID NO:12.SEQ
ID NO:13.SEQ ID NO:14 ¥ SEQ ID NO:33.

[0248]  fE5)—ANJ7HH, $efEyt -PCSKO fiufsk , Hrh pridfuis s & i ESCPR AL AT S sk
i 7 S0 VH, Fan B SCHR AR AT R S T SR VL. fE— AN e, ik B s
f3% SEQ ID NO:15 A1 SEQ ID NO: 18 () VH Al VL [3> 41 , ALFEHLL 3751 (B0 3 f 6 i . £
— NS, TR FTAR S B4 SEQ ID NO:27 11 SEQ ID NO:44 iy VH 1 VL 471
BFE IR LR PRI IS o A2 — NS TT S0, Prd g7 sl SEQ ID NO: 15 1 SEQ
ID NO:19 ") VH A1 VL 741, A HE IR 4 Bl B e B . e — NSt b, Priddt
R4 9408 SEQ 1D NO:27 A1 SEQ 1D NO:19 ") VH AT VL 5241 , CLFEARLL /34 (K801 o 15
Mio 76— AT T, FrRPiiRs> 45 SEQ ID NO:27 A1 SEQ ID NO:20 Hff) VH F1 VL
JPA, AFE IS e A B R B M . AE— AN ST R, Bridduissr & SEQ ID NO: 16
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FISEQ ID NO:21 "y VH F VL P41, RHEIARLL e 5 Bl it 5 50 fE—/NSEiir E
PR B4R 405 SEQ ID NO:43 A1 SEQ ID NO:21 "y VH A1 VL 41, 4045 B L8 5 41) 1 i
PRIE A . 7E—ANSEHE T, iR Puiisr e & SEQ 1D NO: 17 A1 SEQ 1D NO:22 H1f#) VH
FVL P4, WIEIBL R B e S . fE— A7 b, Fridyiik sl & SEQ 1D
NO:27 1 SEQ 1D NO:23 1] VH F1 VL J741), (48 S LL /7 51 (PR 2R e B M o A5 — /N SEi T %
o, BT HLAAS I SEQ ID NO: 17 A1 SEQ ID NO:34 Hrfk) VH F1 VL 31, A48 IR LL 77
(1R e 1B

[0249]1  FE—/NJ7THH, BT -PCSK9 Puifts & Eak 741, ik B Rk 7 41 5 2 L 741 SEQ
ID NO:35 B £/90%,91%,92%,93%,94% ,95%,96% ,97%, 98% ,99% , 5 100%
R[] — 1 AR RS s 7 b, B E/090%,91%,92%,93%,94%,95%, 96% , 97%
,98% , 5% 99% [F]— MM EEE A S A AN TSP S (Flhn, fRfFES), A,
kR, (RSP APt -PCSK9 HiiR R B T 456 PCSK9 M HE . 75 R L850t 77 %8
i, SEQ ID NO:35 Hhdh 12 10 N MRyl B4, ST/ Bk . 7R LSSl &b,
B, A, B R ARTE HVR LAAMPIX I (BT, FR o) o ATk, $T -PCSK9 Hifk d st
4y SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:27, 5§, SEQ ID NO:43 [ VH /)T
H, AFEXT IR E B . e SEr b, PR B E B LN S I —A
PN =A™ HVR : (a) HVR-H1, AT iR HVR-H1 & % FE# 7741 SEQ 1D NO:1, SEQ ID NO:2, SEQ
ID NO:3, #% SEQ ID NO:42, (b) HVR-H2, firik HVR-H2 U &4 JLP8 /71 SEQ ID NO:4, F1 (c)
HVR-H3, frids HVR-H3 A& 2 FE /741 SEQ 1D NO:5.

[0250]  FE5 AU, 2451 -PCSK9 Hiidhk , Horb Ik sl & 0 5E, Irid 25k 5 2 0k
M 41 SEQ ID NO:36 A A4 /90%,91%,92%,93%,94%,95% ,96%,97% , 98% , 99%
, 8 100% P A —VE. FERLeseti T b, HA 20 90%,91%,92%,93% ,94% ,95%
,96% ,97% ,98% , 8% 99 % [n] — VLM 4P A& A AN T2 2% Py E e (i, fRagE
) HEN, B (BALE %S T —PCSKO Hiik i B T 454 PCSK9 [IfiE )y . 7oLk
7%, SEQ ID NO:36 Hr st 1 42 10 ANz SRR B , Fh AN/ Bk . 7RSIt
TTEF, B, A, SRR AELE HVR DU IR (BY, FR H ) o fTiE , BT -PCSK9 $it
R4 4 SEQ 1D NO: 18, SEQ 1D NO0:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ
ID NO:23,SEQ ID NO:34, 8¢ SEQ ID NO:44 F1(f) VL %1, WiEi%F B S 6. 78
R SE T 2, IR BB EE A UL R &I —A, PN/ HVR : (@) HVR-LL, Brik
HVR-L1 A0 & 5 S 5 41) SEQ ID NO:6 5{ SEQ ID NO:7 ; (b)HVR-L2, firi& HVR-L2 2 4 ik
PR 741 SEQ 1D NO:8 5% SEQ ID NO:26 ;fil (c)HVR-L3, frids HVR-L3 4 & & FE R /741 SEQ 1D
NO:9, SEQ ID NO:10, SEQ ID NO:11,SEQ ID NO:12, SEQ ID NO:13,SEQ ID NO:14, #{ SEQ ID
NO:33.

[0251] A5 U7, $eftyi -PCSK9 fiufak , Hrh pridfuist & i ESCHR A A 5 sk
7 S S, FR SRR A R S T P AR . AE— NS e, b ik
5 EEE, TR RO S @ AR SEQ ID NO: 35, FIRHE, Tk 4kt & 2 JE IR P41 SEQ
ID NO:36, fER-Sbsjfi j7 %, SEQ ID NO:35 7 C A um#liak i — Ak i N F5Em , filhn,
HAE A K451, 8L G450 F1K451, AERELLSi T %€, SEQ ID NO: 35 H K] P449 & Wil ()
(amidated) »
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[0252] ik 508. 20. 33b FAFZILIRIT41 (SEQ 1D NO:35) :

[0253]  EVQLVESGGGLVQPGGSLRLSCAASGFTFSSTATHWVRQAPGKGLEWVARISPANGNTNYADSVKGRET
ISADTSKNTAYLQMNSLRAEDTAVYYCARWIGSRELY IMDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAAL
GCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY ICNVNHKPSNTKVDKKVEPKS
CDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQY
NSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPTEKTISKAKGQPREPQVY TLPPSREEMTKNQVSLTCLVKGFY
PSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHY TQKSLSLSPGK
[0254] ik 508. 20. 33b F4E R IEIRIT41 (SEQ 1D NO:36) :

[0255]  DIQMTQSPSSLSASVGDRVTITCRASQDVSTAVAWYQQKPGKAPKLLIYSASFLYSGVPSRFSGSGSGT
DETLTUSSLQPEDFATYYCQQAYPALHTFGQGTKVEIKRTVAAPSVF IFPPSDEQLKSGTASVVCLLNNFYPREAKY
QWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

[0256]  FERELLSfi /7 27, SEQ 1D NO:35 £E C ARum bl i — A s AN =L , filn, H
ANy K451, B GA50 A1 K451 (flan , PriddE s SEQ 1D NO:35 M2 25/ 1-449 B SEQ
ID NO:35 (2 LR 1-450) o fEFELESI T %, SEQ ID NO:35 ot P449 & BLZALT .
[0257]  fF RS szl gy b, v DLl L 4 A N % R 1 1 (combinatorial alanine
scanning) KEMIIRERNL . AEZTTIEH, 416 N2 IR A ms n] LU %99 5 4T PCSK9
PUAR I AH B AE P @5 19 PCSKO 8% 1 b 1 28 25 e . A6 SRS sl 7 b, RAZE M R
(conformational) Jf H. 5 PCSK9 4t & #HT PCSK9 Hi4k Fab F BB s iR s #n] LU T e R
Rr o AE—T7 T, AR TR D UA, Prid Hiig 5T AR A 4T PCSKO Fufk 4 & A1 R =
K7 o 5, A5 FE e S 7 22, $RALX A I PuAs, Brid ik 5407 SEQ 1D NO: 15 [ VH /411 f1
SEQ ID NO:19 ) VL J¥ 3 i1t PCSK9 BTk 4G AH R )R A o A8 R L8 S 77 2 v, JRALIXAE ()
PuAk, Fridyuik 54 SEQ ID NO:27 [ VH /@ #1IF1 SEQ ID NO:19 ) VL J¥ 81 HT PCSKI it
A SR ARSI, ALK P, Fridyiik 545 SEQ 1D NO: 27
[¥) VH )7 %111 SEQ ID NO:20 [ VL JP 24T —PCSK9 Ak 4l & AH Rl 2R Ar o A5 HELe St 7 42
b RALXRERIFUAR, BTR PR 54075 SEQ ID NO: 16 (¥ VH #4110 SEQ ID NO:21 i VL /7%
HIIIPT -PCSK9 HUARL A AR IR R A o AEFELESTIt Ty b, $RALXFE Pk, Friddiik 5
4 SEQ 1D NO:43 [f1 VH JEHF1 SEQ 1D NO:21 (¥ VL J551 f1HT ~PCSKO Fi ik 45 2[Rl [ 2247
TERLESE T 2, SR U FE g, Pridbifk 545 SEQ ID NO: 17 [ VH [ #11F1 SEQ ID
NO: 22 1] VL 7 HT -PCSKO PLAR Ll S AH IR AL . 7R LES 7 Serh , $RALIXFEdiAk,
Bk PifA 5445 SEQ ID NO:27 f) VH 541181 SEQ ID NO:23 ff) VL [7*#1 i$HT ~PCSK9 Pifk Ll
BRI RAL . AEFELESIT )T S, $SRALXFE M PTiR, Pridifk 5407 SEQ ID NO: 17 ) VH
JFAIAT SEQ 1D NO:34 (1) VL 4 [H4T ~PCSK9 Pk &l & AH [ IR A7 .

[0258]  fE—J7 I, A WAL PCSKO Huik sl LT IR 455 1 B, Frid 7t PCSK9 $i 44 sl
FUR S5 i BCSAT—FA SCHTR (R4 32 4 H 55 4 N\ PCSK9 o 75 HE 6 Sz it 7 22 v, 5540 1tk 45
Al U ELTSA W58 R e o 514, 5 L85l 7 2 b, SR (X FE Ak, ridyiik 56
47 SEQ ID NO:15 [ VH JF%1F1 SEQ ID NO: 19 ) VL [ 41 (1T PCSK9 Hi4k 3% 4+ Hh 45 4 PCSKO.
PEFEL S 7 22 b, JRAX A HUAE, Pridbiia 5475 SEQ ID NO:27 1) VH J¥ 41 #I SEQ 1D
NO:19 1) VL J3* 31 [\ 41 PCSKO Hifh e 4 45 & PCSK9. AERLLLSIti 7 &, # X AR M9t
&, FridyitA 5407 SEQ ID NO:27 [¥) VH J»#1IF1 SEQ ID NO:20 /) VL J¥ 314t -PCSK9 i
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AFEgr g & PCSK9. AEFELESIHti )y &b, $RALIXFEIPUL, Fridpifs 5 SEQ ID NO: 16
[*) VH J¥%1A1 SEQ ID NO:21 ) VL @214t —~PCSK9 HiAk e 445G PCSK9. {1 HELE Sl 7 42
v, SRAEXRERIPUA, iR Piik 5404 SEQ ID NO:43 f) VH /341 F1 SEQ ID NO:21 i) VL J¥
HIRPT -PCSK9 PidkTe 4+ 454 PCSK9. FERELesijir &b, 1RALIXAEMI P, friddiih 54
4 SEQ 1D NO:17 ¥ VH JF%IF1 SEQ 1D NO:22 [ VL J¥ 4 It —PCSK9 FifAk 3% 4+ 454 PCSK9.
FEHELESIIf T b, SRALIXFE U, ridHifa 54 SEQ ID NO:27 [#) VH J74IF1 SEQ 1D
NO:23 [¥] VL J@ 3 it —PCSK9 HiAk T4+ &5 PCSK9. AEFELLSItiy £t , $RALXFE Hiik,
FriR Pk 544 SEQ 1D NO:17 [ VH 1) F1 SEQ 1D NO:34 [¥) VL 41 [#)41 ~PCSK9 ik
4484 PCSK9.

[0259]  FESELESIH 7 S, S IX AL I PUAR, Frid Huik & & WA SOk i) PCSK 1) 7 B
PIRERAL . FEHEEE S 7 S, $RALIXFE B, b PiiA 4 & 7e 405 SEQ ID NO:24 (A
PCSK9 24 FE 18 /7 41| () 2 JE R 376 & 379 fr) PCSK9 ) BN BB A7 o AF FE 85 it )7 6 b, AR
PEA R IR RIS RER / 8 gh KRNI ALFE N PCSK HI5kIE D238, 7EKELesjifiJr £, iR
WA R W PRI T RER / Bgh M ZRATALFE N PCSK9 HI5EIE A239., 7ERELesjifiJr £, MR
P A B PRI SRR / B # R A7 B 46 N PCSK9 [1)5% 2k D238 Fll A239, 7EHELLsi i 5
ZErh MR AR B PRI DI REFN / BEE MR AL 4E N PCSK9 15k E366. 7KL LE St 77
Zrh, R A R BRI D Re R / Bas MR A7 B0 46 N PCSKO [R5R2E D367, 11 LL 5 i 5
Z R A K W BRI ThRe A/ Bl f R AL HE N PCSK9 5% 2L E366 HI D367, {1t
Pesit Jy e, ARPEAS K A BUARI DhRERT / BR &5 R A FE N PCSK9 fi%%3E H391., 7EH:
Ses il Jy Zh, ARIEAS R W I BUIR I T RERN / ol g A AT AL FE N PCSK9 FI5k & E366. D367
FH391 . M o — NSt 7 8, A B A K B TR R D RE AN / B h R A7 048 A PCSK9 (1)
BRSE A239 F H391. 7B HELU8Zjifi 7 b, ThRER / B &5 MR AL B HE N PCSK9 4RI A239,
A341, E366. D367 Al H391 ) — e AN, FEFELESi Ty 2, DiRe M / sigh iy R A7t dh
AR5 N\ PCSK9 f#) A239, A341, E366. D367 F1 H391 HARIEP i — ANk A, fr 5 st 7 &
W R AR B PTG ThRER / BRe MRS (1) 20—k B BU 4RI 45k
5 N PCSK9 1) R194 1 E195, (11) #/b—ANk [t LN 4L 4L it s& % < N PCSK9 1) D238
1 A239, (i11) Z/D—ANE A i PR A4l sk 3E : A PCSK9 ¥ A341 A1 Q342, Fl (iv) 2
b —AN% H DL 20 2 AR 3L« A PCSK9 Y E366. D367 13695376, T377.C378.F379.
S381 FIH391 . fEHEEE STt 7 ey, DR / sl RAL AL LU RIS I — A AN =4S
VIS FAS S B IUS EA —AS  2AS = AS FPUANE A - A PCSK9
(K] R194, E195, D238, A239, A341, Q342, E366. D367, 1369, S376. T377. C378. F379. S381 Al
H391.

[0260]  7EA K B 1) 55— AN J7 i, AR B AT A DL 52t 75 48 ) Bt PCSK9 it A4 42 B vt B 47t
P B FE IR A DU NIRRT ER N B . 76 —AN St 7 22 i, $t PCSK9 Hiid & Hiik fr B, 4l
1, Fv, Fab, Fab”, scFv, XHAABF (ab” ), HB. 25— ANSEHtiTr &, fiigkd Ky,
BN, 5e 3 1gG, PrARBL WA ST & S A TR ) B AR 22

(02611  7E 53—y T, AR $ AT o] LA b 52 77 8 1 BT PCSK9 Po A vl LA 45 & Wi e LL T 584>
1=7 FTIRATATRFAE (bt sl A )

[0262] 1. HUAASEFL Sy
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[0263] 7 268t U7 2, A SCER IR U AR 2 A I A B9 H £ (Kd) < 1u M, < 100nM,
< 10nM, < InM, < 0. InM, << 0. O1nM, 5<< 0. 001nM ( #5201 10°°M LA R, il 41 10°°M % 10 M,
B4, 10°M & 10 °M) .

[0264]  7E—/NSEEJr &, Kd ok H H 3t s Fab JE 3 & TR AT B8 PEbx il
BT &5 G e v (RTA) D&, n el LU I05E BTk 1) Fab % 40 i % 98 45 6 2 A gl
REAEAFAE R PR CPUR 5 RPN 00N, FENREER (1)~ dr i iP5 T 45 Fab,
P F Bt -Fab fufk — 8 i AR 3R 45 & Pl Rl & (2 0L, 4] 40, Chen %%, J. Mol.

Biol. 293:865-881(1999)) . A T i & Ml 5& i 41, K MICROTITER®™ £ 4L# (Thermo

Scientific) F 5u g/ml HIZE 50mM B FR4EM (pH 9. 6) "I ZkHT —Fab $i4k (Cappel Labs)
B R, RS A PBS W 2% (w/v) - iliE AR AR SR (249 23°C) B 2-5 /N,
FEAEM AR (Nunc#269620) H, Kt 100pM B 26pM [*1]- HU)5 5 H ) Fab [ RIVRREYIR S
( 57 Presta 25, JEHEWFSY (Cancer Res).57:4593-4599 (1997) ¢4t —VEGF $1/4, Fab—12
IPEAG—30) o $35, 4 H I Fab i & b 47 s SR MR & T DARFSEE KB B (49140 65 /N )
MR ORAA BIPHT o B S , BV A % B RO DR =R B T s (lan 1/ ) o 2

5, F RV, FEF TR B AE PBS 0. 1% 5 1L ALEE 20 ( TWEEN-20Y ) a8 . Y4
FITiR AR CL 2 T4, N 150 w1/ FLAIIN AR5 (MICROSCINT-20" ;Packard) , 3-Kf Bk B 7

TOPCOUNT ™y 11408 (Packard) it# 10 434h. LA T EEET 20 % I k45 A1
FFh Fab B B FAE 7¢ S 45 A v

[0265]  ARHE Y3 — NSty 28, Kd S 3 Jok 2 T 45 B T 4L 4 0 s 248 F BIACORE® —2000

5 BIACORE®Y -3000 1% #¢ (BIAcore, Inc., Piscataway, NJ) 7 25 ‘C 4 FH [ & 1k ¥t Jit
CM5 B i 7E~ 10 NN E AL (RU) M. 851105 2, ML N 35 (08 B 15 B 3R R N- &
BN - (3- ZHIIEGUIE N IE ) - B WP % (EDC) I N— ¥23% — BEIIWE P % (NHS) V5 Ak
SEA AT e 2R AL ISR 15 F (CM5, BIACORE Inc.) . H 10mM Z. 84N pHa. 8 ¥ b Eif &
S5ug/ml(~0.2uM),4R85LL 51 1/ /8P tET N 23R40 10 DM E AL (RU) AR
BAD. AP, FEAN IM SEEE DU AR e VSRR O T 81T 3h ) 2%, 7 25°C LA
2y 250 1/ MBI RATEEE NAER 0. 05% 111 A4 20 (TWEEN-20") 2 [fii v ¥ 77 1) PBS (PBST)
PR A ZE SRR 1 Fab (0. 78nM 42 500nM) o A8 FH i B — % — B 22 /K (Langmuir) 4545

# (BIACORE ®Evaluation Software version 3. 2) i [a] iUl &5 & A 25 A4 B

IHEAEHE (k,) MFEEE (k) o “PHEEFE (Kd) DA ko/k,, THR . 2 WG 0

Chen %% | J. Mol. Biol. (/\%szgé/ﬁ,_ )293:865-881(1999) o WG AR b SR %5 85 1
PRI I, 5 AR 10 s, 04 &5 43 25 R 96 6 VR KB AR I 5 5 RITAR 3 43

z‘cm%ﬁn@a%T W 20 66 (Aviv Instruments) B¢ 8000 £ 41 SLM-AMINCO™ 43

FeHEEEVE (ThermoSpectronic) H I FELL EEAF (stirred cuvette) HIMNE, £EA7£E U BT

B R B4, I PBS, pH 7.2 W 200M T - PUEPLA (Fab 20 ) £E 25°C RIS

RIFSEE (B0 = 295nm ; &4 = 340nm, 16nm #53i# ) 1T m AR

[0266] 2. Pk B

[0267]  FERLLLS Ty Z i, ASCIRAE PR PR 7 B ik Br S HANPR T, Fab,
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Fab”, Fab” =SH, F(ab’ ) ,, Fv, fl scFv 7 Bt, LA LA M HEIA I HAl 7 Br o XS TREE bifk i B
[F)253 , 15 2 I, Hudson 25 Nat. Med. 9:129-134 (2003) « XF T scFv J Bt R4k, 15 2 I, 15
U1, Pluckthtin, The Pharmacology of Monoclonal Antibodies ( BEog[EPLiARI 25 ),
%4 113, Rosenburg Fll Moore 4%, (Springer—Verlag, New York),269-315 Ui (1994) ;i&if
Z W, WO 93/16185 ;F1E [EEF|5 5,571, 894 Al 5, 587, 458, T AL &Ik Z 4k (salvage
receptor) 4G RN RIEF BAT TS AR -3 B ) Fab #1 F (ab” ), Jr BeiisHie, 2 W36
L M5 5, 869, 046.

[0268]  XUPLAAE B A PIAUR LS AL I PTR v B, 20T DUZ A s bk . 200,
filan, EP 404, 097 ;WO 1993/01161 ;Hudson 45, Nat. Med. 9:129-134 (2003) ;#l Hollinger
4, Proc. Natl. Acad. Sci. USA 90 :6444-6448 (1993) . —HUAAFIPUHTAA A T Hudson %%,
Nat. Med. 9:129-134(2003) .

[0269]  FL— &5 My 3k P AR S B B PR 19 4 8 B J0 F A ] AR g h) e B A 5 B 40 B
FE] AR 5 M S Bk i Bro ARSI T SRR, B S A PR N R g R I AR
(Domantis, Inc. , Waltham, MA ;2 W, {54, 36 [E &H] 5 6, 248, 516B1) .

[0270]  HUAA Fr B nT LI i AN [ B A 2%, A48 AR T 58 BP0 R 1 B 11 K AT 4k L Ao
RF A TE AN R A R B R A ) A WARSCRTR . 3. kG A AR DT
[0271]  FERELCLS T ZErh, A SO e PR 2 Ik G Pk RS S Pk T an 35 [E
LRI 4,816,567 5 5 Mz Morrison 5 A, Proc. Natl. Acad. Sci. USA, 81:6851-6855 (1984)
IR o ARSI, I A PUAR TS AE A RTAZ X (i B 7 B KRR B B AR s
WA N R KRBT AR ) S NRIEE X . L85 — 86, ik G PU oS 2R e w2
LV F SR ARPUAR AN B 2 e A AR ) “Pp IR fidk . kG PR fs PuRg &
Bt

[0272]  FERELES T b, B S PuiRE NIRRT . Gl JE NSRBI S A5k LA
NEH G I, [N R s AR NPTk e et SR g o — i &, AJEfdiia
— B AN AR gE R, FErR HVRs, 41040 CDRs (8B4 ) YR B A NSS4k, H FRs (B
) VR A ANRYUATH] . NJEAPTARAT IR R S AR e X 2 b — 5. #E—
LESI i g G, NIRALHTAAR R ) — 48 FR AR 3Lk B AE NSk (40 HVR AR5 s A 1t
) TRAH IV A3 IR 4, 4] Tt AP 52 s e oA e e MR S R )

[0273] N V& fb Bt & A I Hl #& J7 vk F % 40 Almagro A1 Fransson, Front.
Biosci. 13:1619-1633(2008) | ¥F A&, H i# — & T ] Wl Riechmann 28 A, Nature ( H
SR )332:323-329(1988) ;Queen 24 A, Proc. Nat’ 1. Acad. Sci. USA 86:10029-10033 (1989) ;
FELRFIE 5, 821, 337 5.5 7,527, 791 5.2 6, 982, 321 5 FI%E 7, 087, 409 *5 ;Kashmiri
25 N, Methods ( J7 7% ) 36:25-34(2005) ( #i it SDR (a—CDR) # 48 ) ;Padlan, Mol. Immunol.
(70 1 % %2 5% ) 28:489-498 (1991) ( Hi 1A “3K i H ") ;Dall’ Acqua %5 A, Methods
36:43-60(2005) ( #i ik “FR 41 (shuffling)”) ; & Osbourn % A, Methods ( J5 7% )36 :
61-68(2005) Al Klimka %5 A, Br. J. Cancer ( 5% F 4 44 & ) , 83:252-260 (2000) ( fi#ik FR
A (shuffling) M “FRERE” 7738 ) HHiAE.

(02741 A HF N U4 BN A ZE X AL, AHAS R T, A “ e P57 VR e BRI A 22 X
(Z WA Sims 55N, J. Immunol. (HfEsEA%ik ) 151:2296 (1993)) Ui H 4 e WA (1) #5255
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Bl B 0] AR X I N R PUAR S [ R S A 2R X (2 WL i Carter %58 N, Proc. Natl. Acad.
Sci. USA, 89:4285(1992) ; % Presta £ A\, J. Immunol. ( #iE 2% 44 ), 151:2623(1993)) ;
N (ARG 5% ) Ry ERIX B N SR AR G R A 2R X (2 WA 4n Almagro A Fransson,
Front. Biosci. 13:1619-1633(2008)) ; &l [ ik FR SCEE IR BRI (2 WAl 4n Baca 56 N,
J.Biol. Chem. ( A=¥ik#24ik ) 272:10678-10684 (1997) % Rosok 25 A\, J.Biol. Chem. ( 4=
WAk ) 271:22611-22618 (1996) ) .

(02751 4. APk

[0276]  FERELLSE Ty S b, AR SO TR AL PR R NPT . IS A T 0 1 5
FA KA NPiik . APiik— &A1 van Dijk fvan de Winkel, Curr. Opin. Pharmacol.
(477 2522 W & )5:368-74(2001) LA & Lonberg, Curr. Opin. Immunol. ( 24§ % J%& 2% W
R)20:450-459 (2008) .

(02771 w]af i ) D28 28 A8 i DRI R T 0 i B0k o) = A= Se 3 N PiAk sl B A N m) Ap
DX 1) S8 BEHTAAR 1R e JE DR s 0 it FH e 2 I, R 86 N iAd . X 85 W3 5 A1 A a6
I3 N Ay BR A 1 26 DA e, FLR AR T A U Ak e Bk el 1 IR o, A A T G AR A1 B R AL
BETHHWREARN . FEXLHILRN P, WY e sk AR — R & K. K
T A I R B W 3k A5 N BT I8 07 15 N 2538, 2 L Lonberg, Nat. Biotech. ( HAR W+,
AR )23:1117-1125(2005) . 142 W41 a4 & XENOMOUSE™ $ A 11126 [H 4 F) 45 6, 075, 181 5
% 6,150, 584 5 ;Hiid HUMAB® £ [ 356 1 L A5 5, 770, 429 5 #ifiid K-M MOUSE®

BRI E LR 7,041, 870 5, Ktk VELOCIMOUSE®$: A (152 [F L& F] HiiE 28 5
US 2007/0061900. X 2Lz} A 1) 5 B HTAAR )N T AR DX AT — 328 M, 51 i ok 5 A [
NEEERHE .
[0278] A Puikcth vl il 56 1 2 A8 SR 1 7 ki AS o T A N B v BE TR IR N S R A
MR- NBE R R LMk, (410 Kozbor J. Immunol. (a2 a4& ),
133:3001(1984) ;Brodeur 2% A, Monoclonal Antibody Production Techniques and
Applications ( oy BEHUA = EH AR KN ), 5 51-63 7T (Marcel Dekker, Inc., New
York, 1987) ;#1Boerner ¢ A\, J. Immunol. (#ufE?2kidi ), 147:86 (1991) o) it AJE B 41y
HAT IR A= P N ALE L1 28 A\, Proc. Natl. Acad. Sci. . USA, 103:3557-3562 (2006)
HlR o HA 7V Rt S [ L A5 7, 189, 826 5 (IR th ZAT A R 7 A v N
K IgM ik ) S Ni, Xiandai Mianyixue, 26 (4) :265-268 (2006) ( ik A — NZe2c )
PR AL 77V . NZRASIEH AR (Trioma $iK ) T Vollmers Al Brandlein, Histology
and Histopathology ( 41 23 2% Fll 4 23 95 # 2% ), 20(3) :927-937(2005) , A Vollmers F
Brandlein,Methods and Findings in Experimental and Clinical Pharmacology ( SZi
G R 252 7 R R B ), 27 (3) : 185-91 (2005) Hi#ik .
[0279]  th mJ Al 2 Bk R BN R TR AR S8 7 SO IR By sl mp A8 45 R 3807 41 7= A2 L
o Bl ADRGIX e ] AR S5 R 7 41 5 B T AR e S5 R A A . N SR B LA SRR RN
PUARIIHIA
[0280] 5. Y& H XFEMPLik
[0281] W] 3t i 75 2H & 3C A v 9 e AT Fr 7 05 PR IR BUAR R 0 B AR R W B AR 28 ok
Y, AR O 22 B T 7 AR R A A R s ST R I HL AR X B S b 0 0 B AT 4
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ERFAE I PUAR I vk X 28 5 v T 1 Wl Hoogenboom 45 A, Methods in Molecular
Biology (4 T4~ 771 ) 178:1-37(0’ Brien 2§ A\ %, Human Press, Totowa, NJ,2001)
PRk, HE HoaE — 28 T 4 i McCafferty 58 A, Nature ( [ #& ) 348:552-554 ;Clackso
45 N, Nature ( [ 4R )352:624-628 (1991) ;Marks 2% N, J.Mol.Biol. (43 T 4= ¥ 2% &
o ) 222:581-597(1992) ;Marks J¢ Bradbury, Methods in Molecular Biology( 43
T 4 W % 7 1 )248:161-175 (Lo %%, Human Press, Totowa, NJ,2003) ;Sidhu 28 A,
J.Mol.Biol. ( 43 T 4 ¥y 2% %% & )338(2):299-310(2004) ;Lee &5 A, J.Mol.Biol.
(2 1T 4 W 2% 2+ & )340(5) :1073-1093 (2004) ;Fellouse, Proc. Natl. Acad. Sci.
USA 101(34) :12467-12472(2004) ; Fil Lee 25 A, J. Immunol. Methods ( % ¥ % Jj ¥ 2%
) 284(1-2) : 119-132(2004) ik,

[0282]  fF HCULIWE B A e s vk, VH M VL LR (repertoire) it 28 A MhHeE 2 s bV
(PCR) 4393 v I - H.BE ML E 40 T W e AR SO, Bl J5 T 0t Winter 6 A, Ann. Rev. Tmmunol.
(RPEZEEPELRIR ), 12:433-455 (1994) H I IR 7 e v i 328 40 Jo 45 45 W0k s A o I T A
SILHAE Fy (scFv) JBal Fab v BOB NPT Beo ok B S RIS 1) SCPE TG/ i i 2= A8
9o B AT (I S S iy e se F O pudd . 8, RARPERT & vl (A N ) LALEJGARAAT iz
(RO S HEE 0 2 MR B ARSTR DL A BRI P4 s — KI5, 40 Griffiths 55 A, EMBO
J,12:725-734(1993) Frid. fJa, tn] Ui AT 40 i v B ok S v 38 R X B, O HLAE
F 2 BENLFE U ) PCR 5 | 402k 4 it =528 P CDR3 X, I H Sz AR AN T HE ke & e 43 R 4R 3
J#, 41 Hoogenboom & Winter, J.Mol.Biol. ( /T B¢ 4% ), 227:381-388(1992) Frik.
FH IR N POAANE P& AR SCE 4 R o8 T a4l an - S R 56 5, 750, 373 5, KR EL R A
FF 2 2005/0079574 5 55 2005/0119455 5. &5 2005/0266000 5 £ 2007/0117126 5 5
2007/0160598 5 5 2007/0237764 “5 2 2007/0292936 “5 F1%F 2009/0002360 *5 o

[0283] M AFUARSCIE 3 B I PTAR sl TAA Fr BEBR N ASCI N BiAR s N ids i B
[0284] 6. ZHFRIEPUA

[0285]  FERELLSLE T S, ASCH Fra A R i AA L 2R e R B, 00 XU e bR . 2
R EPUR 2 2D A FAL B 4G e PE R DU . AR RSt T &b, —
T &l Gk e S £1o6F PCSKO 1M oy — o B A oAl T b o ARS8 St 7 S8 rh, Uy e 1k
PR TT 455 22 PCSK9 A AR AT o RURE e P B AA AR AT FH 146 40 o 2 %k )5 £ - 3Rk
PCSK9 40 o XURF S PR FL A ml il e K piig sigidgx b BB (.

[0286] i1k 245 PRI ARQES, HA R T, B A FR TR WA k& f
- BN EHILRIL (S W Milstein M Cuello, Nature ( H 4K ) 305:537(1983)
WO 93/08829 ; } Traunecker 25 A, EMBO J.10:3655(1991)), A “/y # - A - 4L A
(knob-in-hole) ” T #& g 1& ( Z W4 an 36 [ & F) 26 5,731,168 5 ). tnl i@ &k LUK
J7 345 2 R e pu AR - TR OOl T A Ak Fe- ¢ ZERAR R B S 5 /E A (o
2009/089004A1) s Py A i iy i LA B if sl v Beag 156 (2 WA n 55 8 & R 25 4, 676, 980
5, ) Brennan %5 A\ Science ( £}2% ), 229:81(1985)) /i H % I Fr i >k 7= A4 XU = BT
& (2 WA Kostelny %5 N, J. Immunol. (faE2%2%& ), 148 (5) :1547-1553(1992) ) ;4#
TR BAR K AR et Peak v B (2 051l Hol linger 55 A, Proc. Natl. Acad.
Sci. USA,90:6444-6448(1993)) 5 M ¥ F 4% Fv (sFv) — F A& (2 W A7l W1 Gruber 5 N,
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J. Tmmunol. ( ez d%iE ), 152:5368 (1994)) s & anfgl il Tutt 56N, J. Tmmunol. ( Hafies %
) 147:60(1991) H prads il o8 =R ek pisk

[0287] AR = A=A L B REME PR 45 A4 A 2 AR NGE Pk, 4
“HANPIA (Octopus antibodies) ” ( & WL US2006/0025576A1) .

[0288]  ASCHHPTAREL A Bt LG F 45 & & PCSK9 LA 7 — AR BB IR 45 647
AU WA R FAD B “DAF” (51122 Il US 2008/0069820) «

[0289] 7. HifkARik

[0290]  FERELLS T 2, o o A S T AR UK I 2 R R e 21 AR A . 284K, T RERS
BLHRPE PRI g Gof R A/ B AR PR . T e G B BRI AL R S S |
& B T sl o IR G ok il 2 BUAA B 5 1R 7 91 AR A o X LSS A 54 an P Ak 2 2 1R 7
G IR SE SR AN/ Bt NILrR R/ SO0 AT B 4. BT R L HE N RS S (AT AT A
G DASRAS B R A, SRR 2 1 I A M el AR BT P AR R 21, B an PR &5 45

02011 A) ‘B, #HA , FIE AR

[0202]  FERLLLS Ty Srh, A HA A AR E PR AR T B
AR (PR O A A 4% HVRs FH FRso PR E W /RAER A e “OR 5 AR R . B2 5K
FUEARAG T2 1 ) “on v B 3 bR AR AL H A SO T R SR B AP R — 2D A
o PR R e | N ORI R B A P i v R/ TR IPURS A BE
AR S g3 I M L BTt = R ADCC &Y, CDC 1R P24

[0293] XA

[0294]
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JR IR i B R P I
Ala (A) Val; Leu; Ile Val
Arg (R) Lys; Gln; Asn Lys
Asn (N) Gln; His; Asp, Lys; Arg Gln
Asp (D) Glu; Asn Glu
Cys (O) Ser; Ala Ser
Gln (Q) Asn; Glu Asn
Glu (E) Asp; Gln Asp
Gly (G) Ala Ala
His (H) Asn; Gln; Lys; Arg Arg
Ile (T) Leu; Val; Met; Ala; Phe; 1F+%|Leu
Leu (L) IESeR; Tle; Val; Met; Ala; |Ile
Phe
Lys (K) Arg; Gln; Asn Arg
Met (M) Leu; Phe; Ile Leu
Phe (F) Trp; Leu; Val; Ile; Ala; Tyr Tyr
Pro (P) Ala Ala
Ser (S) Thr Thr
Thr (T) Val; Ser Ser
Trp (W) Tyr; Phe Tyr
Tyr (Y) Trp; Phe; Thr; Ser Phe
[0295]
JR IR Bk 7 1 P ik Pk i) B
Val (V) lle; Leu; Met; Phe; Ala; 1FJ¢ | Leu

[0296]  WARFE HE LU BERF 1K 2 LR Oy A -
[0297] (1) /KM :1IEREBR Met. Ala. Val. Leu. Tle ;
[0298]  (2) "Rk YE :Cys. Ser. Thr Asn. Gln ;

[0299]  (3) MM :Asp.Glu ;
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[0300]  (4) it :His.Lys.Arg;

(03011 (5) sEMaBEH ) [F)5% AL :Gly. Pro ;

[0302]  (6) & :Trp. Tyr. Phe.

[0303] AR ST I G T A — I LR o ) i B e ik oy — R

[0304]  —FpSEA ) E HAR I K B R AR (G NIEAPTA S GUA) —A e
AR DRI . — M S W T 1 DI R T A AR AR 1R JE 28 A ) S R AR TR AR
PUASAR (Bndem ) (IS 80 G2 P FEAIR ) A/ sk S it EORFE SR AP
FELCAE R o O R A AA A S RN ) AT, LR A A T R R A R O () 55
R AR, BIANA SR BT IR AR LE, J7 =2 . 5 2, — AN > HVR BRI AR,
HAF sphufk ST W g A4 b, FREERHRE AR WiE I (Bl an 460580 ) ) e SLRE T Ik
[0305] W] {E HVR rp b AT ol (9] 4n & 6 ), 45 an LASR S b Ak Se i g I 6 g A vy

AT Chowdhury, Methods Mol. Biol. (431 AE42% 7515 ) 207:179-196 (2008) ) ;41 / 5T
SDRs (a—CDRs) , FL il i 548 S5 VH 88 VL &5 GoR Ay o i M et It H 18 28 — SO E
PR RIS A0 ) e 2T W1 Hoogenboom 25 A\ ,Methods in Molecular Biology ( 4}
A7) 178:1-37 (0’ Brien 2 A4 Human Press, Totowa, NJ, (2001)) thifiik. 7
SR ) e B — S st 7 e, o 2 R vk (614n 4 PCR (error—prone PCR) JHEEZ4H
(shuffling) BRI IE MEAR ) AR — MR 2 KRR 51 N 201 48 DU e 2 1) n] AR L A
o BEJE AE S S0 . B S 1% 00 2R DA S S A e Ra e A AR AR AR Ak . o —4]
NN BT 150 S HVR 28 1) 7925, Jerh BEATLIZE R HVR BR2E (W dnds ik 4-6 Nkt ) o
AT A G A DA R A 5 A B TR A R s b S BT R &5 S R T A HVR BRI . R Hh,
JE #8817 CDR-H3 % CDR-L3.

[0306]  7EHELLN Ty 2, B Bl A BB K ] AE— AN B2 A HVR Y IEAT, HBLX e AR
AN EBRARHUA LS GPUR I RE I BRI AT o 284K 35, WTAE HVR " db AT AN S i B FRAR 4 A o8
M PR S (B an A rp prde RSP PR B 3 ) o X B KR TTAE HVR “ A 7 Bl
SDR Ao £E B SCHAE AR S VH &2 VL 340 1) S8 St 77 v, 44 HVR R £, sl & A
I — N AN B AN R IR

(03071 i FH 46l ] #EE ) DA 72 P 0 4 110 A 25l DX I ) D VA RR AR “ IN R A i 5 72
11 Cunningham A Wells (1989) Science ( Bl ), 244:1081-1085 Jrik . LI 7 A, #AR AL
(gl argvasphis. lys il glu [y AR IE ) (1) — Aok IR ak— 20 20 %00 B i v el
FHZ LR (BTN Z R BRI ) B LU 2 S bk S 5 s A BAE - .l e
XTI B e 7 D) e USRI 2 R IR A B AL 5 | N AR E o £ M Bl o A, BUIR - Pk
AW ARSI T S BT AR BeJ 2 a) R A R o TR e Al R S A AR S ] LA Ay
BRI ) B R o ] DA AR R LU LR AR S A I R R

[0308] RILRITIIIEAMEIEKEA MR EETE At MU B 2k
YO N Rz Bk s A/ SO kv A A DA SRS B AN S SRR IR P A N A A . K i
N S FE AT N g F A e IR 8 2R SE (R pi ik . ooy 7 i At by N ARG FR HTAAR 1)
N el C s 5 M (W01 ADEPT 15 ) B INBTAA i) L7 - 32 30910 22 IR s 4
[0309]  b) BEILAL AR {A
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[0310]  FERELLSE Ty S rh, A SCrh BRI (R PR 28 AR DA In =l BRI BT AR 2 0l 2R A0 i 2
J5 o RFPUAR BIHE AL AT SRS N Bl 2% n] Jd sk o5 S 2R R I 41 DA 7= AR R o — B 22 N B
FEACAT ST 7 {5 b S .

[0311]  EPUARALS Fe X, W5 IR PIRER v ARE 0% o e S L3 i i 7= A R R AR L
PRI AL — BB L N- 782 5 Fe X CH2 S5 M3k 1K) Asn297 JEHZ K4y SCBE XU f bl . 2
LA Wright 2% N, TIBTECH 15:26-32(1997) « SLRH AJ (045 2 Rk, a0 H &8k N- &
AT L (G1eNAC) < - FURH S MRV IR » LA 55 XU fii £y S0 485 A6 1R« 21 PR 1) GleNAe 8211
TN . AR BNy FE R, N AR A BB AR R (R SRR AT A2 LA P A B A B o R R
[RPTAARAR A

[0312]  #F—S2ifi r Eh, IRAt BB = 5 Fe g ( H a3 ) (1) 5 0 1R &5
I PUAARA A . 2800 K U, PR S BRI R T L& 1% 2 80%.1% 2 65%.5% 2
65 % 1% 20 % & 40 % o AL A0S T AR 48 MALDI-TOF JSuili v frill & (K i 57 5 Asn 297 4%
(RIRE S5 A (ol an 526 80 26 0 Rt bl B 5 /) ) 1R S0, TF SR BE I Asn297 Ab e i
T 18 ke I 5 2 OB 19 &, 90 T ot WO 2008/077546 TR . Asn297 4547 T Fe X
WAL E 297 Ab (Fe IXBRIEM) Eu S’ ) HIORAWERGIR I 2800, i THuik b e iy )
AL, Asn297 0] BeAL T-47 & 297 B RSy £3 MR AL, AT T & 294 5
300 Z Ao X LA 5 R 3 A AR A iT H AT T s 1) ADCC ThaE. 2 L Agil G 55 [§ 4 R 8 FF-5 US
2003/0157108 (Presta, L.) ;US 2004/0093621 (Kyowa Hakko Kogyo Co., Ltd). & “Z
TR BCCA BN = PR R AT DG 1 T SCAS ) SE AL R US 2003/0157108 5WO
2000/61739 ;WO 2001/29246 ;US 2003/0115614 ;US 2002/0164328 ;US 2004,/0093621 ;US
2004/0132140 ;US 2004/0110704 ;US 2004/0110282 ;US 2004/0109865 ;W0 2003/085119 ;
WO 2003/084570 ;WO 2005/035586 ;WO 2005/035778 ;WO 2005/053742 ;W0 2002/031140 ;
Okazaki 2% A\, J.Mol.Biol. ( 4} ¥ £ ¥y % 7% i ) 336:1239-1249 (2004) ;Yamane—Ohnuk i
S5 N, Biotech. Bioeng. (AW ARFI A M) THE ) 87:614(2004) o« BEME /™ A= i B X 35 Bl 2k
(RTHT AR 1 200 JH 2R (1) S48 0 955 B 11 0 R B 6 AL 5 = 11 Lec 13CHO 41 2 (Ripka %5 A Arch.
Biochem. Biophys. 249:533-545 (1986) ;3% [ & A Hii 5 US2003/0157108A1, Presta, L ; &%
WO 2004/056312A1, Adams 56 N\, U SEH] 11) 5 Je BEDM bR 4 B 28, B0 a —1, 6- 5 0%
LR WAL R JFUTS  BE BRI R B CHO 4 i (2= W.A9l4n Yamane—Ohnuki %% A\, Biotech. Bioeng.
(AR TR ) 87:614(2004) ;Kanda, Y. 25 A\, Biotechnol. Bioeng. ( 444 AR
YT L) ,94(4) :680-688 (2006) ;5% WO 2003/085107) .

[0313]  @—DIRMLEA o MR (bisected oligosaccharide) MIHTMARAL A, 41 4ndL
W S HUR I Fe X% B2 0 il A R 25 G1eNAe 4% o I e A4 AR A4 ] L A5 BAARR (1) 4 S i
SN / BT ADCC Dhfg . X EeHTAARAR AR 1K 5451 461 4n T WO 2003/011878 (Jean-Mairet
BN s FEELFE 6,602,684 5 (Umana 55 N ) 5 & US 2005/0123546 (Umana %5 N\ )
ik, WS Fo KEH MR B 20— LIRSS I PT iR AR 7k. X
PR AR ] B A T i CDC DR, IX LB HTARAR AR T4 1 WO 1997/30087 (Patel 5 N ) WO
1998/58964 (Raju, S.) ;M WO 1999/22764 (Raju, S.) ik,

[0314] c¢)Fc XiAR{4

[0315]  FEHELESIH 7 S, ATAEAR SO TR PRI Fe X gl A— D A2 LR 1B
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Wi, DL =22 Fo X ARAA, DU S8 a9 QA va I o6 S e s A8 R 2R AN/ Bl A il i M elys
R BRI B IE PRI UM o Fe IXARARRT A5 7E — U 2 NS IR IR A B AL 10 & 2 R e 4 (491
WEH ) KN Fe X771 (Fltn A g6l I1gG2. 1g63 5k IgG4Fc X ),

[0316] 7 K48 St 7 8 i, A R BH IR i B AT — S8 H R P 0N 1 D R I BLAR AR A, X
A8 L 8 oy HE 6 8 R R 3 AR 26 ) » A B 3 N T T A £ 9 A P e R T, (R
BN TR (9 Wk A& B2 ADCC) A2 AN b BEER AT F 1. nf EAT AR AN R/ B4 P i B
I 5 LLA A CDC A/ 8% ADCC 7% 1 1) BRI / 32 vt 25 491 5K 15, ml JEAT Fe 524Kk (FeR) &5
A LA R PR S Z Fe v R 254 (R L AT B = ADCC 35 11 ), 1H R £ FeRn 45 & fig
H1o A5 ADCC (4] % 40 o« NK 20 AN 3% 3% Fe (RITT, 1] 5 A% 40 Jfd %6 i Fe (RI. Fe RIT %
Fe (RIII. FcR 763 If 40 il b (K] 3615 T Ravetch A Kinet, Annu. Rev. Immunol. ( %% 2% 4F
FE 2538 ) 9:457-492(1991) H%% 464 1T F 3R 3 frm &, v A 5% 43 1 19 ADCC 3% 1 1
AR 5E 1 3E R Bk 9249 T 25 [ & R 5, 500, 362 ( 2 W4 40 Hellstrom, 1. 28 A, Proc.
Nat’ 1. Acad. Sci.USA 83:7059-7063(1986)) fz Hellstrom, I 2§ A, Proc.Nat’ 1. Acad.
Sci.USA 82:1499-1502(1985) ;5, 821, 337 ( 2 I, Bruggemann, M. 2% A, J. Exp. Med. ( 525
Px 4% ) 166:1351-1361(1987)) iR, B, nl KA HE O 2 532 (S 0L
Tl A ACTT™ JETBS P 40 o 224 52 (CellTechnology, Inc. Mountain View,

CA) M CytoTox 96 A4 Pk 40 i 2 1 3 5E (Promega, Madison, WI)) . & H] J-ix &3]

SE 30 4 A G4 A0 F i SRR 41 L (PBMC) Je AR AR (NK) 4 . 5 8 Hh sl o A i, AH
411 ADCC & P vl T4k P9 PF 5, B Wi e 45 4n Clynes %8 A, Proc. Nat’ 1. Acad. Sci. USA
95:652-656 (1998) T4/~ IR b P . Al 34T Clg 4546 e LAE B Bk ik
gh4y Clq HIFBb# = CDC 35 M. 2 WL 4 WO 2006/029879 K WO 2005/100402 1] Clq
Je C3c 4 & ELISA. b VP s #MAWE b, n 2E 47 CDC Wl & (2 WL# 4n Gazzano—Santoro %5
N, J. Immunol. Methods ( %95 %% J5 1445 ) 202: 163 (1996) ;Cragg, M. S. Z& A\, Blood ( Ifi.
%) 101:1045-1052 (2003) ; % Cragg, M. S. M M. J. Glennie, Blood 103:2738-2743(2004)) .
AT B A AT R 2L AN T VR AT FeRn 45 5 JiG AR s B/ 2 I e (2 0
Petkova, S.B. 28 A\, Int’ 1. Immunol. ( [ FRAHES2 ) 18(12) 1 1759-1769 (2006) )
(03171 AN T DI REFRAR I HTARGHE Fe X 7R IE 238.265.269.270.297.327 J& 329 HH—A
B AN E W IR e h Ak (SEE A 6, 737, 056) o X EE Fe SEAR R4 4% 78 S FL IR A7 & 265,
269.270.297 F1 327 AN B AN LA B A B A HAE H K Fe SARE, Adhik I 265 I 297
BN PR I TR 0 “DANA” Fe 584844 ( SER LA 7, 332, 581) .
[0318]  #fi 1A Kt 26 5 FeRs 1 45 & $& iy 5 0sk 2> 16 Pt 4k A8 k. (= 0L 41 G 36 [ & A
5 6, 737, 056 ;WO 2004/056312, J% Shields 2% A, J.Biol.Chem. ( 4 ¥ & 2% 2%
) 9(2) :6591-6604 (2001) ) »
[0319]  FEHLSsiiJy &b, Pk R & B — A2 AN 5 ADCC 12 25 1R B 11 Fe
DX, B UIALE Fe X R4S 298,333 A1 / 1k 334 (FRFER BU 4’5 ) AbE .
[0320]  fE—4880ji 7 ZE b, 5 Fo X b A7 o404y, JE 33 Clg &56 /0 / s v 41 i
BEME (CDC) A8 (AHBP, i 2 = s ), 9 an i 35 [ L A28 6, 194, 551 5 .W0 99/51642
Al Idusogie %8N, J. Tmmunol. ( ff% 724 ) 164:4178-4184 (2000) 1 ik .
[0321]  US2005/0014934A1 (Hinton &5 N ) 4k EAA 3G )~ 38 0 A 85 10 508 A2 L Fe
45
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ZAK (FeRn) M45G ik, b FeRn 750K BEAA TG #:8 2 )L (Guyer 5 A J. Tmmunol.
(g2 2k ) 117:587(1976) % Kim 25 A, J. Inmunol. ( #hy2% 24 ) 24:249(1994)) . JF
Lo RS B — N B Fe X, ik B4 & Fe X5 FeRn 454 . 1X 28 Fe AR fk
£, 45 7F Fe [X 5% 3L :238.256.265.272.286.303.305.307.311.312.317.340.356.360.362.
376.378.380.382.413.424 8 434 th ) —sk 2 H A B A B (A& Fo XARKE 434) 1)
JRLE Fe A4A (SLELREE 7,371,826 5 ).
[0322] k& F Fec X 2% 4K #) H Aih 52 %, 44 2 UL Duncan M Winter, Nature( H
SR )322:738-40(1988) ; 35 [H 4 F| % 5, 648, 260 5 ; 35 [H 4 F| 4 5, 624, 821 5 ; }z WO
94/29351 .,
[0323] d) Z2Ek g
[0324]  FERLSLSE 5 b, v AR B AR 2 R R LR G A PLAA, 1 “ FiAt MAb 7,
b PR R — B AN TRIE S - W BRIk B . 7o e St 7 S, 28 i 1) e 2 HH LA
EN NI 7S U DAY N i BV R Y i RN Ll i i (5 S g A i R W L A B GEB O AER (VAR R 71 % N
AT AT RAG AT TR ek 45 & 22 FOAmER 40, 49 n 2 8 43 alide Sk — 29903 o, LA AR
WA BE— BRI PG . AR FEL ST o, AR — 82 AN BL NI T & Ik
PR #4240 V205 (Kabat 45 ) s FEBEM AL18 (EU 4w 5 ) 5 M HiBE Fe X 1 S400 (EU 4% S ) .
Al NS E L REE 7, 521, 541 ST, PR ALY PR R TR SOE R PTA .
[0325]  e) HLMART/AEY)
[0326]  FERLLLS Ty S b, A S IR PR T — 0 @B S A AR g EL
B ORI HAAE R AUV IE A BUARAT AEAE - o B s, (BN R T, KR S
IR PEZR A P AR BR Pk SE ] A5, (HAN PR T, ZR & i (PEG) &I / N ZIEILERY) 1R
LA 4k 25 R SRB L 3R M SR G el L 3R -1, 3— e (3R 1, 3, 6- =kt . 2.4
/ RIREH IR R = BB (XIRYae LR Y ) S R R (n— LIRSS e i )
BN YR RN AN b / A LG IR R LI 2 Tl (B )
ROIREE S ILREW . R O N BRI AT K TR i As e YT R A dlE i . E9mT
HAMEA 515, Hal A5 3 8 3. SPuRdEnr R -a i d v LAk, HA7IEE—
FhUL_ A, WILAT DURA R 8ANF 50 T — S, FHFRTAEER RS E R/ 5%
FAAT LUIE T35, (HABR T, LU N 25 B R 2R € - 2T T i I B A4 IR 5 5 P B Dl BE
PURRT A2 58 T8 08 20 N I ias.
[0327] 7B 3y &b, PR At Pr R vl i 5 55 1 S Rk R AR AR B 1 TG
PIZREW) . AE—A K007 9, JEE R 2 ik g K4 (Kam %56 N, Proc. Natl. Acad. Sci.
USA ( ZE[H BB 223 ) 102: 11600-11605 (2005) ) o %405 7T EAG AT 35K, HALFEHABE
Ty AN 0 41 AR Bk IR R PR A AR n R PR — AR ER TS5 B AT ) Al
WK
[0328]  B. HH VLA A
[0329] AP IR 4T PCSK9 Ak vl LA I3 i 7 36 [ & R 45 4, 816, 567 Hh ik (1) B 41
JIEFMBAEY) e AE— ST Zh, et T g A SCHEIAR 4T PCSK9 HTik it 43 2 1%
MR o RAXIR W] gt A & HiAk VL 2RI P 20/ it 5 38 VH (2 B R 41 (Bl ndifa
(REEER / B EE ) o fEIELESi T S, SRR %4t ~PCSK9 HHE W] AR X 1K) 73 B8 A% I,
46
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Horh 40 2 5 SEQ ID NO:38 5% SEQ ID NO:39 (IR THEA %> 90% ,91% , 92
%,93%,94%,95%,96%, 97%, 98% , 99% , B 100 % 7> 51| [a]— 1 1K) 7471 o £ H L6 52 it 7 %8
t, SefEgm i HT —PCSK9 Fe 4 n AR X (1) 70 B AL IR, Ho T Prid R 1% 55 SEQ 1D NO:40 u%
SEQ ID NO:41 %I B 2/ 90%,91%,92%,93%,94%,95%,96% ,97%,98%, 9
9% , 5% 100% @ H[A—PEMP o). fEREEesiy %Erh , $Efgudr —PCSK9 A% n] 4% X
Pt ~PCSK9 H4tk n] AZ X (1) 40 B (AR IR , SLrh gt Sk n] A8 X (A IR A% 5 SEQ 1D NO: 38 Bk
SEQ ID NO:39 [WkZ IR 91 HA 2/090%,91%,92% , 93%, 94% ,95% , 96% , 97%, 98% , 99
%, 87100 % J3 41 [A]—PE 1) 7 51 9 H gn i 4255 vl A2 X A% 9 7 5 SEQ 1D NO:40 B¢ SEQ 1D
NO: 41 (IR IR 4 HAA 4/ 90% ,91% ,92% ,93% ,94% ,95% ,96% ,97% ,98% ,99% ,
5 100 % P4 Rl — 1 P41 o AERELe S 7 S, S it gn il —PCSK9 HEHE n] AR X (1) 43 B 1)
IR, Horh Frid i MR 415 SEQ 1D NO 38 ik 39, 7k Hsbszjifi 77 2 b, $2 At w1 ~PCSK9 H ik
AR X [R50 B (R IR , Ho b IR AZ IR A0 & SEQ TD NO :40 5 41, 8 F szt 7 & rp, S 414
fi5h 471 —PCSKO H i A A% X AR T A2 X 1K) 73 B IR I » HC i g ) BB PRI A% R A5 SEQ ID NO
38 It Hegmd 5 A% IR 47 SEQ ID NO :40, 7F3LbsifiJy 2, $2 4k gmidi ~PCSK9 4t
ATAR DX R T AR X 2 2 A% IR  FLrb g b SR IO RZ R 60 2 SEQ 1D NO :39 I H.4whid 4%
(R £ & SEQ ID NO :41.

[0330] Pk 508. 20. 33b K HFEAL IR (SEQ ID NO :38)

[0331]

GAA GTTCAGCTGG TGGAGTCTGG CGGTGGCCTIG GTGCAGCCAG GGGGCTCACT CCGTTIGTCC

TGTGCAGCTT
GGTAAGGGCC
GATAGCGTCA
CAAATGAACA
TCCCGGGAGC
GCCTCCACCA
GGCACAGCGG
TGGAACTCAG
GGACTCTACT
TACATCTGCA
AAATCTTGTG
CCGTICAGICT
GAGGTCACAT
TACGTGGACG
AGCACGTACC
GAGTACAAGT
AAAGCCAAAG
ATGACCAAGA
GCCGTIGGAGT
CTGGACTCCG
CAGCAGGGGA
CAGAAGAGCC

[0332]
[0333]

CTGGCTTCAC
TGGAATGGGT
AGGGCCGTTT
GCTTAAGAGC
TGTACATTAT
AGGGCCCATC
CCCTGGGCTG
GCGCCCTGAC
CCCTCAGCAG
ACGTIGAATCA
ACAAAACTCA
TCCICTICCC
GCGIGGTGGT
GCGTGGAGGT
GIGTGGTICAG
GCAAGGTICTC
GGCAGCCCCG
ACCAGGTICAG
GGGAGAGCAA
ACGGCTCCTT
ACGICTICTIC
TCTCCCTIGTIC

CTTCTCTAGT
TGCTAGGATT
CACTATAAGC
TGAGGACACT
GGACTACTGG
GGTICTTCCCC
CCTGGTCAAG
CAGCGGCGTG
CGIGGTGACT
CAAGCCCAGC
CACATGCCCA
CCCAARAACCC
GGACGTGAGC
GCATAATGCC
CGTCCTCACC
CAACAAAGCC
AGAACCACAG
CCTGACCTGC
TGGGCAGCCG
CTTCCTCTAC
ATGCTCCGIG
TCCGGGTAAA

ACTGCTATTC
TCTCCTGCTA
GCAGACACAT
GCCGICTATT
GGTCAAGGAA
CTGGCACCCT
GACTACTTCC
CACACCTTCC
GTIGCCCTCTA
AACACCAAGG
CCGTGCCCAG
AAGGACACCC
CACGAAGACC
ARAGACAAAGC
GTCCTIGCACC
CTCCCAGCCC
GIGTACACCC
CTGGTCAARAG
GAGAACAACT
AGCAAGCTCA
ATGCATGAGG

ACTGGGTGCG
ACGGTAATAC
CCAAAAACAC
ATTGTGCICG
CCCTIGGTCAC
CCTCCAAGAG
CCGAACCGGT
CGGCTGTCCT
GCAGCTTGGG
TGGACAAGAA
CACCTGAACT
TCATGATICTC
CTGAGGTCAA
CGCGGGAGGA
AGGACTGGCT
CCATCGAGAA
TGCCCCCATIC
GCTICTATICC
ACAAGACCAC
CCGTGGACAA
CTICTGCACAA

Pk 508. 20. 33b FEE WA X A% R4 (SEQ ID NO :39)

TCAGGCCCCG
TAACTATGCC
AGCCTACCTA
TTGGATCGGG
CGICTCCTCG
CACCTCTGGG
GACGGTGTCG
ACAGTCCTCA
CACCCAGACC
AGTTGAGCCC
CCTGGGGGGA
CCGGACCCCT
GTTCAACTGG
GCAGTACAAC
GAATGGCAAG
AACCATCTCC
CCGGGAAGAG
CAGCGACATC
GCCTCCCGIG
GAGCAGGTGG
CCACTACACG

GAA GTTCAGCTGG TGGAGTCTGG CGGTGGCCTG GTGCAGCCAG GGGGCTCACT CCGTTTGTCC
TGTGCAGCTT CTGGCTITICAC CTICTCTAGT ACTGCTATIC ACTGGGIGCG TCAGGCCCCG

GGTAAGGGCC TGGAATGGGT TGCTAGGATT TCTCCTGCTA ACGGTAATAC TAACTATGCC
GATAGCGTCA AGGGCCGTTT CACTATAAGC GCAGACACAT CCAAAAACAC AGCCTACCTA
CAAATGAACA GCTTAAGAGC TGAGGACACT GCCGICTATT ATTGTGCICG TTGGATCGGG
TCCCGGGAGC TGTACATTAT GGACTACTGG GGTCAAGGAA CCCTIGGTCAC CGTICTCCTCG
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[0334]
[0335]

GA TATCCAGATG ACCCAGTICCC CGAGCTCCCT GTICCGCCTICT GTGGGCGATA GGGTCACCAT

CACCTGCCGT
ARAAGCTCCG
CITCTCTGGT
AGACTTCGCA
TACCAAGGTG
TGATGAGCAG
CAGAGAGGCC
GAGTGTCACA
GAGCAAAGCA
GAGCTCGCCC

GCCAGTCAGG
AAGCTTCTGA
AGCGGTTCCG
ACTTATTACT
GAGATCARAAC
TTGAAATCTG
AARAGTACAGT
GAGCAGGACA
GACTACGAGA
GTCACAAAGA

ATGTGTCCAC
TTTACTCGGC
GGACGGATTT
GTCAGCAAGC
GAACTGTGGC
GAACTGCTTC
GGAAGGTGGA
GCAAGGACAG
AACACAAAGT
GCTTCAACAG

TGCTGTAGCC
ATCCTTCEIC
CACTCTGACC
CTATCCGGCC
TGCACCAICT
TGTITGTGTGC
TAACGCCCTC
CACCTACAGC
CTACGCCTIGC
GGGAGAGTGT

P4k 508. 20. 33b R KBEFEZIRITH (SEQ 1D NO :40)

TGGTATCRAC
TACTCTGGAG
ATCAGCAGTC
CTACACACGT
GTCTICAICT
CTIGCTGAATA
CAATCGGGTA
CTCAGCAGCA
GAAGTCACCC

AGAAACCAGG
TCCCTTCTCG
TGCAGCCGGA
TCGGACAGGG
TCCCGCCATIC
ACTTCTATCC
ACTCCCAGGA
CCCTGACGCT
ATCAGGGCCT

[0336]
[0337]

GA TATCCAGATG ACCCAGTCCC CGAGCTCCCT GICCGCCICT GTGGGCGATA GGGTICACCAT
CACCTGCCGT GCCAGTCAGG ATGTGTCCAC TGCTGTAGCC TGGTATCAAC AGAAACCAGG
AAAAGCTCCG AAGCTTCTGA TTTACTCGGC ATCCTTCCTC TACTCTGGAG TCCCTTCTCG
CTITCTCTGGT AGCGGTTCCG GGACGGATTT CACTCTGACC ATCAGCAGTC TGCAGCCGGA
AGACTTCGCA ACTTATTACT GTCAGCAAGC CTATCCGGCC CTACACACGT TCGGACAGGG
TACCAAGGTG GAGATCAARAC GA

[0338]  7E N /S S, JR At T AL IR I — N ER ANk (B anRIAEAE)
0N AL TT Z T, R4 T AL B I RAZ TR 1015 40 o 78— AN STt Ty % b, 1 40 i
B (T, R IR S IAL ) < (1) B SRR A, Pk R g i B0 5 LA 1) VL 12 2%
R 3 H RIS S LR I VH I Z SRR T4, 5L (2) B A% IR 156 — 80k, FTid i MR g i 3 75 Pt
PRI VL 28 HE TR 7 41, R 5 AR 1) 5 — 234, BT iR A% IR 9 A A0 5 HUAAR 1Y VH (M 2 TR 7
Hlo AE—ASEHETT 2, 16 340 M2 EAZ Y, 0 an v [5G O S (CHO) 40 i bk T4 48
({5111, Y0, NSO, Sp20 4 fid ) o 7E—ANSEiti 7 &, $& 4t 7T PCSK9 Huak ity 772, Hor
RTTEATE, fEIE G PUERIE W AT, B8 g i PR Je AR A% R 111 = 40, Gn B3¢
FIARAILIR), FAT A NPT IR 15 =40 ( 5lers E A s gedt ) R prid Hiia.
[0339] & T EEA=A:H1 PCSK9 Bk, 7 B dmm ik (Hlan b3 ik ) Mg, 7+
TN —AEE AR, T B bt — 0w A/ BUERIA . BESRLTR & T
FIRE 23 25 R0 - (A1) G 3 sk A FH 58 15 Gt ) 0 4 B R0 A 1) 5 DRI AR S P 45 65 1) S A% Y
PRERET JEAT ) o
[0340]  FH T [ B A G b 70 A2 P 280 A2 14D 36 2144 3 400 B, 455 AR SR IR 1) D R B A 4
Mo 04N, HiAA T e gl A R AN T BT Fe 20N 1 DhRe . TPk i B
A1 22 IKAE 40 B v R0k, WL, i, 36 [ & RS 5, 648, 237, 5, 789, 199 F1 5, 840, 523, (i&
U, Charlton, 2> T2 7% (Methods in Molecular Biology), %% 248 (B. K. C. Lo, 44,
Humana Press, Totowa,NJ,2003) , &% 245-254 T, il Hiik i BOAE KA w1k ) . 4
TG, PR TT LU AT 453 vh i 4 11 48 Ok 40 40 25, 9F HonT DLk — 2 alifl
(03411 PR T IS A% LEW LUAL, BOAZ I AR ) 1 G 22 PR 3 e B Rt 2 % 1 4 B 0 4R 11 280 A
A e [ B R AR A T, LG L RRT I RE B AR, IR IR A AT C NIEAL”, R0
A B AT IR B e A AR X I PT k. S L Gerngross, Nat. Biotech. ( HAR AW
A )22:1409-1414 (2004) , f1 Li Z& , Nat. Biotech. ( HARAEMFAR ) 24:210-215 (2006) .
[0342]  J& T RIAHEIALDUA R E 4 MBAT 4 A 2 A M Amis (JCaHESI Y REHES)
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W) o TCAFHES) D AN M i SEB L FE AR )R B R AT L. A% TR 2RIk sk, HonT 5 R
RIS, e e T e B ik (Spodoptera frugiperda) 4ifil.

[0343] i n] A AN MBS TR N qE £ ILBan, SEEL A+ 5, 959, 177, 6, 040, 498,
6, 420, 548, 7, 125, 978 F16, 417, 429 (HAMHIA T EFEILRIRIY 7= £ HUAR ) PLANTIBODIES™
AR .

[0344] o w] LKA MESD 0 40 i P AR 18 5. o, w] DU ] ks DLIE & T RIE AR K
I L4l e &R . A F W FL3h W 1E 3 40 i &R i L s SVA0 B4k i 1 eV
# (COS-7) s N B & (293 B8 293 4il Md, i 41 W1 Graham %5, 15t 4% 5 85 2% 2% & (J. Gen
Virol.)36:59(1977) WA RT) 40 REF 40 H (BHK) s/ FRZEFER] (sertoli) 40 (TM4
S, 4046 i 7F Mather, Biol. Reprod. 23:243-251(1980) ikt ) B4 (cv1) 3k
PHERAE B 40 B (VERO-76) 3 N B #0008 41 i (HELA) ;K 'BF 40 g (MDCK ; 4 v % K i (buffalo
rat) FF4HfL (BRL 3A) s A4 i (W138) s NJH4H M (Hep G2) s/ FLIE (MMT 060562) ;TRI
Y1, anfs) i Mather 4%, Annals N.Y. Acad. Sci. 383:44-68 (1982) iR f#) sMRC5 41 ity
IS4 40 o e L3l 3= 40 i & A ds b [ 4 FUIR 8L (CHO) 4fi i, £9.4% DHFR CHO
i (Urlaub 25, 26 [H B B2 B4R (Proc. Natl. Acad. Sci. USA) 77:4216 (1980)) s Fil'E
G 59 40 L Z 4 YO, NSO FH Sp2/0. I8 T3 & 7 A B i HE Le iy L2 0 15 = 40 i &R 1 25 L
Wltn Yazaki #1 Wu, 20 74E4)% 771 (Methods in Molecular Biology), % 248 (B. K. C. Lo,
ed. , Humana Press, Totowa, NJ), 5 255-268 7 (2003) .

[0345] C. W&

[0346]  ASCHHR A4 PCSKI Hrdkny Lo HABE / Ak 2k PE RN / s AE )3 P , 38 0k AR 40
S 0 A [0 s >R R < 0 1 B ERAE

(03471 1. 4400 R AR

[0348]  fE—J7 T, MR A & W BT PCSK9 A i) PCSKO 45 &% 1, 49, 38 ik %0 v
W1 ELTSAL B A EREyE5E o m] LAAT FH 22 PPt 20 1) 5 4 11 25 45 e DA 72 Bt PCSK9 PifAst 15
A7 e 4, A9 A < [ A P B ) IO S s i (RTA) , [l AH L sl ) el S e e (ETA)
Jersm 4 E (W, 4, Stahli 48,1983, Methods in Enzymology 9:242-253) ;[#lAH
HEAWE - SEMZEEIA(S I, N, Kirkland 25,1986, J. Immunol. 137:3614-3619)
AHE AR, A B EbridJe.0mlE (20, i, Harlow #1 Lane, 1988, Antibodies,
A Laboratory Manual ( $iifA, 5246 = T ), Cold Spring Harbor Press) ;f#H 1-125 #x
O [ A E R0 RIA (S W, 1, Morel 25,1988, Molec. Immunol. 25:7-15) ;[ AH H %
W - SEE EIA( S, 11, Cheung 45,1990, Virology 176:546-552) Al H kR0
RIA (Moldenhauer 4%, 1990, Scand. J. Immunol. 32:77-82) . BT M, X FE iyl & 4 S A% 5
B A AT AR X A 14 [ A 2R T a4l M &5 B B SBAR F LB« AR bR e IR B S 45 & 8 LRI RR e 1)
SEPURGEE o WL E A AAAENNAPT R 455 E GO T 5 RAR R sl gn 54 1)
et == e 21 P G R A7 7l R e -G BV 0 e BB : BU B i R S 71
g GE A GePtPiURg G EN) U4 G5 S B PURS G R MR NRA PR &
HAMGE S S5 SHPUR A B A 855 1R AL 2 08 B DUBUR A 2% ()AL BRI AR I R A7 I T
JREG G o K TE T8 PR 45 5 17V R AR A s B A A ST ) SE g o T E, 4 5E
PEPUR 456 8 A LA AR I, e ] (B, BRK ) S5 buids & & A5 R F PR 1
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Sk &E Bk & /b 40-45 %, 45-50 % , 50-55 % , 55-60 % , 60—65 % , 65-70 % , 70-75 % 1Y, 75 %
DL ko AEIELESE 7 S, ik 45 5l ik 42 2> 80-85%, 85-90 %, 90-95 %, 95-97 % B
97% LA k.

[0349]  FEACKR MR —J7 b, 354 I 5 mT LA H - %55 5 $T PCSK9 $itf4 508. 20. 04a, 5
08. 20. 04b, 508. 20. 06, 508. 20. 28a, 508. 20. 28b, 508. 20. 33a, 508. 20. 33b Y 508. 20. 84
TE A 4 5 PCSKO IR B4R . 78 L85t U7 28, IX A 1) 5 VR P44 45 & i 1 PCSK9 LAk
508. 20. 04a, 508. 20. 04b, 508. 20. 06, 508. 20. 28a, 508. 20. 28b, 508. 20. 33a, 508. 20. 33b F!
/ 8% 508. 20. 84 £E A MR A FIRAL (B, LebEsii R0 ) o« T e SHiik s &)
R VE =91 7 12 14E Methods in Molecular Biology (73T AE#%=H M52 )
vol. 66 (Humana Press, Totowa, NJ) H1H] Morris (1996) “Epitope Mapping Protocols (&
RLEALSER T ) 7

(03501  FE7 il 1 7 40l s v, A0 L 7 [ (1) PCSK9, P i £ 1% 55 PCSK9 &5 &1t
55— R0 PR (44, Fit PCSK9 $Hi 4k 508. 20. 04a, 508. 20. 04b, 508. 20. 06, 508. 20. 28a, 50
8. 20. 28b, 508. 20. 33a, 508. 20. 33b % 508. 20. 84) Fl 4% WX I 5 ik & — Pk 55 4 45 &
PCSK9 (188 1 58 —ARFRcPiiR . Frid 8 —Huiikn] DIAFEAE T 225808 B 1R AR IR 78
RIS IR B 1 2 1K PCSKO, BTl v 25 2 — P U E S AN 3 5 R s il pidA.
TERVFITIR S —Pifk 5 PCSK9 45 & M4 Ml A5, B it s AR 456 s, IF H &
518 72 1) PCSK9 456 (AR IC I o 2 SEAHK 06 JRRE b 7 U R it v 5[] 5 (1) PCSK9 254
(P T PR S 5 AL, DU B P 28 — i 5 i 25 — Bk SE 4+ 455 PCSK9. 22 ML Har Low
i Lane (1988) Antibodies :A Laboratory Manual (Fi44& 5255 F ) ch. 14 (Cold Spring
Harbor Laboratory, Cold Spring Harbor, NY) .

[0351] 2. V&M

[0352]  fE—J7tfnH, $RAI A T %80 BAT AR i R )t PCSK9 Bkl . $t PCSK9 it
PR A=) 270 1 v A, 49 G, BELKT A5 P F0A 0 A/ BRI PCSK9 [ —Fhali 2
Bl AW 220G e o PR AR N AT/ BRAARSN BAT XA () A ) 253 P P A

[0353]  FEIELLi 7 S, 1 PCSK Hifk4si& A PCSK9 Jf-Bjy k55 LDLR AHHAEH] . 7E5
YUt 5 v, Pt PCSK9 HUAARS 7 45 & A\ PCSK9 Al / i3t A L #04] A PCSK9 55 LDLR [¥]
ik B /DY 20% -40% ,40-60% , 60-80% , 80-85% LA b (i)t T it 75 AR A 55 4 5
W5 il 25 G ) o AERELESI Ty S, AR AL 23 25 14T PCSK9 $ifd, HoRs e kb 45 &
PCSK9, 31 H.247E A4 Mt F A S0 A TR HepG2 41 e i) LDLR N 4 0 52 I i, F54% PCSK9
A S5 LDLR 7K IFEH

[0354] D. TIEZEY)

[0355] A& WA A5 A e A 3T PCSKO ik 55 —nl 2 Fh 4 o 75 1 7510, 49 nfk g7 77 i
9 AN R R (A B BT EE 25 AN B LB AL BB R R T A O R R R
B B ) BUBUR PRI B A M e 59 .

[0356]  f&E— Kt 7 &, B AW R - AWE S (ADC) , b ik 5 — ek
LRGBS, TR A FE, B T, SEHARAEY (2 WEE LR 5, 208, 020
5 5 5, 416, 064 5 K WKPH L F) EP 0425235B1) 3 LR Al VT (auristatin) , 215 3 B8
A FG At YT (monomethylauristatin) 254 #54> DE J DF (MMAE ¢ MMAF) ( 2 W, 3€ E & ) 26
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5, 635, 483 5 [ 5 5, 780, 588 5, K45 7,498,298 5 ) ;L fhiT (dolastatin) sHiFl%:
#7% (calicheamicin) BHATEY) (S WIRE LA 5, 712, 374 5.5 5, 714, 586 5 4
5,739, 116 5 5 5, 767, 285 5. 5% 5, 770, 701 5. £ 5, 770, 710 5. & 5, 773, 001 5 K 5
5, 877,296 ‘5 ;Hinman Z¥ A\, Cancer Res. (JEAEMTFY ) 53:3336-3342(1993) ; A Lode ZE N,
Cancer Res. (MAAEMTIFT )58:2925-2928 (1998)) ; I F i/l 5 (anthracycline) U1 i
752 (daunomycin) Bk Z LA ( =0 Kratz 25 N\ Current Med. Chem. 13:477-523(2006) ;
Jeffrey 2% AN, Bioorganic&Med. Chem. Letters 16:358-362(2006) ;Torgov 2%
N, Bioconj. Chem. 16:717-721(2005) ;Nagy %2 A, Proc.Natl. Acad. Sci.USA( 3%
B2 BE % R )97:829-834(2000) ;Dubowchik 2% A, Bioorg. &Med. Chem. Letters
12:1529-1532(2002) ;King %5 A, J.Med. Chem. 45:4336-4343(2002) ; M 3% A
6, 630, 579 5 ) ; I o M 18 (methotrexate) ; K ¥ b 2 (vindesine) ;% #2 %% (taxane)
2% 74 i 38 (docetaxel) . A2 ¥ (paclitaxel) . vt H A2 ¥ (larotaxel) | %7 & 5 2
fix (tesetaxel) M ¥ A28 K21 (ortataxel) ; Fum &4 AL &%) (trichothecene) ; &
CC1065,

[0357]  AEY) L7 S, PG WA B WA S P Pk B B AA b w2 G P R 2R Bl
F B B T PR R 2R B B s (EA PR T, Bk (diphtheria) A #. FIMEEE 2 AR
SN B Ah R A RE CR A SR MR (Pseudomonas  aeruginosa)) « B R T £
H (ricin) A # A G REE H (abrin) A 8. 9EM 55 (modeccin) A 5. a — 7y 15 &
(sarcin) -JHIAH (Aleutites fordii) fRHHFATTE R (dianthin protein) 2N ik
(Phytolaca americana) &4 (PAPI. PAPIT FH PAP-S) . K (Momordica charantia) I
PRI B2 ] (curcin) BB E#8H (crotin) B (sapaonaria officinalis) il
F AW B (gelonin) 2 M E 28 (mitogellin) . AP MR 25 (restrictocin) My EF 25
(phenomycin) Mk i#i%: % (enomycin) FHERURIR 4 AL -S4 (trichothecenes) .

[0358] By St )y G, e A WA B WA SO Bk IR AR 5 RO I 1 45 TR Ak
YRR . 22 PO PR A 22T F T8 O PE R A . SEBds A2 T T Y,
Re'™ Re'™. Sm'™  Bi**, P Pb** K& Lu [AIJSURIE 0 32 o 244 AU PEZR & ridk ARl it
TS FH T N ER B 5 RO PR J 7, 0 a1 £e99m B 1123 s TR 4l (NMR) Bt
(AN BEIEIR AR mri) 1) A BERRICH), J A0 —123 VA —131 4 —111. 5% —19 8% —13.
A 155 - 17 AL R Bk

[0359]  Pufd 5 4 i 5 1 57 O 285 0 ml A HH 22 RloW Tl e a1 B & R4S, 491 an N- B E
POEP e A —3— (2— Mg 3k —ARAX) NBRIEE (SPDP) % FH MR MV 5k —4— (N= E ke 28 HH 38 ) 24
bt —1- RIRAE (SMCC) P Z &Mkt (IT) W W BREE (3 W kB — H 3L = WAL )
EPEEESE (R a=E IR R AR ) SR (R ) B R AW (1R R
(0 = SEARHEE ) D% EARATAY (s O - AL ) 2% ) =
SREE (EWFK 2, 6- S MIRES ) FIXGE RS (W 1, 5- 5 -2, 4- 1
FEA) BIIIRERT AW . 280K UL, BERER I S e s R vl il Vitetta %8 N, Science (F}
7 )238:1098(1987) Hrprad Kl £ Wk —14 A5 1- i U A H AL -3- HEE =W &
HE=g T &g (MX-DTPA) & H T U YEAZ 1 1R 5 Puia 45 & s Bl PR B & 7. 22 WL WO
94/11026 423 AT L&Ak 40 i 25 Pk 2590 70 40 B HHoRE IS i) ] 40423k 7o 28451 R, AT A

51



N 104364266 A i MR P 44/82 i

FHBRANRG S Bk IR AU MBSk O AR E ek = ISk 0l —midb %k (Chari
2\, Cancer Res. (JESEMFST )52:127-131(1992) ;ZE[H L4 5, 208, 020 5 ) .

[0360]  ASCHI GRS AR ADCs WA o5, (HANFR -, FHAC BSR4 11X L6 4
W, %A R A4, (HARBE T :BMPS. EMCS. GMBS. HBVS. LC—SMCC. MBS. MPBH. SBAP.
STA\STAB.SMCC.SMPB. SMPH. fiiift ~EMCSfiift —GMBS fii At —KMUS. At -MBS . fiitfX ~STAB. it
A —SMCC JefiiAX —SMPB % SVSB ( BEIAIE W et — (4 LN ) RKFIRER ) , ACHERF nT
rW3RAE (i 8 Pierce Biotechnology, Inc., Rockford, IL., U.S.A) .

(03611  E. FH-Ti2Wrf il iy i Al &4

[0362]  fERLLLS g G b, A SC R PR AL AT BT PCSK9 PofAnl LA T4 PCSK9 71 4E4)
FEb A AAAE o ARTE A7 T A SR, A4 e B ml e PEA I . E Ll 7y b, A
YRR it 2 I L7 AR 0 RIR ) FE A R AR i o A E LS 75 b, AR B 25 4 e i
41

[0363]  fE— ANty ZE, SR TS ek I 77 v it PCSK9 dufk. 765 —ANJr i,
ARSI PCSKO 8 LML B b I AFAE (T s o AE RSU St 7 & b, J5 040 &R PCSK9 2%
HAE AR S A7 AE . AERESESI)f 5 %€, PCSK9 J& A PCSK9. {ER-2Lsiji )7 &, frid
D5 AR A M RE S 5 A S TR (R4 PCSKO HUAAE 81441 PCSK9 Fidh 55 PCSK9 454 114
PER Befel, FERLIAE DT PCSK9 HUAARN PCSK9 2 A2 5 T A ¥. %5 10 AT DU AR Ah sl i
W7 76—/ S50 T7 %, Bt PCSKO Hofa#i T #5184 & FI F Bt PCSK9 Bk ifia 7 itz
PR 49 an e PCSK9 B8 LDL— JIH [ it T3 % J8 3 M AR b ic ) o

[0364] W] U FH AR BH () 04412 T () 7 4910 2 5 0 0, 45 L [ W AF OG5 ( AL “ i I
[T BEAF DGR ) 5 FLALHE LU AT A —Bh el 22 Bl o I T 2 A /O 98 AR £ B AE B IR
993 ~ 6 TR BN KO I AR o T 595 BT 7R % T R R — MM 110 S i e ( JL oAy
910 G S v 14D e L O [T IS vy %) LDL v PR H ek — 5 T s PR B AR 35 BE IR £ 11 (VLDL) A
/ BUAKII HDL) o E—J7 T, AR R W AL VE 7 597 A 4 m 1 v L o] g hE R/ B /b —
Bl LR EIR 0 7 9% 5 IR IE S DK SR AERE AL Lo il 8 5095 (CVD) sl el R 3 JikCa J: 995 BT
R T7HAFE ) B R AN A A kR BT PCSKO ik . 7 SR e szt Jr 28 b, A o BRI AT 2%
BT PCSK9 Bk H 9677 BT 5233 3 H 1 e JIE o] e Al e A0/ sl 3 /D —Fh DU ER < 5
i R ME S S K AL AL L CVD SRR BIIK O o A A B B2 AT 2% i () 5 P o b B 34
PCSK9 14t PCSK9 HUARTE Hill 2% 2454+ i FH 3k, Fivads 240 FH 138 97 B 087 A A4k 110 v L ] e 1
FER / B /D PP LU EIR < 575 I I S KSR AR AL . CVD e R 30 kO 973

[0365]  fF-Lbsiiti gy 22, SR AARIC 3T PCSKO Hidd . ARl A 3E(H AR T, B 15 B4 I )
PRI E Ay (s ekl KRR, BT EUERIL, t 2 R ekl , RS HEdse ) , A
T A TRV REAST WU PR35 4 » W e A, 4990 La, T e P A e N B 2 T AR AR o s P A LS
(RANBR T, I8k [ A2 2% %P, MC, "1, *H, F T, 28 G 1w T B S ek e ' 2% M AT AR
PR K AT, PR (dansyl) , S E Ml (umbelliferone), %6 Z M (luceriferase),
ol % ok R DG ER A 40 B O Rl (S8 H B RS 4, 737, 456) , <t FE (luciferin),
2, 3— Bk R, AR LS (HRP) , BB IRER, B - S FUREEEE, AR B,
I T » B AL T, 197 L, ] 26 R SR T I, - LM SEU A I, R A0 —6- TR IR I AU, 2% IR 4
A T o R T R 5 M A AR ARl L B R R e AR A S AR A R T AR R B G HRP, P A AR
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B, Bl S ALY (microperoxidase) , EW)EE / SRR ZE, A eI, V@A bR IC, T 1)

Bz

[0366]  F. 247

[0367] AU I CUFE A0 & dt PCSKO Huikd &4 (FE2ilF] ) A& gwts 4t PCSK9
PUERIPIIM Z T IR . AR LSt T e, AW & —Mpal 2 fhgh & PCSK9 HHTi4nk
—Fh k2 PP G i — PPl 2 Fh 455 PCSK9 PRI FHI I 2 A% H IR » IX 482 A 9)38 ] LA
AL B IE AU, WA b 20 1 25 FIRE A, RG22 el

[0368] 4N ASSCHTIR (R4t PCSKO LA ) 24549 il 301 0 e 2 AT B 75 2 () e ik o4 L5 —
a2 PP E I 25 #8048 (Remington’ s Pharmaceutical Sciences, 5 16 Jit, Osol, A. %
(1980) ) VA A, LR T 55 sk E i R B 2K o 245 P 330438 5 0 By FH 771 B S B 2%
FCEE HF HAEFEARRT 220057, g & Fr i th K AL HUR s A, st
IR S I 2 BT R ) (gl )\ et = IR i A N PR = U e e R R
SUEL Ry T IBE R o0 R I IR FH R e T, a2 IR R P o) R A PR I I 5
JLAW TR 2R 1) 3R CRE 53— Il s SR ) AR T8 (DT 10 MRS ) 20k i H
JOT, WL AR A BB E S R BR R 1 5 S5 /K MR B, WIS LA Bl s 20 25 1R, i H 2
R A 2 ENG R ARG 21 200 R R 2 IR OIS 2 I s SRR s R AR 2, dd s 4 bl
R EORIRS BG4 EDTA sBES, 49 an fedb  H S it L g bl ol L A 5 J P 2,
W REAA (F Zn- lARE G ) A/ 8RR R IE R, WS 4 (PEG) .
AR R 7 A P 245 FH 28 A i A0 35 24 W 1) 5323 R, el sk A e — 3 R W IR R e
(sHASEGP) , 151 1 A AT ¥ Pk PH-20 375 W) J5% WG W 2% 141, 1 vHuPH20 ( HYLENEX", Baxter

International, Inc.) . F:887R4PE sHASEGPs Ko FH 732, £ dh rHUPH20, $iA T35 [ & 4]

A FF5 2005/0260186 % 2006/0104968 H1o fE—TJ7 1, sHASEGP 5 —frmld 22 Ffr 1Ay 7 b

& SR B 91 W R

[0369] ol Ptk IR PR SIFIH A T2 H L5 6, 267, 958 /KPR HIFI 453 E £

F]'5 6, 171, 586 F1 W02006/044908 H Fr ik (AR LE, J5 — Rl 5 4 201K - LR EhZZ b1

(03701 A SCIRHIFAIA nT LA b b — Bl PR 1820 s T IR 3 1k J 23 A2 B ¥ T 1) e e 3 Y

JIr 5 165 3B BAT AN 2 AN b 52 M 407 0 P E RIS 2 PR I 85 R s 23 o A8, BRARL ) SR I B AL

YT P id M R o DO T H R 3 24000 A 1 s 4 S A7 A

(03711 W] LK 5 ol o A B 1497 Lol ek v 2Rl A Bl sk 7t i 2R 45 P ol % 10 B e, 46

93 A2 F F IR AT 4 25 a3 S B — CHIZE NI TR R ) b Bk 20k a8 R4t (1

WG A AR R B L G K ORE A K I e ) rh BSORH Y LRV o I e AR

#% T Remington’ s Pharmaceutical Sciences, 5 16 Jix, Osol, A. 2w (1980) 1,

[0372] W]l RSB IBHIF o RSB TBHIRI & s S S S A PR i A s K R A

()220 580, ik 55 00 5 O i 49 e B 2 TR X

(03731 AR 44 P it FH 40 31 3500300 5 A2 JE BT 11 o I AT ] CAAB) a5 By 3 3o I e B ) st

M Ty S 3

[0374]  FE—ANTJ7l, AR —MAEY), Frid &0 5 29 100 24 225mg/nL (1]

Pt —PCSK9 Hifk , 27 180 A4y 220mM IS 2 MR L HIPR £, 29 0. 01% 247 0. 03 % [ 2R 1l 3

Be, JEH pHAEZY 5.2 24y 5. 8, (ERLES T £, Prid G Wis T 5 F 4 2h . (o aisy
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Wit AR EELE 25°C/N T4 25¢P, 1E 25°C/NT-4 20cP, 75 25°C/NT-4 15¢P,
7 25°C/NT-2) 12¢P, BRAE 25°C/N T4 10cP. AEHSbszfii j7 &b, Friddd &4 2-8°Cha
AR b—NH, 2OWANH, 2P0AH, 20040 H, 220HANH, 8B DRNH
TE— S5z 2, FrR 4 S48 0. 5-mL, 1-mL, 1. 25-mL, 1. 5-mL, 1. 75-mL, 2-mL, 2. 25-m
L, 8 2. 5-mL MUSE Ry ES 2 h o ERLES 7 b, ik &b bk oh 25 110, 120, 12
5, 130, 135, 140, 145, 150, 155, 160, 165, 170, 175, 180, 185, 190, 195, 200, 205, 210, 215, 220
, F1225mg/mL W AR —AS , ALFRIXEEHR B T R B A IR B o AESELesIti Evh,
IR LA kS S R TS F G 25 24 180, 185, 190, 200, 210 F1 220mM 1 [FAF—A™ , fuifix Lk
WP AT R B Z A PR B o AEFEEES T Zerh, i A s A4 (filhn,
ALfiE 20, 1112478 80) £ 0.01% ,0.015% ,0.02% ,0.025% , A1 0.03% FRfE—A,
LR X LR AT ROIR B 2 TR Rk 5 . AESELesitir Kb, Tkl A9 HA 5.0,5.2,5. 4
,5.5,5.6,5.8,5.9,6.0,6. 1 F1 6.2 HFAE—/M1) pH, A FGIXEE{H A (T 528 2 18] 1 pHo 753
Les gy E b, AW bt —PCSK9 Hiifoh £y 150mg/mL, 2145404 RS 2 BRI H IR 5 4
2 200mM, MIZHSY T EILALES 20 20 0.02% , 3 H pH N4y 5. 5.

[0375]  fE—/NJ7ii, AR EEAE—F &9, Prid G905 20 150 227 225mg/mL [
PU -PCSK9 Pifh, 2910 =4 30mM I Z IR LR AL , £ 150 =40 170mM (PRS2 R LR &L, &
0.01% 22y 0. 03% 2R ILALNE , Jf H pH7E2Y 5.8 24y 6.2, {EHLEsji L, Priddl
EYET R N ARSI B, iR AL S R ELE 25°C/NT4 25¢P, 1E 25C
INFZ) 20eP, 1E 25°C/NTFZ) 15¢P, 1E 25°C/NT4 12¢P, BAE 25°C/NF2] 10cP. 7FHeLsr
TS, TR HAEYE 2-8 CRaEA R b—NH , 2OWAH, 20=AH, 20004
H, 200N H, 8RB H a2t %&b, Pridd 5907 0. 5-ml, 1-mL, 1. 25-m
L, 1. 5-mL, 1. 75-mL, 2-mL, 2. 25-mL, B¢ 2. 5-mL T FEVE: S gerh . B F-Sesjifi 2 b , g
A5 iR 2 150, 155, 160, 165, 170, 175, 180, 185, 190, 195, 200, 205, 210, 215, 220
, FH 225mg/mL HRAE—A , AR IX LEUR FE P AT IR FE 2 IR IR S o AR R8st 2 b, B
RAEY T AR IR R E M2 10, 15, 20, 25, F1 30mM 1 IRAT—AS , A5G Lk J& 2 Ja] 1)
WPE o AR FELS T Zrh , Pk B A2 IR LR #6482 150, 155, 160, 165, F1 170mM
AT, AR IR LR B TR B 2 A IR o AR LS T 2rp , ATkl &b i 28
WAL (flan, 2R AEE 20, 2 1LALHS 80) £y 0.01% ,0.015% ,0.02% ,0.025% ,
0. 03% T IFAT—, AUFRIX LR B T IR 2 AN (PR S o AEFELESt 7 b, Fridkdl &
YHA5.8,5.9,6.0,6. 1 F16. 2 A1) pH, CWFGX LA A ZAEZ (A1) pHo 7EHELESE
W77 %, BTR LAY BT -PCSKO HLiA N £ 200mg/mL, ATkl A EIR 1R 1L
Ny 20mM, FTIRZHA 0 (PR 2R SR AL 2 160mM, FIFTIR AL A4 b 1 2R L AL G 20 4
0.02% , JFH pH J%)6.0.

[0376] AR SCHIAHRAEM S PR A E, TR E S A AT R MA St m
Ft -PCSK9 Ak , H T i AR 3% 200mg %5 1200mg Fo A4 6 Bl 4 191 Fa ) . B it
s RS LE— AL B2 g, ERL sy R, Fridde & i Pu ik B o8 4
200mg/mL. {EHELES it 7 b, FriddeE 2 T e g s (a0, 0. 5-mL JE 85, 1-nL
S A, 1 25-ml 33 5 8%, 1. 5-mL v S 2%, 1 75-mL v S 2%, 2-ml i S 8%, 2. 25-ml
WA, B 2.5-mL SR ) Bl A R IR PR R MRS (B, AT
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1-10mL, 2-8mL, 3-6mL, 4-5mL, 8% 4, 5,6,7,8,9, B¢ 10mL) .

[0377]  G. ¥RITTTIEMA S

[0378]  ALAASCHR AL AT PCSKO HoAkw] LU 677 ik,

[0379]  #E— 5, 4L FHAE 29 Bt PCSKO Hidk. fE%— 5, 2 4L 1 a7 SIE
] B2 A 5599 FH IR 1993 i [Pt PCSKO Ak . L6 st 77 ZE v, 241 H 3897 5 T s i
LDL— JIEL [ P 7K S AH S IR R A FR) T PCSKO A e AEHELE St 7 22, $ i H -9R 7 ik
(K470 PCSKO $ifAk . FEFELESIi Ty S rh, AR Wit HT PCSK9 Hifk, Irid$i PCSK9 HithkHH T-ia
7 HAT 5 Ty 19 LDL— AV B 7~ A S IR R 93 i FRT A4 B 7 3% 5 B ok J7 92 A 66 1) B ik A~ 44
it FH A 2% 5 ()40 PCSK9 $idAk . AEREL8 St ) G i, AR SCHTIAR 1) 5 V5 A0 H 33 45 1) ik A
PRt A B 1 2 /D — PP S SRR T A N, Ay T2 . ARSI T R, AR IR AT
PCSK9 $i44, Frid 4t PCSK9 Fufa H - FEAI A2 A (1) LDL— JIH [ B 7K~ o 78 55 AR St 77 %6,
AR BT PCSK9 Hifa, Priddt PCSK9 Hid H T~ PRS2 10 (1) i3 LDL- IR [ 7K. £E
FEAL S 7 S, A R AEHT PCSKI A4, ik dt PCSK9 Ak H 3G i3z i+ 1¥) LDLR ]
AU o AERLLO )ity v, A B AIPT PCSKO FidA, Frid it PCSKO FidA H T4 52 il &
HiK) PCSK9 55 LDLR 45 & o #ERLESIE 5 5 A K WIBR LT PCSKO BLAA, Prik 4t PCSK9 $ii
A - FEARANA ) LDL— JIH [ B 7K~ 1R 0795 5 Bk 7 VA0 4 ) B il A4 it FH A 2R T PCSK9
PUAR LABEAIS LDL— JIH [ B 7K o AE LSt 7 22, A W4t PCSK9 Bk, FIrid i PCSK9
P A T FRAR AN A I I35 LDL— JH [ {5 7K~ (1 77 9% P ads 7 32 A0 465 1) i s A A4 it FH A 24
it PCSK9 Fu A4 LABFAIR A3 LDL— JH [ /K Y- o A5 LE STt 7 22, ARk W fiE47T PCSK9 $id4k,
Pkt PCSK9 Ft A4 F T34 N4 %) LDLR (1A FH BE (R 77325, B3k I v A 4 1) el A4t FH A
R PCSK A LAS Ry LDLR FUR B o ARS8 St 5 S, A W SR 47T PCSK 4k,
Frikyt PCSK9 Hipk H T4l M A 1) PCSK9 5 LDLR 456 197325, T iR J5 1280 4 1) i />
A Jiti FH A R4 PCSKO o4k LA PCSK9 55 LDLR HI45 Ao MR AT AT A SCHliadk iy s it 5 %2
[P AR B 52X 7 IR N .

[0380]  FEHAh Ty TR, A KR AR AP PCSKO HUARLE A= sl il & b i i& . 76— 45K
7T ZEr, BT IR 25 ) 1067 TIEL T A D5 o A e STt 7 S b, JIH [ A DG 0 A e JIE
li] M HIRE o AF 53— AN ST 28T, ik 29 F 130 7 e IR T e RE (1) 7325, Be ik T i ik 1)
A v ML ] e AL ) A It A 2850 ) ik 24540

[0381]  AEHELESIH 7 ST, VBT I 2 wT LASE 1 v B 970 o1 5l P A1 PCSKO 1R 2 171
B AR I ANV S TUSH PRI ART 50 BRI RE o A S S e 7 8, Ol I A Ay T 2T
filt PRIty CRIYRYT BRI TR IR ) s B et AT AR VBT o AR SR LE STty 22, T LASZ
BEL 1 O[] P 5 e G T v PR LDLR 3528 1) 92 J 50 it mT AT 3ok A & W 1 48 PCSK9 HiA% 76
JT o FERUEST U7 2, m] al o A & B ) Bt PCSK9 BUARRIG TY 7 V¥R Ty BN AR A0 45 58 H
LDL HR MLV B 70 R (apheresis) HI/MA, B AT PCSKO WAL RAZ I MA (ZRIF DI RER AL,
"GOF”) , HAT 4% P s IEL I B IUAE CheFH) (AN, LA JUR 1 v LT I I S AT 52
YT IR BGIEABYT A S I AR, R AL T Az v N [t P2 o 70 XIS S o A T 05 PR 96 7 1)
AN oAt IS ARG HE 55 4R P DR N TT ZROWH R 96 AH DI 1) e 5 I I, Ey 3 B P
(cholestatic liver diseases) ( JU R PEREVTPERFE4E (primary biliary cirrhosis)),
B Zx Bk, HURBENLEEREAS , JEIFE, R T A6 ST B K A A AL RO I A5 o A8 SR L8 5L

55



N 104364266 A i MR P 48/82 T

JitE 77 Z A, AT A SR IR Pt -PCSKO HUR RV J7 23697 AN AR 15 2 A 90-250mg/dL
[#) LDL—c 7K~ B A=A W STt 12 i 4i 48 1 509 (coronary heart disease) (CHD)
al CHD XU FACHE (risk equivalent) FAMA,

[0382]  FERELLSI 7 G, ARSI (1) 7 VAL HE 1) KA e o 1N At BT —PCSK9
Puik, eSOt Ty o, A O A B A A L O WU AL (myocardial
infarction) o ERLESITT R, BA O MRS T HH eI S ik
A (coronary revascularization) A2 (11, 28 Kl IRBNIK S A BEGER B Tk 55 2% F5Hr )
AN . AEFELESE T ZErh , AR O (A2 38 B b — O IR B ks A AL g A
(coronary atherosclerotic lesion) [A]IF = 50% BEAZEAE I (i, wnid o 5wk ash
Jok I A8 3 R AR (A 45 4 AN et R 2 ik I 7 s 5 R Bl 0o M T SR ATL BT J22 4 i e bR 0 ik o 6 3
A ) .

[0383]  FEMELLSIE G, AR SCHRREIR I 5 ik A 17 BAT /b —Fh CHD XU ASE A
ATt FH$T -PCSK9 k. fERELestiyy &, HA CHD MU ARIE M /MA 2 A —F L |k
Bk FERE AL B UM A4, Bk sh bk sk A4 s JE X b, lan , A 3 ko g
(flhn , <0. 85 [ER / RS RFREL, A4 2 sk MRFTFE RSN E Bk 4 b iR, 2
HIH 40 A B koo 3t e (1) IR AR A Mo P B, B /i i L4 ) A8 T THI ) = 50 % EAR Bk
7)), sk (il , SEhksh Ik sk R A AR Rl = 50 % HATERAS Bl /i (1) Bk El
ANBFFARSMBH KL AP ), Z st A< d , s 13k (abdominal aortic
aneurysm) o {EHEESINE T, B AT CHD KU AURE AN A B 1T 28 FR 95 A4
FEFELESI Ty 2, AT CHD U B AUE IMAE BT T AR o A nas e 44 (il
MRS (retinopathy), #1Z (neuropathy), BUF K (nephropathy) (A& H & H
JK (microalbuminuria))) MM, (EFELESTE T b, HAY CHD KU AIE M4 2 i
A TR 2 P R A AR

[0384]  FERELLSIE b, AR SCH IR I 7 VAR [ B AT — AN LB RO R 3R A
it 30 -PCSK9 Fifhk 4R #s (T 5= 45 Z et T4t =55 %), il (& 1A H
W), s (He4e s = 140mmHg, #79K = 90mmHg, =% AR Ui K254 ), ik HDL AH[#
fig (<40mg/dL), =il CHD F) % L o

[0385]  7ERELLsiit 7y S Hp, AN ST 1) 5 v R R I i A 3 1 i 3 A A R i &2 20
— S AMRRIT ), B, AT S . AR LSS T T, Bk S AR SRR IR / B)
BIT SN AEREAL AT/ B ML o AEFEAN ST 2, Bk S A ke sy R TR
RO LA A PR RS ) v o AR HE S STt T 28, ik F3 Ay 7 7 T3 i 32 il 1
HDL— JIH [#] B2 7K1 o

[0386]  fE 5y —J7 I, AR WAL 25 Wil o], Pk 24 4 il ) G 5 AT AT AS SO A 9t PCSKO
oas, @, AR LA ERva 7 5. AE— AN TT ZE T, Brid 25905504 5 AR AT A S
BERIHT PCSKO HIARTI G Btk 78 o) — AN T7 28, Brid 259 1700 A 5 AR AT A SO AL (1)
Pt PCSK9 HLA4 AN 22 /b —Hf 53 S eva 7 41, i an, Ay T 28 .

[0387]  FEVRYT Y, AR WIHIFTAR AT LA A H sl 5 FAd a2 50 o 9 2, A WL
AT LA /b — R 53 MR AR SL R 25 25 . AR SRR EE St 7 S, X AE) 3 AR 9T )
PETF LDLR (7K FERELLS 7 22, 53 AMPIR 7 A FRAR LDL— JIH [ B i 25 9 anfth v T 285
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B, BTFEARARYT , AT T e ARABT T, SRARARYT , DEARARYT , AR AT T, B &P AT, 1%
fly T B HAT AL &, #11, VYTORIN®, ADVICOR™ 2 SIMCOR®, 75 5= 46552 jfi J7 %
S AMRIR YT & s HDL— JIH ] B (1) 259) o
[0388]  IXFEMILL L FTIR A A AR AL &2 2y (AR DL B Va7 B A EAH R
B TR ) R oy il gs 2, Forb, AR W BT PCSK9 HUAAR I 45 25 m) LUK A AR 5 AR
JY A/ BRI R 45 25 0 RIS / B2 )
[0389]  AKHIRIBUAR (LA EATAT 53 4MWRIT ) o] DUB AT AT 508 1 7 V545 25, B4
B ANE 2, NS 25 LN 45 24, 9F H, WA RS T7 e 22, A8 N 45 24 . i S Ah i o 48 UL
I B P S S IS N B R 4R 2 AE— e R B AR e 2402 R A sl B P T s, T
Tk AT ART 3 A I A, A9 G A ek SR A9 A DK N BRI SR R 2 e AR TR e G A R 2 I
T, ALFE, (AN T, BLIR S 24 BAE 22 AN 0] 55 22 U0 R 2 MR 45 25 SRk b e
[0390] AR WIRIPT PCSKO HLiAKs LS KU B yy s Al — 2 77 UG 45 25 M« £E
BN SRR 2 A RRE T IO AR AT I AR Ll AR IR R
A5 IR IE AR B RT3 328 IR T AV A e 2 v it 24 ) 22 HE LR B 7 MOk 2 40 A A TR
o PTIRPUAATT AR E L, 5 H A7 H T 907 800G 97 i 1o i (1) —Fh el 22 Flid 7 — i
Bl o B A R AT R R 1 R T AR AR U B & e BRI 2R AL L B
IR FAh PR 35 o I He— M DUAH RIS, FFA8 ] an A= SCrb B ads ()it 245 3 478 5 DAAR S BT IR 1)
FE L) 1-99% , B LB 256 / I ARHH 2 A 38 AT 2 F S AT R 42k A H
[0391] O T YRPTBIG YT 95008 » AR I PR R G sfl s (bl —Fpe 2 ph LAl )
ANPIIRIT T A I ) R T8 7 08 I 2R I L B () 8 20 e 1) )™ B 1k R g A
P oA DRI H )it FH a2 LR ST H 0« DURT IRV6 97 3838 1R RS S RS P i
PURTI N2, MR BN AIWT T o PridFifR LA —0a )7 st — R YIRS & ik it FH 1
A AR I 2R RN E M, 29 1w g/kg—15mg/kg (141 0. 1mg/kg—10mg/kg) MIHTLik
AT DL ) B B ) S e R, T, B, e — YR e 2 R 43l it 2, B0 I
SR . AU RE H IR AT AAEZ) T g/kg-100mg/ kg 55T 22 5 B Y, SLE T B3¢
PERMIR R A T AR A H B A, MR ERE , I8 R RR G T HL R IR IR
ARG PR PRI — A7 P A B NV % AE2Y 0. 05mg/kg— £ 10mg/kg JuFH N . I, £
0. 5mg/kg+2. Omg/kg-4. Omg/kg 5 10mg/kg ( B HAT =5 ) BI—ADEZ A5 n] LU H T
S o TXFE IR ] A] i, 450 A R sl g = R (40 an DAEAS R e 1 2 A - &
20 AN EEI W2y 6 ASFITEFITIRPUAR ) o ] LUt S A0 i 1R A7 s 7)o B S o — AN ER A
BRI &
[0392]  7FHLLU St J7 ZE T, A H E AR A AR B (Flat—fixed) 57 & 45 2577 2 KK i
PCSK9 Huaa it FH F- Ao Bk -5 95 1 2 R ™ B, o9 P () JE AR Ak ()~ A i s 771) & T
PLoA 10 %2 1200mg 14t PCSK9 Fufk. PR — ol P &K A2 10mg 222 1000mg. i
R — AR 7SR D 2 100mg B4 600mg. LAk 57— sl vk 29 200mg
22y 800mg. P I — A B PEFIE R A 2T 350mg 222 400mg. UK ) — A7 P 5
HR N2 750mg 4 800mg. (EHELESIl T %, # 150mg, 200mg, 220mg, 300mg, 380mg, 4
00mg, 500mg, 600mg, 700mg, 760mg, 800mg, 1000mg, 1140mg, B 1200mg [*4T ~PCSK9 HifA4 it F
T AL R, A2 M, B4R, 6 M, B8, B 10 A, sid 12 it
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F$t -PCSK9 HiAR IR B . RSty £, UIALeEE 2 B, R4 8, R 6, B
8 J , & 10 JH , Bk 12 J8 — B A S 1R A 4 i F P & 75 2 R T —PCSKO Ak . AEHELesk
T ES, A, LA, 2, 2.5 A, 8B 3 A it AR R R
Pt —PCSK9 Fudh. fEFELesipir &b, AR, 815 3, &2 1, 8:2.5 7, 8¢
B 3 AN H— I A E R % O P AR50 T —PCSK9 Pk 7eEEsesii s &b, NS
ik Pt —PCSK9 Hitk. SR, HERET LT LU A M. A90T7 R 2 d it
FE AT 5 W

[0393]  fEdsbsiiy&rh LI/ T Ei&SE T bml, 4. 5mL, 4mL, 3. 8mL, 3. 5mL, 3mL, 2. 5mL, 2mL
, 1.9mL, 1. 5mL, B¢ 1mL (PAARFRERAL LA () PR R (Flat) [ e 1) B Rl e e de st
T, AR [ 5E I B2 T A& AR /N T B0AE T 4mL 1A FR T 800mg o A1 L8 St U7 %
H CSPRRIGLE R T, B R AR E/N T T 3. 8l (R BRI T60mg . F LS T
o, PRSI BEE ), BRI AR/ T a5 T 3mL (AR 600mg . 5 LS T 5
o, PR B E R, R R R AE N TR T 2ml (R AR 400mg . AE AL S T R
o, SPRRIR S EE R, B AR AR/ T EEET 1.9l (s AR 380mg .

[0394]  FERESCSE T b, A SO IR I 7 AR T AN AR TR LDL— [ 27K - IR 2
AR T DY) 45% , B/0%150% , B/0%155% , /DA 60% . AE—S8sti 5 &, didl
ATV AR LDL- JHE B 7K MR IR R /b2 45% , £/04150% , /b2
55% , BA /DL 60% , HAL TG —IRFITE L 25 2 G e FpAE BRI K s 2 /b R, 2 b—
MR, BT, =  AE—2St 7 b, R 7RI T AN AR () LDL- 7
BRGS0 L 1), 2010 K, 50&) 2 B NFEER BRI A D) 45% , 2 /b
Z150% , £/b2155% , SR DL 60% . AE LSt B, AR EIR T I ANMA T
LDL- AE[E B K P AERRIAFI A A LR, 24010 %, 8% 2 N NFEZR PR 2= /b 29 45 %
FZ50% , L 55% , BEDL 60% , HAERG —IRFRL 252 )5 YEREAE AR K
VIERADWE, B20—AH, 2OWANH, A H . RSt £, il n vk
TBIT BIANARRIR) LDL- R[S B2/ T BRI 22 20 24 45 % FH Y FRERRIR AR BN, &
AT B AL 15 AN H o ERLESE T b, IR R TV T AR TR Y LDL-
[l B 7K MR UG T 25 25 24 1 R BRAR 22 /D 24 45 % T YR FRAE BRI R /D25, 2
ML) T R DY 105 AN e ARSI T T, R 7RI YT AR i) LDL- IR
fi] et 7K~ AL 22 2D 2 50 %6 FEHERFAE FRAR I KA 22 /b2 DU S 5 2 /b2 1A o A1 S 28 St
JrE, IR 7 RIR YT BN ) LDL- JH [ 7K P IS 2R 771 45 2 24 10 K N BRI
202y 50 % HHEFFAE AR ATk L DY R a2 /020 T AN H o ARSI Erh, i
I BT TT AR ) LDL— [ BE 7K P BRAIR 23 20 2 50 % FF 4E R 7R BRI K Pk 2 /b 2
JURB R DL 2 Ao ARty 2, iR 773697 A4 b ) LDL- I [t g 7K
SEMGRIEFIELE 2 L) 10 KN PG 58202 50 % H4EFR 70 BRAG I 7K ST-ik 28 22 )\ B 25 /0
212N H o FERLLS b, IR I 5 EIR YT A 1 LDL— H[E BE AT B 22 /> 24
55 % I YEFFAEFRAR IR KAk /DAy W R o AR FELESIt 7 2 b, IR 7 V0897 AN A
(1) LDL— HHIE BE AP AERR UG L 2102 2 JH P BRI 22 /D 2 55 % I 4ERrAE PRI K IA 2
DA R IARSCHAT T, MR “SELZ” AKF (B LDL- JHE BT 32 7K1 )
SR A A A S AR (14T -PCSK9 LR 2 Hi IR0 ARS8 T % rh , FRZ ] A
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JELE N BT —PCSK9 HUAATT AT PR IR LA _EISAE )4 (mean) B F¥IME (average) o
[0395]  FEHELGS T S, M AR SO R 1 7RG T AN AR R LDL- I ] 7K S A
FE LR FRA% 2 /04 60mg/dL, %/D%) T0mg/dL, & /0% 75mg/dL, Z/b%) 80mg/dL, %% /D%
90mg/dL. 7E—LESLili 7 %t , WA I I7 V67 AN 1) LDL— [ B 7K~ S 2k PR
& /0% 60mg/dL, F/D%) T0mg/dL, F /D% 75mg/dL, % /b%) 80mg/dL, 5% % /b4 90mg/dL,
e e — IR B 2 2 G iR AR R AP 2 A, 20— H, 2, B
AN He RS TS, B 07V AN IR LDL— JE [ B KPR R U 7
SR, 210 K, B 2 N NI RAL 2 D2 60mg/dL, /D2 T0mg/dL, &/b2
75mg/dL, & /0%y 80mg/dL, B{ % /D4 90mg/dL. 7F—Leszii )y b, AR I TG IR
AMA A ) LDL- R[S K ERIGFIE S 2920 1, 2910 K, 50&) 2 N NIEZR B 22 /b
2 60mg/dL, %/b%) T0mg/dL, %/0%) 75mg/dL, %£/0%) 80mg/dL, (% /D% 90mg/dL, Ff7E
I JE RIS 2 2 YRR E R AR B AW, B0 H, £20WAH, 3i=A4
H o AEFEESI T 22, tAial B 77390 97 A4 %) LDL— JF [ e 7K - B A 22 22 60mg/
dL 2% 70mg/dL FFHERFLE MR TR B DL N, 2D T a2 1.5 M H o fEdE L
SO =, IR I T EEIE T I ANMA A ) LDL- JH [ B KT R GRS 254 1 AN
AL 22 /D2 60mg/dL 8% 70mg/dL F4ERFAE PRI KA R ADLN R, 204 7 Fsiz /b4
L5 H o ERLES T 2, IR 7 V53697 AR T 1) LDL- JH [ 27K - BRI 22 04
80mg/dL FLERFLE AR KT IA R DL DY a2 1 AN H o RSt &b, ik
(R 7367 /b ) LDL- AH [ /K- MR AR IR 2 10 RN BRI A /02 80mg/dL Jf-4E
FRAEFRAR I KA 22 b DU JH s & /b2 1A F o ARS8t T Z6rh , il 7387 1)
AMAH ) LDL~ AH [ B2 K- BAAR 2 /0 25 90mg/dL - 4E 5 78 AR I KTk /0L 05 . e
SO T b, BRI ) T VEIR YT AN 1) LDL- JIHLE B K SF DB UG 7 4R 25 2 2
W AR 22 202 90mg/dL FF4EFr 7 FEAR I KTk 2= D 29 i

[0396]  7EHELLS Ty S, LDL— JIFL [ g 7K~ ) FRARAE S B 25 2 2 (RN E R A — e Ju T N .
RSy Zerh | AR H — AN IR -PCSKO HAA T | LDL— I [ s /K S PR A% 28 e 4k 11 &8
by a5% , AL 50% , L 55% , AR/ 60% MK A HAE N —IXFIES
Pt —PCSK9 Hifk 2 pi B IntE L Ke 2k L R4 40% , 45% ,50% , 55% , BY 6096 o 11 4655 ji
JTEH, R — NIRRT -PCSK9 Uikt , LDL- AH & BEACE PR R 3Lk i 2 /D2 456%
(R RUE HAE N — Ik FIE 45 2591 -PCSK9 FiAk 2 mr AR sl FE 2 LA N2y 40968 45% .
FE LSSty Zerh | AEE ] — AN A PT —PCSK9 FuAK I, LDL— JIFE [ B 7K S BAAIG 45 BE 26 1)
2/ 25 50 % W AR ST AE T — UGR 45 259t -PCSK9 HiAk 2 Bir AN Ik il JE 4 LA K (194
40% ,45% , 5% 50% . FEHELEST R, FEEH — AN IR BT -PCSK9 riknt , LDL- 1
] e 7P BRAIG 28 ISR 1) 22 22 55 % W BAIR RUITAE T — IR 25 259t -PCSK9 $iAAZ AiAS
B B DL N2 40% ,45% , 50% , BY 55% . (ERLLBsziiy 2, R — AN )
Pt —PCSK9 HLAAHT , LDL— JIH [3] [ 7K S B AR F2 28 11 23 /0 4 60 % HI Bl i JEAE R —IRFE4h
BT -PCSK9 Hifhz gy A I el FE 2 L R4 40% , 45% ,50% , 55% , 81 60% .

[0397]  FERELLSE Jy &rh , fEFITE S 24 2 [a], LDL— M ] [ 7K S~ 1) B AL 4 o 78 — e v
Wo FEHLEESTT S, 780t A — AN 15T —PCSK9 PrAk it , LDL— JIH [ B 7K 7 Bk 22
LN £/04) 60mg/dL, 2/0%) T0mg/dL, & /D%) 75mg/dL, F/b#%) 80mg/dL, k% />4

59



N 104364266 A i MR P 52/82 T

90mg/dL M)A R FF BAE T~ — UG R 45 2551 —PCSK9 Ak 2 gy A InkE il FE 28 LUK 2 55mg/
dL, 60mg/dL, 65mg/dL, 70mg/dL, 75mg/dL, 80mg/dL B, 90mg/dL. 7F 3465zt 7 &b, {F i
F—AFIER$T -PCSK9 HLAAMS , LDL— JIH [ F /K P FRAR A FE 2 LUK 22 /02 60mg/dL 1 #5:f1%
mITHAE T — UG48 2581 ~PCSK FiAARZ jif AKG ik FE 2k LA+ 2 55mg/dL 5 60mg/dL.
eSS i 7 v, A i T — AN F R T —PCSK9 FuAA iy, A% LDL- JIH [ B /K ~F 42 45 /0
29 T0mg/dL B4 LU T (AR A JF BAE N — 0GR B 45 2591 ~PCSKO HUAA 2 fif AN IS It ok FE 2k
PL N %) 55mg/dL, 60mg/dL, 65mg/dL, BY 7TOmg/dL. 7FHLesizifify s, L5 H —ANFE 1
Pt ~PCSK9 FuAA i) , LDL~ JH [ BE AP B 2 22 /0 2 75mg/dL FE28 LR Al s JF HAE R —
U 25 29T ~PCSK9 44 2 W ANBE fin i ok FE 28 DL R 2 55mg/dL, 60mg/dL, 65mg/dL, 70mg/
dL, 8% 75mg/dL. {ERLESiTr T, fEiiH — NS Pt -PCSK9 i), LDL— JIH [ /K
PR A 2 D2 80mg/dL FEZL DL B IF HAE T — KGRI 25 25t —PCSK9 Fiufk 2 gif A
B BE Lk LN 40 55me/dL, 60mg/dL, 65mg/dL, 70mg/dL, 75mg/dL, B¥ 80mg/dL. £ §:eksy
W5 FE T, A8 i — AN BT —PCSKO HuAA IS, LDL— I [ I /K S BEAR &8 45 /0 4 90mg/dL Fi
22 DUN A% 0 HLAE N —IRFHR LS 2591 —PCSKO Hidk 2 pif AN B ina it 3L 4k UL N 4 55mg/
dL, 60mg/dL, 65mg/dL, 70mg/dL, 75mg/dL, 80mg/dL 5%, 90mg/dL.

[0398]  fE— ALt T ZE, #4L -PCSKO Hif LL%E 8 il 800mg 7 &t H 1321k, Hrh
AR LDL— JH [ BEKTAE 10 R N BRI IE LR LA T 2220 50 % FF HAE FIRFRLE 25 2 B AN
a2 THELIN 40% 88 45% o fE—NSEHiTT %, 51 -PCSK9 Huik LA%E 8 J4 760mg ]
I T2, b2 i3% i LDL- IH[E EE7K AR 14 R BRIRIEZE DL T 2220 45 % 9
HAE FUGES IR INE 2 T LR 35% 5% 40 % o 45— 52 7 &, W51 -PCSK9
Uk LAAE 4 J5 400mg HFR S 75210, Hord sz i3 i LDL- IR [A BE/KF-7E 10 K P
AR LR 227 50% JF HAE FUGRI R 45 25 L i IR 2 T I LU T 45% 80 50% o /£
AN T %, W4T —PCSK9 FiAk LAAF 4 4 380mg (I FE i T32k %, HrhRka i
LDL~ EE B TAE 10 R FEARIELE LR 2270 50% IF HAE FIRFIEA A2 i A InE £+
FELLLIT 45% 88 50% .

[0399]  FERLLLSIi Ty S, MBS T —PCSK9 HUAA ) 3217 1) LDL-c /K-F-If H.lun 1 Atk
MIHIZK P BRAR 22 A% T 25 B 15mg/dL, W38 T g Tt FH 1) e A 1) e S PR A1 2 it P 1) Ak 2 77 o
PR 50 % 8% 25 % FEORFFE FHARAAR | i i RFF il H BT s S AR R, (H L 2 f5 8K 4
AR (i, MR 4 B —k 2R 8 Mk 16 JA—k ), sidLdl & (i, i Bk
T S it A ) REABATT ) 7 R YA R A ) R TR OK 2 50 %6 B 25 % o fE RS Ty
Zh, HPT -PCSK9 PiikLIEF 8 i 800mg [ 4 71 it FH T 328 o il 52303 9 HL an SR
AR E I LDL-c /KPR R 2% T 25 B 15mg/dL, WK 328 6 48 4 45 8 J& 400mg, %F 16
4 400mg, 4F 8 J& 380mg, £F 16 J& 380mg, %F 8 J& 200mg, 4 4 4 200mg, 4F 8 J& 190mg,
4 J& 190mg, &F 16 &8k 4 4~ H 760mg, oifF 24 &k 6 4~ H 760mg, £ 16 &k 4 4~ H 800mg,
BhRE 24 JH 8% 6 AN ] 800mg M & . fE—NSEtiTTEH, Kt -PCSK9 HiikLLAF 8 J& 800mg
(e 4 77 it 32k, IR 1 HLon 238038 19 LDL-c K BRR 2 A% T 25mg/
dL, WPRESZ IR 548 45 8 JH 200mg & AE— LT &, Kt -PCSK9 ik A%t 8
J& 800mg {178 4 7 F it FH T 52 60, Bl 52402 Hoan R 32385 19 LDL-c KRR AR T
15mg/dL, WPKESZiE A2 &5 8 Ji 200mg 5. AERELESiTr 2, #H1 -PCSK9 Hifk
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PAEF 8 J& 760mg AL EAF Bt ] 3230 . 323 # F H A R 32384 11 LDL-c /KSFBEA%
2T 25 8 15mg/dL, AN 2R F A8 N FE 8 J& 380mg, FF 16 & 380mg, F 4 & 200mg,
5 8 J# 200mg, %F 8 i 190mg, 45 4 J& 190mg, F 16 JHEK 4 A H 760mg, 54F 24 K 6 ™ H
760mg M7 . fE—ANSEHE T S, Kbt —PCSKO 44 LL%E 8 Ji 760mg (1L 46 71 & it H T2
R, WISZR 5 I HAan R 3285 10 LDL—c ZKERAR B8 T 25me/dL, #5528 & #6748 h &
8 & 190mg BX 200mg M7 5. {E—ANSLii &, ¥Ht —PCSK9 Piik LA%RE 8 Ji 760mg 1L
R 52, 2 I B R 32383 1K) LDL—c /K-FFARARAK T 15mg/dL, ¥
AR FE AR N RE 8 JH 190mg 5 200mg [ . fERELLSiti gy b, #HT -PCSK9 ik LLAF
4 J& 400mg HAER LA S T2 . Wl s F H 323058 1) LDL-c ZK-F BRI 2 I
F 25 8% 16mg/dL, WPK 2R E A8 A %E 4 & 200mg, &F 8 J& 200mg, 4F 4 J& 100mg, % 8
400mg, F 16 JADE 3 4~ H 400mg, 4F 2 J& 50mg, BAf 2 J& 25mg MIFE . fE— NS 7 &,
¥ bt -PCSK9 PLikLARE 4 JH 400mg A an it A 32 , IWIAZ 0 JF B w528 %
[¥) LDL—c 7K-F- B AR T 25mg/dL, H 320 #4484 J8] 100mg HIF & o 75— SEi T %
KBt —PCSK9 Pk LA 4 J5 400mg [P LA & H T 3260, Ml 523l 9F Ho R 523K
H 1 LDL-c AP BER AT 15mg/dL, #5208 468y &F 4 F 100mg 7. 76— 5L
Jr&EH, Kbt -PCSK9 Bk LA 4 Ji 400mg WAL LA R T-52 3038 , W32 3% I Hon
RZRH ) LDL-c AP IR RAR T 25mg/dL, 53218E Fe AL A A 8 i 200mg UG ££—
NS T, 3T -PCSKO HiAk LASE 4 J& 400mg (AL LA7 &M FH T3R8 %, Wik %
I A 32383 1K) LDL—c KRR AR T 15mg/dL, 328 548 45 8 J& 200mg 715
TE—ANeti 7 %, 90 —PCSK9 FidkLAAF 4 J1 400mg (AL LA 7Bt 132k, Wiz
R I H RS2 1 LDL—c KPR 2K T 25mg/dL, #3230 A8 & 2 J5] 50mg 1157
o E—AHTE S, P -PCSK9 HrikLLAE 4 8 400mg I LA St T2k, I
MBZARE I B R Z2385 1) LDL—c KPR BET 15mg/dL, K32 iR FH A M4 2 F 50mg
. fE—AS 7, ¥ BT -PCSK9 HUik LARE 4 i 400mg [R1E 46 771 & it FH T 323K %
0 32358 IF B R 520 1K) LDL-c /K FRAK 2% T 25mg/dL, ¥ 52105 #7484y 5 2 5]
25mg MIFIE . fE— NS %, Kt -PCSK9 Bkt A% 4 J& 400mg ()L 4aa 7 B H T2
R, W s2R 9 H A R 3238 110 LDL—c ZAKCEB R EAK T 15mg/dL, 32 iR H AR Ny 2
J&l 25mg WA . FEHEEES T e, Kt —PCSK9 Hik LATE 4 A 380mg (1) 46 711 & it H T
ZRH . WIS I H U 2R % 19 LDL—c ZKE IR 2K T 25mg/dL 8% 15mg/dL, MKt
AR F AR I AF 4 JH 200mg, #F 8 JH 200mg, 4 4 J& 190mg, &F 4 J 100mg, 4 4 J& 90mg, FF
8 J& 380mg, #F 16 FEk 3 H 380mg, 4 2 & 50mg, wi4% 2 J& 25mg [FIHE . 75— NSLiti %
e, BT -PCSK9 PiAk LA 4 i 380mg RG] T 520, Il l3 3 H ik =
XA LDL—c /KRR 2K T 25mg/dL, W32 A8 &F 4 J5 100mg M7 & . fE—A5K
W7 %, #Pi -PCSK9 FiAk LASE 4 J 380mg (ARG &t FH 132l , Il =2k It H.
W2 R 1) LDL—c /KPR AR T 15mg/dL, #4328 % #A48 4F 4 J 100mg [FHE. 76
— AN, KT -PCSK9 LA LLEE 4 J& 380mg (AL 4f 7 B i A T 3238, MM AZ R
ot HUn R 3238 5 1 LDL—c AKCFBR EKT 25me/dL, #3238 E #5748 My 8 i 200mg 157
o AT EF, T -PCSK9 HrikLLAE 4 i 380mg IR LA St H T2k, I
MEZAR I B0 R 523034 1) LDL-c KPR AK T 15mg/dL, K552k A8y 5F 8 & 200mg
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PRI . A2 —NSEHET 2, F59L ~PCSKO HLiRk AR 4 J 380mg [EAn7M & it A 152 1l #
I A2 R I LR 2R ) LDL-c K P FRAR AR T 26me/dL, ¥ 2 1% He A2 ) 4 8
190mg M55 . £E—ASEHETZ T, R4t -PCSKO Juik AR 4 J 380mg [1ke 477 st FH 152
R, WISZIRE I ELA 2R (0 LD ACT BEE AR T 15me/dL, #432iR % 528
8 i 190mg MR . fE— AL T ZH, KEHT ~PCSKO HLAk LI 4 J 380mg FA AL 4 771 22 it
T2l %, IR 3 LR RH 1 LDL-c AT RHR ST 25me/dL, 442k #
ANk 2 5 50mg HUFIE . fE— SRS, 9T -PCSKO Fuik LUK 4 J 380mg [IHE 477
BE TS24, WA R BLARSZ R () LDL-c AP B T 15mg/dL, 44323
HRA R 4 A 50mg [I5ER . AE—SEHTZ A, KT -PCSKO FLiALIAE 4 A 380mg [
BN EEMEH 1320, M2 X HLIRAZ R 1) LDL-c AP BREAE T 25me/dL, 44
B FEAL)R 2 A 25mg M. fE— AT E A, KT -PCSK9 HLA LI 4 4 380mg
AR 15210, WIAZ A I FLISRAZ R 1 LDL—c KPR A T 15me/dL,
R AR A N 2 ) 25mg TR .
[0400]  ZEFLf, ATAT LA L8500 0l 5 T4 m] LA FAS WA 1) S 8 28 6 b AT LA 971
PCSK9 B AR 4y 5t PCSKO HLAk I 7 -
[0401]  H. il s A A &
[0402]  FEAR I 5y — Ty Tl A, BB — Pl it i &, ik 1 BRI A T A T
VGTT TR/ B2 W LRI AL R AEREEE ST S, Al slah S A A —
P EA EASC AR R A BT -PCSKO PLiR sk Al G 7 & o AERELESCHT Zrh , Frd il i 5l
G AR SRR S Lol A BB s O Uil 1 (package insert) o A )%
A G BN, T /NI 2 TV R A5 . TR 24 ml LA ER 25 Aopp e v 35 el 2 e
Bl e G AL G, Pk dl G W)L PR B nTA O TR 7 TR/ 52 P
AE 1) 53— R ALE Y 66, T I S 13697 1 8 IR 2L 450, O EL AT AR TG B4 (77 R
(B, Frid v s ol DL BAT rT R RS BB 27 RO 287 IR K AR SO LD o« 4159
H AR D B PR A AR W 47T PCSKO HiidA e Ana sl e i W -BAs I iZ AL & 2 H 1A
TrRFEHPAE o MEAT, BT it S G T LS () JLrP s AL E s —2s, S B
ARG EG AR A RIPIPCSKO Pk s F1 (b) Hrh W& AL AW 24, JLh prid L &4
B R AN AR B AR I 7 ARSI S O A A B A R o, 2L
TR 2 AR TR AT I SRR R 2 o AR ST S, AT RS/ sy
BIATARAT (141, LIPITOR® % Torvast) , S f%fbyT (4141, LESCOL® ), i tktbyT (4
1, MEVACOR®, ALTOCOR™ 2k ALTOPREV™) , JefifliT (PLAftayT (6141, LIVALO®
# PITAVA"™ ), ¥ fibiT (%1, PRAVACHOL", SELEKTINE®, LIPOSTAT" )%
FARABYT (11, CRESTOR™) » 4543 (#1401, ZOCOR®, LIPEX®™) BHALREALA,

i, VYTORIN®, ADVICOR®Z SIMCOR®.,

[0403] A% i WY 1042 2t 7 6 v () Ak 30 60 W7 DAL A0 5 U 43, T ik 6 3 U 4

S B TR 4B T L T IR 7 R e . A b, 5 A, AR R T DL A (R

=) AR, TR T () ARSI A, WS K (BWFL) , R £h 2%
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MERK, Ringer [REVRAN AT 2 MV . ANFMVAT T ) 77, e038 W] LAELEE BT s i LAl AR,
A 15 AR ZZ h 0] FRRE AR BB B SRR I e

[0404] PR, ATAT LA b il it maak o) & T DA 55 AR A WY ) S 2 65 1) LA Bt PCSKO it
W eiAt 2 Bt PCSK9 PR A #b 78 o

[0405]  TTI. SEjifsl

[0406]  LUR A AW IV AN S W ) St ) o 23, AR LU BRI — MR, 7]
DA SI it 2 A A S5t 7 22

[0407]  SEjfifs] 1 -br PCSK9 LAk )=

[0408]  HkIEgm 5 JE M 45 Kabat (Kabat 2%, Sequences of proteins of immunological
interest, 5 5 iit, Public Health Service,National Institutes of Health, Bethesda,
MD(1991)) #E4T.

[0409]  CJEAr ik ATk DL sEHL PCSKI 3

[0410] BN EAEF= IO A Z A4k I N PCSKO I AE FH T SCEE R 3 I o &3 Ak 1 35 v AH
AV 2 AL ) PCSKO BEAT TLACWR B AR SCPE I3k . 0128 — 48 i) 20k, s 20 v g/mL W) &
AR 1%y PCSK9 3 0 1) FH Wit B4 4 Jf P 22 i PBST ( B IR #h 22 b 7K (PBS) A1 1% (w/v) - IfiL
THIE 2 1 (BSA) F10.05% (v/v) TWEEN® 20 ) Tl df b 1 B 44 1 B 44 SCPE VH( 2 I,
il 41, Lee %%, J. Immunol. Meth. 284:119-132,2004) FI VH/VL( 2 W Liang %%, JMB. 366 :
815-829,2007) , Jf HAE WAL BUR F o 26 K, MR SCAEH A 120 1 1 T PBST/BSA
E‘JDYNABEADS@ MyOne™Streptavidin T1 (Invitrogen,Carlsbad, CA), 3 HAE %

L/ 2RJEH PBT (54 0. 05% TWEEN®20 11 PBS) K /NERDEE — K, HHH 1ml 50mM
HCL M1 500mM NaCl P lit &5 (R0 B 44 30 738, JFH 400 w L [#) IM Tris B (pH7.5) FhAil, [A]
WG B AR AE K AT B (E. coli) XL-1Blue 4 farb 4 o 7EBE )5 (R FREE VR TIIR], SO g
5 A AL PCSK9 HITE & Ik/b 28 2-3 /N, IF ELYE neutravidin W ( %5 89890,
101 g/ml, Fisher Scientific, Waltham, MA) sX&EZ7 M =088 (585 21125,10 1 g/ml,
Fisher Scientific,Waltham, MA)Nunc 96 fL Maxisorp" %35 A F 4l 3k 50 g Ak 45 4 1t
J5k 30 J3h. BEEE AR R mmﬁr
[0411]  7E 5 30V ik 5, ML) B 2 = 48, % A VH A VH/VL SCPE 73 16 v Bk L 96 />
i DUR 2 B A2 15 e e b 25 5 N PCSK9. XT@EBEBZEGTEEﬁﬁ PCR | F3> DL % 5 ik
R PP o B DURE I 1 5t 2 2D bx 456 A PCSK9 I SRR Ik B A i, I HL A L5 714
(reformatted) A4 TgGs LAHFAEARSNI I & AT VPAY
[0412]  J@k LR 7R AE H e B Tl TG« 2 PR ANAR mE 1) VL AT VH X 5l 21 LPG3
HI LPG4 ﬁﬁ:ﬂlﬂ %EELEH@ ?LZJJ% CHO éﬁiﬂ@tlﬂ%ﬁﬁ%ﬁ ﬁ—ﬁ%ﬂﬁﬁ B A FEREAT S
[0413] i I
[0414] ?EEF)?% CDR-L3 u% ﬁ%ﬁ:z i 5~ (TAA) J#Hf M13 Wi Bl A4 () 32 T |
75 P Fab [ WE B R pW0703 ( Sk JE T W 1 ok pv0350-2b (Lee 2%, J.Mol. Biol. 340,
1073-1093(2004)) 74 H T+ A\ VH SC PRI 42 H 1) v B () J 85 w] AR 25 kg 3 (VH) DLH 2%
) BT ST AR o P AT A R B ATL A T SRS 340 T i R ) e ) A
(hard) FEALAL, 18 F Bt W BERUR AR N PUAR M S R R, X — A B =N 8E CDR 11k &
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A7 1) 4 SR AT B LA, I HL T vk (19 DNA il 3 1 Wi 7E Lee 55 (J. Mol. Biol. 340,
1073-1093(2004)) ik, XF-F#PE (soft) BEMLAL, #H CDR-L3 HI{7 H 91-96, CDR-H1
ff) 30-33.35, CDR-H2 ] 50.52.53-54.56 A 58, CDR-H3 ] 95 - 100.100A I 100C &b ff)
BEEE IF HIE$E COR I = ANASFI LA, H1/L3. H2/L3 AT H3/L3, F TRiNLtb. A 3R15 K
PEREALAL £ (AR IR 2 A B 51 NZ) 50 % 5848 R ), A A A T B 28 AR R 1) i 3k
fF) 70-10-10-10 J& & ¥ & 1% % 2% fK) DNA (Gallop 2% , Journal of Medicinal Chemistry
37:1233-1251(1994) ) .
[0415] :
[0416]
— RIS W 4 1, B AE 1% BSA A1 0. 05% TWEEN® 20 (1) 30. D. /ml [ B A FT A 5
£ 10001 & 1% SUPERBLOCK® (Pierce Biotechnology) A1 0.05% TWEEN®
20 [RI 2% Py 1 100nM A= 4 2540 1) PCSKO (A< B A 2 TS5 AR w B I T 44 1C50 B ) 7E % il
a2 /0. H 1% SUPERBLOCK® ¥ A4t — Rk 10X, JF HA% 100w 1/ fLiti H
#| neutravidin WHAIFL (101 g/ml) ™, 7RI 30 2080 H Ak LU RS . FH PBS-0. 05%
TWEEN® 20 ¥ Frid fLukss k. R THfiE S 5t 46 16 neutravidin MR 4
IREATWE AKX . T 150w 1/ L 50mM HC1.500mM KC1 P 45 4 R 1 A 30 43, JF
HEbt 5 50w 1/ FLI M TrispH8 AL, i ae , 7 HZHH DUH T IRE . DAXE I i3k 6™
FEVE TR AT DUSC AR A 3 o AT P 40 8 A 4 22 A A B b B 1 MR BB AN 100nM FA 58 1nM
HATEE G (on—rate) HEFE, i P AE &0 I A8 20N N I 5 1R oK AR 4 25 Ak A A B 11 T
(300-1000 fi5 LA £ ) DASE+ii 59 45 G R IAT I 2 d % (of f-rate) &+,
[0417] el R AN )ik ELTSA (F p 354 )
[0418] WA FLREIHIErh PRI R 3 o Kg e BEAE 37°CAE 1501 1/ FLAUE A 50 1w g/ml RN
FEZEAM1EL0/ml KOT [ 2YT K5 3RIEH7E 96 FLMR (Falcon) Wi iH57%. MIA—AN P4, $k
B XL—1 S8 11 512 A I B AR 11 18 95 A % o % 96 FL Nunc Maxisorp™ “FARH 100w 1/ FLI¥
neutravidin (10 u g/ml) 7€ PBS H7E 4'Cit B K rid F-A A 150 u 1 7€ PBS HH) 1% BSA
F10.05% TWEEN® 20 &[4 1 /N
[0419] A 351 1 S A 15nM PCSK9 (1) ELTSA ( 5 F6 G e W Bl g ) 2 vhil (&5
0.5% BSA,0.05% TWEEN® 20 [¥] PBS) Fikt 35 1 1 [RWE & A& LIS, I HAE 3848 F A
(NUNC) Hif & 1 /b e ARJEHF 351 1 1y 31 g/ml AW Z AL PCSKI IMAEBESL, IF HAE=
I E 15 43480, K 95 u 1 KR AW HHEFE S 22 neutravidin G4 H°FAR . K BTIR P Hia fi
PeBh 15 08 DLfe i 3 5 A ) 2540 1) PCSKO 45 & VR BRI AR 25 P4 . KP4 ] PBS-0. 05%
TWEEN® 20 pEi k. Mk in A BRI Al (HRP) 485 1Pt -M13 ik T ELISA 2%
MR (1:2500) JHAE=HER G 30 Bk EAL 4 & . KTk i H PBS-0. 05% TWEEN®
20 Yotk ROk, % 1000 1/ FLAY 1:1 ELR 1K 3,37, 5,5 — DU H LB Z (TMB) 44,
W TR A A B A S R B (H,0,) (Kirkegaard—Perry Laboratories (Gaithersburg,
VD)) M INEIPTIR L, I HAE SR T 5 8. it &AL 100w 1 0. IMB§fR (H,P0,)
IEAVIHE IR T 5 2ok 2k [V o A FHARHE ELISA P B sz 245 75 450nm I & AL i
B oD (LR ) o ML FAKE 0D TR (%) -
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[0420]  ODys, B P& (%) = [(& F 38 Fr & 1 L I ODyso) / (A 5 35 4 & B AL 1Y
0D,50,,) 1100

[0421]  E2RARWRE AR L (10096 ) Y ODysg,, BB (%) AHEE, PRECEAT ) OD,50,, FFE (%)
T 50 % Wy we B FH T 2040 Bt e Rty ve o FH Wk TR A i) 26 Ll i o AN v b (el B
508. 20b) (1) ELELHf £ %) PCSK9 & Gokfl )1 (WERRIAR 1Cs,) o AR5 KSR R 3 s e K
i (508. 20. 04b, 508. 20. 06, 508. 20. 28b, 508. 20. 33b F1 508. 20. 84) Mk A 1gG1 H T
PraR A LU0 ) BIAcore 45530 J % 3t MILABAAR SR sl dR NI e . 2 WLIEL 1 H0 2.
[0422]  SZjififs] 2 -3 BIAcore AT PCSK9 Pk

[0423] i PCSK9 U 1) 45 A 55 Al il ik 2 10155 85 7 L% (SPR) i FHl BIAcore™-3000 1%
MR, P PCSKI A Piik h gl £E CM5 A=A 2% & Fr B/ BT Fe bidk (Tt
BR-1008-39, GE Healthcare,Piscataway,NJ) KHi3k M FRIEZ) 200 NN EEAL (RU) o K
T8 ))&, 75 25°C LA 30 1 1/min RISV S8 PBT 221l (15 0. 05% TWEEN® 20 [
PBS) N B  TE T A & 88 4% PCSK9 (Genentech, South San Francisco, CA) HIP{iid
SEFREUE (500nM &2 0. 245nM) o fF A faj B — % — Langmuir 455458 (BIAcore Evaluation
Software 3.2 fRA) THH G HE (k,,) FFEEERE (k) o PHEIRE T K) gt HAE
FE ko/ke WK 3.

[0424]  Sjfifs] 3 :LDLR—PCSK9 45 &l &

[0425]  HEATFE4+45 ELISA LABFSUHT PCSK9 HiALE FHIT A PCSK9 55 LDLR 45 J7 1l ()35
PEo fiE 2, % 1o g/ml (AT LDLR a4hgi ik (R&DSystems,Minneapolis,MN) 7£ 4°C
WA BEAE 384 FL MaxiSorp™ B ( NALGENE® NUNC™ International, Rochester, NY)
Fo BRJE M PTIABR I 0. 25w g/mL (W5 AR BE 4T PCSKO B A4t HE BT 44 i vEe (1) A=
YIZEALI N PCSK9, - HAE=WIR G 2 /M. Il i N E 5 A1 2% —HRP (GEHeal theare) Al
JEY) 3,3 ,5,5 - VU IEEK % (TMBE-1000, Moss, Inc. , Pasadena, MD) A5l PCSK9 543
W LDLR (045G . giagi il (OD) Wik BRI, OF HA ] KaleidaGraph #4772 1C,,
i WK 4.

[0426]  sjafsl] 4 < PrAABH 11 HepG2 4 i I+ LDLR [ i

[0427] L) 1x10” K HepG2 41 M #h 3 48 FLAR o YR H , K 15 77 FE 4 1 10 % JE G 25 11 1f.
i (LPDS, Frederick, Maryland) . X H, ¥ 151 g/ml PCSK9+/— #t PCSK9 HiAA i A 2141
W, FE 37°Cak 4 /N . PBS TE PR AN T4 2. 5mM EDTA #EAT40 5. KA S 1:20 Bt
LDLR (Progen Biotechnik, Heidelberg, Germany) W& & 15 7%, H PBS peigkift 5 1:200 =k
H Invitrogen(Carlsbad,CA) HJILFPi/NMR ALEXAFLUOR®488 W H 15 704 F+41 iy
P I FRAE PBS I 10 1 g/ml AL AEH o SR J5 R XCHE KOG i X 41 2 {X. (FACScan™,
Becton Dickinson, Franklin Lakes, NJ) 7 #7FE . 2048 2 78 B A 1L Fr Hr PCSK9 ik
(508. 20. 04b, 508. 20. 06, 508. 20. 28b, 508. 20. 33b £ 508. 20. 84) FH1F LDLR i) Fif. ULIK
50

[0428]  SZJitifs] 5 : /> RUITFHE A LDLR 1 iff

[0429] 1 o #F Wk N 25 25 H 3.30 8K 60 1 g 1Y) PCSK9 4k B 1 & C57/BL6 /)y [, (Charles
River,Wilmington,MA) .{# FH K H Calbiochem (Gibbstown,NJ) i) PROTEOEXTRACT®
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ARG 1 S B R &, AR s 38 v K U6 WY, 75 PCSKO ik N 25 25 J5 15 73 B 1 /NI Bl 4
ANEFISCER R 1 AR LN BRI A T4 AR (1. VR DR IR 8 5 /N RO iR b 22, 91 BT
£ 8ug MENFERWH T/ M. ik SDS-PAGE 4 8% tris—gly &t/ (Invitrogen,
Carlsbad, CA) ¥ =4, i IBLOT ® (Invitrogen) ¥ & A% £ IH IR 4T 4k
5o K Prad B 5% Wi fg i3 P 1 /NiF, SR 5 5 1:500 $T LDLR (Abcam, Cambridge, MA) 7F
5% WiNGWhAE ACHRIE - R H, K Pl I TBS-T $ek — Ik, 5 1:5000 $T 4 HRP (GE
Healthcare, Piscataway, NJ) ¥ & 1 /b i, & H TBS-T ¥t % — ¥&X. ¥ H ECL-Plus (GE
Healthcare) 7% T- XAR IK i ( KODAK®, Rochester, NY) KA (4. 785 7 g
eI, B BRI ] TBS-T ¥E¥s, 5 1:500 Fiisik i A2 APk (Invitrogen) W H 1 /MEF,
TBS-T ¥k, 5 1:5000 /N ELHRP (GE Healthcare) ¥ 7 1/, F TBS-T tis I ECL-Plus
AT ATk . A8 FHHT LDLR HUAR R 82 T ERIZE 57~ H 30 g (1) PCSK9 AREE 1 /NI 5 35 3 1
/NEUHF ) LDLR 7K. LK 6.

[0430]  SLJifs 6 - HTAAR 1 LDLR |

[0431] KIS Smg/kg Pt PCSK9 HAAE: I 1E 5 1) C57/BL6 /M, (Charles River),24
/NI JEH 30w g PCSK9 4b2E 1 /Ao 4 PROTEOEXTRACT® K AR i £ 1 He B 71 &
(Calbiochem) AR# i i i) L IRk B A&F /N UM o 3o SDS-PAGE £ 8% bis—tris
B TR . 4 IBLOT® (Invitrogen) ¥4 IR SR AT 4N o K ik i
F 5% Wi eyt 1 1 /if, 4R 5 5 1:500 4t LDLR (Abcam) 75 5% BiAS Wb 76 4°C it iR &
UCH ¥ BRI TBS-T Yei =X, 55 1:5000 $14 HRP (GE Healthcare) ¥& & 1 /N, 311
TBS-T Yk =K. li/f] ECL-Plus (GE Healthcare) Jf-## T XAR K i ( KODAK® ) Al
AWM. AR BT LDLR HUAk i £ 11 B 3E 27 i TRt PCSK9 Hif4 (508. 20. 84, 508. 20.
33h, 508. 20. 04b, 508. 20. 28b, 508. 20. 06) #BEH 1k/NEHH ¥ LDLR Fil. W1 7.

[0432]  SZJtifh] 7 .30 PCSK9 HiAk I 24 5 71 2%

[0433] BTN 1gG Fe ELTSA >Rl 7E /N i PK A FURE i rh 4T PCSK9 Bk B . W) 5
2, ¥ Y PN 1gG Fe (Jackson TmmunoResearch, West Grove, PA) F- T4l e 1A%, I
UIZEPT N 1gG Fe HRP 2854 (Jackson ImmunoResearch, West Grove, PA) FHVERIIHTAA,
2 52 B I B E /N RUMLYE FE T 205 10 % HHT PCSK9 HLA, Ml e a4 0. 31-20ng/mL.
T 8 Al 9,

[0434] i &b $T PCSK9 $T 14 ELISA ff H] # 40 A PCSK9 (Genentech, Inc. South San
Francisco, CA) Y SR L =EHTN TG (H+L) HRP A Ay A% 0 470 44 Kl s € 840 PK F 9
FF i 7 1 37 BT PCSKO PUARIA FE o 122300 52 BE 18 I 8 £ J8 A0k 10375 35k 3 2298 2 % (1941 PCSK9
oAk, I HE a4 0. 313-50ng/mL. LK 10 F1 11,

[0435]  SEHifH] 8 HUARREAR /I B rb i i vits JE [ 15 7K S

[0436]  J\ WS HEME C5TBL/6] /N FIIE H Jackson Laboratory. 5/ FR7ELRjE = H pE 7=
(on housing) ik— 2 Ja FFUASE K. 7ERRIE B X FTA /N BREAT TS0 48 F INFINTTY™
JH [ R 55 (INFINITY™ Cholesterol Reagent) (Fisher Diagnostics, Middletown, VA)
D5E /N B R E [ BE AT o K /N SRBEHL 20 1% 6 AN ] AR EL A A ) 2K ST 1R 1~ 240 L 1 7 -
M. T /N RS2 B3R 10mg/ kg A4 [P0 IRUBTAAR B HT PCSK9 Pk, 7E5E 3 RV 7 K.
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5510 KA 15 RN/ ERBEAT U, 48 B INFINTTY™ fH [ #5877 (Fisher Diagnostics,
Middletown, VA) e IfiL i G [ A2 7K ~F

[0437] 4t 10mg/kg I ER AR I, BT FURPT PCSK9 Hii4k (508. 20. 04b, 508. 20. 06, 508
. 20. 28b, 508. 20. 33b, 508. 20. 84) #f ‘T~ L IH[E B 1 R B 258 3 RAIZ 25 10 K,
2 53520 BB /N B LI, T PCSKO HUAA 145 245 B IR e K- R i 2 T R AL
12,
[0438] % AthY 3

[0439]  ASEEGUEH < 5 SO 4T PCSKO LA va 7 sl s iy T 2R VG 97 AH EL, T PCSK9 Fi A
HMUBTT 28 () 41 55 U A B KF BER ) R B g, 18] 130 )\l i@ e C57BL/6J /)N B
) Jackson Laboratory. ¥f/INE 73 2 ANASFEIA . JoAhyT 2/ S5z 06 i, it
TTRAALE PRI FH AT 2 & h R 0. 2% 34k AthyT (Bioserve, Frenchtown,NJ)2 . %] BT
A /N RBEAT TSI, - HLE A S5~ 25 E ] 7 SPo0) /N SR AT R LA . AR5 3 ROGE/NER
HEAT L, I HAE ] INFINITY™ fH[E g8 77 (Fisher Diagnostics, Middletown, VA) ilj%E
e JJH [ e 7K

[0440]  $jt PCSK9 Hifa {7 {25 A B IE [ e A5 R o 55 TG A T SR AL AR L, Sy Aty T 289897
SRS NBE B K B R R . 5Bk HT PCSK9 A EL, Ab VT 28 N3t PCSK9 Bk 4 &5
SR A BT RN SR LA 13,

[0441] S5 10 - 54T PCSK9 HifA (] Fab H B4t & K] PCSK9 (K] X B 28 i ik 4 44

[0442]  ER[&lAL AN 25T

[0443] ¥4k B 10L KW AF B (E. coli) Kk 1 210g ¥ ¥R 1 40 MR 75 11 24 A 2% v il
(PBS/25mM EDTA/1mM PMSF) T4 . i3t Tissuemizer (30 F5 ) {40 Mum 2L, 314 Frda (1 3%
TP O R AR AR L . T B O DTE AT I 5T P 1) 4 i SR g (— 4k 250mL)
PL5mL/min IIAERIER G AE (185 17-0618-05,CE Healthcare) F. #RJ5H 100mL [ 241
GE IO IR A AT eV, 2 i A1 150mL FPEI Z2 i (0. 58% LI ) Wil 454 ¥4t PCSK9
LA Fab v Bto AEVENGIVI RIS 25mL 2¢4) . {1 SDS PAGE 7-#7 &, I 4R &4 i PCSK9 Fit
&1 Fab T BEI2 4y -

[0444]  F 50ml ZZ b A (20mM MES pHS5. 5) *F-ffif 5mL T2% ¥y SPHP 1 (GE Heal thcare, 5t
45 17-1152-01) o LA 3mL/min ¥k HHT— 20 RICER I INAE BIAE | o G20l A KA 08
YAk . Al 20 AMEARFR 22 Pk B (20mM MES pH 5.5, IM NaCl) 1 F M 0% & 100 % 2%
VR B [RRG BEDE i 455 1) Fab B . AEVEIGIHIAI AR 2mL 2055 AR & A Pk i H I 4y
(A4 F] SDS-PAGE #fi & ) » I Hik4i 22 bmL, Z Ja k2 & M ik i (sizing buffer)
(20mM Hepes 7.2,150mM NaCl) FF471F) 320mL S75 #efeid J€AE o DL 1. 5mL/min ZE4LIE
AT G2 i 220 4340, [P 2mL 2455 44 SDS-PAGE 43 #Ti 4k 73 (A280) .

[0445] M FIARUESS TAEW A HOR B A AR (His)C ke (SEQ 1D NO:32) A
PCSK9 (Genbank EF692496) H Mt S8 i %1% (cDNA) 4l A 277 B4 i = (CMV) /B3 1
I FLB R IE AR (pRKS) H o 8 Ik gk s 4 e v [ LB B (CHO) ik Rk iR 1, IF A
FIFHAEAR - FIE= 4 - BUERAE (Qiagen) LIRSERZENT LI 2 J5 £ Sephacryl® S-200

K (GE Healthcare) EMIEEHILIE M SA TR TRIL Fp HEAT 2040 204K 10 2 11 1) TEAf 10 5 i
Tk T SR RN SR TN I Ik i e s F bk (SDS—PAGE) I S, I HLZ SR 17 41 (1 ff A3 1o N
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i W A A

[0446]  Kialitb BT PCSK9 PUikr) Fab FBLAI 6. 9mg (1) PCSK9 25 [17E 2 %5 BE/R ik &1 Fab
F B A, IHE ACIRE 1/, 2 546 2 oL SR 5 Bk 4 (178 &9 _LRE S 40 38 22 b
TRPF-#51F) Superdex 200 JSFHEBHAE ( £8%5 17-1071-01,GE Healthcare) . LA 1. 5mL/
min ESEIAAT I VESE PR 220 43, [F IS CAE 2ml 27 7) V455 PCSK9 A4t PCSK9 HitA )
Fab 7 BtPi# (SDS-PAGE) [PJU2i ) (A280) , FFik4i &2 20mg/mL. 4 M 2 AW Tk 4T
gE k. R A (reservoir) (WM& 1. SMBEERET / 44, pH 7) 20 1: 1R &
W, A8 ARG T2 e A0 IR A AR o 38 e 5 i TR B 1 T R AR R R . AR FERL 25%
HVHH PR R A BR G FE (1) SAA FEORAF AR A

[0447]  PCSK9: i PCSK9 HidA ) Fab Jr B8 G (1) 45 Fa il s

[0448]  {E[RID A A 4k SSRL 7-1 WA R 224 3.5 A o WE R (WA i £t , IR AT R
93 ARSI 1222 P48 (scaled) o R 7515 #R 1K 77 V2:, Al 22 T4 IE 1R PCSKO 11 &5 4
(Hampton 2%, PNAS 104:14609-9 (2007) , pdb %ic. 5 2QTW) Al BiHRE FIFLR Fyv Fr BOr) 45
¥ (Eigenbrot 2%, ] Mol Bi01229:969-95(1993), pdb Bl 5 1FVC) SRAFUTAUARNT o 7635
B CAUCEANL S, i 2 iR IE I R 454 (Eigenbrot &%, [A]_E, pdb &id %5 1FVD) 1)
#55, KPT PCSK9 PLAR i) Fab v B Te e XA WIARTBCE. o $5 Je R 8 1 45 0 (R A A4 2 R—{i
h 25&30% o BUREERE IEGTHEE BoRELL R R 1,

[0449] X 1.
[0450]  HHEW4E
[0451]
el Ikt 1222
i (AL) a=92283, b=142.523, ¢=253.983
Vi (AERE) 2.8
R (A) 40 — 3.5 (3.63 — 3.50)
Rsym™” 0.184 (0.807)
A £ H 157526
MURE 55 21579
SEAEE (%) 100 (100)
/ol 11 (2.6)

Wilson B (A% 58
[0452] k&

[0453]
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D HEE(A) 40-3.5

S5 % H 20644

(F>00(F))

2% R% Rprer 0.247, 0.295

EAYAKFR G 1

E4SERE S 994

o Siillignn 0

J&+ 7463

1) B HF(A?) 86

Rmsd #(A) 0.007

Rmsd ffi(") 1.1

Rmsd /&1 B (A% 2.4/1.9

TLS #EM%H 4

Ramachandran (%) 81.5/16.8/0.6/1.1
[0454]  “Rsym = X | [T|=|<I>[|/Z [<I>[, Hr T Jj2 ORI AL, 1T <I> 2R FRAERL
MEL IV S5 R
[0455] " 55 rhUR BTG B i A R TR

[0456] R = X |FO-Fc|/ X |Fo, H:r Fo #1 Fe 23 & W a2 A AT 1) G5 R DR IR o Rigs

WS AN ELFE AR RS & T R R

[0457] M\ X U2k S5t fifi e PCSK9 EIFIFRAT

[0458] AT HH 73120 B RE )Y PyMOL, A H 4 A FsifE . 7EHT PCSKO Hii44 1] Fab Jv BLIRAT A 8 4)

114 A I PCSK9 BRIEMAfA & A RAL . FET %M, RALAL S LU R R IE 1 — Ak A -

A PCSK9 ] R194.E195. D238, A239, A341.Q342. E366.D367. 1369, S376. T377. C378.F379.

S381 F1 H391,

[0459]  SCgfafs] 11 : NGAIRES . FRASRIZZ AN I8 7] &

[0460] ¥y SCHEATRENLAT , DU, 22T IR, BT R 22 500 S A o LAVPA i 3 1]

HA TI e B 5 A 28 B g 4 A BE A B (LDL—c) o i (R 4d Be i B e R (SC) v it ) 2

FIEMZ (BERDYR) FIERWEE 4 (FERg 0 A 1eG, ¥ YW508. 20. 33b, HH A7 SEQ 1D

NO: 35 (R EHEFI SEQ 1D NO: 36 [5e4E ) mze AR 2 1 . ¥ 80 &4 KA = Mg LDL—c

WS (130-220mg/dL) M@ RERAE R BE T (SRR ) BEHL A 10 AR, BN RF AL 4

T8 R o BRI B W A el BN — (RN 6 4405

PEFISZARE R 2 2422 72 R ) »

(04611  4nf&] 14 F13% 2 T Jropobd i 20 75 B 4 245 o Al FH: S5 45 0 2R b 7 JA2 350 R T e

BT RE. B2 EHA T 200mM R Z R BT HIIR &L, 0. 02% 111245 20 1) 150mg/

mL FiA , pH 5. 5. X T ZHIEREA , WL aE Rt — Ok, ESDU o ARTT R4 (H A
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D), BHILL—R—IK 20mg I it FHBTHEA YT (atorvastatin) 2/b 7 K, B 54T %4
PERIN SZ PE VP . WIR 20mg A R AFI 52, BRI I 25K 40mg JEFFgH b 21 K,
ZJEERE 1 R W), BEAH H A T iy sl 4k g BT HE At 7T (atorvastatin)
(fFH 40mg PO) BB HHEHEEE 35 Ko LEMFFCIEFE A AT A 550, 6T 82 LDL—c /K P B R 2
KT 25mg/dL AT 32 0, Z1biRTT .

[0462] 3K 2. WSS REAIAE Y.

[0463]

B FIE (mg) | M H K S| B U5 KR S| BT FE AR A IT
= &) * (Atorvastatin)

A 10 1 8 Jdl i

B 40 1 8 Jil i

G 150 1 12 J& i

D 300 1 12 J4 13

E 600 1 16 J4] i

F 40 4 16 J4] i

G 150 4 16 J& i

H 40 4 16 J# =

1 150 4 16 J# =

J 800 1 16 J& i

[0464] & =WHFTLMIII LR — XG4 245 R e fe WE ST BE 15 2 18] AR N 1) o

[0465]  TERFTLGWICLR Jo 0 52 AR E HEAT 8 A8 16 JH (WA XAz 224k , PK AT PD P 1) R
B PPN LU N8 2t R (ARG, MBCA 50, WK, MRS, At -6
Jrikpiik AR ), REsi i (PR |t (A4 C,., B ILIERIGER (CL/F), &)
BT (V/F), S (AUC), ty, tyy MAIEELGINE (FTAUC)), 24205745 R (A
WAL 15 RFIZ F AL T2 36 K LDL—c MFEZR IR T 43 FORIZa0] A ), R0 JIELL]
W# , LDL—c, HDL-c, A HDL-c, H—=Fg , FIHGFUBURL L2 50 BEIN 1) CHE 26 (1 17 23 B A4 5t
A

[0466]  WFHTIK - UI4 R AR %2 AN RS IR ORI, iR s 2 s, ™k
BRI 2L AN LA, ARG EAMEZ, JF BIJCR SR BRaet. Uai 77 & AR W 1
NI 5250 e I8 TR EEAN RPN eI (10-mg SRR TS 28R
JYMIS2ARE ) MR BT (600-mg HFREAFA T WG 32KE ) . Y
LDL—c /K~ T S JE 1) 25mg/dL (B, Bt LA BT 25 067 2l (Ble 1%
FIEFEL AL LABTHE R MY T (atorvastatin) 3097 ), " IERFFLAMAIT » AEIXEEAZ
AP ICAHIA LA

(0467 4 15(Z2K) TP, XTI 10-600mg £7-7E B #a 151 AR S R0 o
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MY TIVATT MURIGYT A2 IR M 223 PK 2= 5% (B 15, A7) o AELEIF ST 25400 (1) m] HL R i
%, Km & 5. 94ug/mL.

[0468] 4N/l 16-19 K 3 A1 4 hran(r), WA R S th v TSR A, 7 ik
H AR R AT R ) LDL-c F#AK. 2528 (PD) B34k s ) & ORI 1¥) LDL—c FRAIG, 3
TER T 10mg BAF R T B 38 2 Ge it B . R (AR,
300 - 800mg) ', LDL-c M 160 - 170mg/dL [{1°F343E4; LDL—c FAAIK 80 - 90mg/dL. 7EFTFEAY,
VT (atorvastatin) (FEZH H AT 1) FIAEARYTZRBEA (BEZH F A1 G) 2 ()W %2 3] LDL-c /K~
ISR (WL 18 AT 19 IR 3 A1 4) » BEAL T A1 G(AESS 10 K ) AF A H(LESE 36 K )
2 ERG S EARE, WideE 16 f 17 R ETRE, 5= 300mg [, f K LDL—c
RSP A, 3R I R S I TR K o 2 50 SRR H B AR AR A 25 2

[0469] 3K 3. FEHFIEF Z I EAFAL T LDL-c /KT IELE I 465 B ARk o

[0470]

LDL [¥°F34(SD) 424k (mg/dL)
| i P 5 2R P-il *
FFRELCR 15 K)
A (10 mg) -18 (21) 0.22
B (40 mg) -45 (32) 0.03
C (150 mg) -61 (17) <0.001
-5.6 (15)
D (300 mg) -88 (28) <0.001
E (600 mg) -82 (22) <0.001
J (800 mg) -91 (14) <0.001
2k (5 36 X)
F (40 mg x 4) -50 (28) 0.016
G (150 mg x 4) -71 (26) HAED 0.001
[0471]
H(A°+40 mgx 4) |-38(10) -5 (14) 0.009
[(A°+ 150 mgx 4) | N/A® -15 21) N/A®

(04721 a=MHIMG(H 10 K) MFRAH(E 36 K) 2 ERGIHTH% EABEE. b
= AJEFTFEARAYT . ¢ =T LDL /KPR AR T <25mg/dL J7 Z B, HE4l 1 (150mg x 4+
FIFCA%ALYT (Atorvastatin)) I EZAZIAE LR 10 K51k,

[0473] 3K 4. HFEMZFIERELLH LDL-c /K P MIEL M H 7 ek

[0474]
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LDL (8734 % (SD)i%A
9 a7 Kig 8l P-{if
I ECE 15 K)
A (10 mg) 9.4 (11) 0.3
B (40 mg) 23 (12) 0.008
C (150 mg) -37 (11) <0.001
-3.7(10)
D (300 mg) -53 (10) <0.001
E (600 mg) -51 (18) <0.001
J (800 mg) -58 (4) <0.001
Zli (5 36 X)
F (40 mg x 4) -34 (19) 0.016
6.2 (8)
G (150 mg x 4) -49 (10) 0.001
H(A*+40 mgx4) | -48 (17) -5.7 (16) 0.005
I(A*+150mgx4) |-65(13) -12 (24) 0.014
(3 10 K)

[0475] a = A EPHE AT .

[0476]  SEjifh] 12 - SBAeE0005 (CHD) Bl ELA vy CHD IS Fty A8 2 o 8 A AR i

(04771  BRHTHFCZ9Y) (EMT N 1gG, H i) YW508. 20. 33b, H AL A5 SEQ 1D NO:35 [
FEH SEQ ID NO:36 A4E ) HIREHL XS 22 BN IR BIE ST LAPEAY 76 A 90-250mg/dL
(1] LDL—c 7K~ V- FUEA 7e00 (CHD) B CHD RS ARNE 2 — I 35 v, ZEARUES £ (S0C) Athy
TR b W i 2R stk . B4 90-250mg/dL 1) LDL—c W& F1 47 CHD Bk
CHD MU B AUE 2 — K2y 224 24 583 (UFE S PERLort: ) BENL S 225 R 2590
AT B AP A, IR R 5 hA . BrE R S R R A 2.
B2 S T 200mM S Z R BE IR 2 , 0. 02% 2 1L AL g 20 ) 150mg/mL FifA , pH 5. 5.
[0478] 3K 5. WFFUHIEFELLAIME .

[0479]
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WRAVFNE T F RIKEEHE
i & (mg) WE (F) EHEA Y 2 B ]
A 400 4 56 .-
B 200 8 14 -
C 400 8 28 =
D 800 8 56 =
E 800 12 14 -
F il -- -- 56
(A-F) & |- - 168 56

[0480]  JIrIAWFIUH B HE A T A (0-4 J# ), #E (run—in) (0-6 i, WIRFE), HI7
(24 J ;R 1-169), FARlTG (12 &) MIESH. BEVIHA (55 253 K ) f)a RIS 58 i i)
BN R AP AT RS2 (5141 R) ZJa 16 k4. IraEE , AR TEs%s,
P42 S0C¥RTT , AFEMYTIR (BRARMITRAM 2 ) « 7EREANVRTT FIBE VT B, P 535K A
AT TAEVE £ WA AEFE 220 (at enrollment) 3232 FRAH [A) 57 4k 42 SOC My T 28R 77 » ANZRVF
gk Js REEA T (0TC) WRRIATTY - 767 2 i B 52 a2 7 2 SOC Ay T 283A97 (i etthyT
FHX TR L B TR BEAAICEMAN ) IR Ielikiara s 4 4 (87
DR 254 (fibrates) TFHLT 6 J& ) IEE AT EAES .
(04811  H WA % LAJE F-7E 45 169 K LDL—c ¥ B M JE 28 (1 4 0k B0(e A8 A i 2 o7 3.
Ab e W £ 3 DA o B R S, AR T R AL AR T A IR B A s, LDL—c 9K B IR 2R 11
AN B AR 0 TAEZH A LDL—c fAR4k (Zaxh ATE o0 Eb A4k ) BE S T8] AT 3948 ( H 220
169 K, Jf 2L 1 LDL—c Ml [a) (1) R EOIAL ) 725 169 RFNAE AR ¥ Bl s (1) LDL—c
WP IFELR 1K 23 LhAR Ak S E BT Ho e 38 2 I 8] 55 LDL—c 94 B8 IIEZR 18 1 43 B R 4 ) 44
HARAY S FIAESS 169 RAAE S ALK B B B, 3 HDL—c, FHZRNEEE 11 B AIEZ 1 A 43t
R BB . T, R RNEE 2t B R FE R AR A EH N
FEWEST 29 FH B TR R 2 5 AR A ARAE , SRR g B, R R S 56 45 SR 5 T ARk i R AR R
HUE R s RS R 290 BT — 1697 PUiR I R AR &
[0482] ¥ LAAKNNE (blinded) HRZ M M) T7 2o WAV AIC LDL—c (I 22 1k KB 4a4h T
HAWANELLR) <15mg/dL ) LDL—c {HH B EHE R Y. AP N AN R FHF. Sl
SR LU RIS 10 77 U R ARIGYY , B3 LDL-c 39n% = 50mg/dL, X2 J5 &%
AR N ARG (200mg 5 8 J& ) o K AL HE B 5 2 Wit FH 1 [A) SR 25 3 P A 79 R0 3 1k 2 1
A, B, ANAE 1,29 K (£2 K ),57 K (£2K),85 K (£2 K), 113 K (£4 K), fl
141 K (£4°K)»
[0483]  F YT AL4E RAEAEH 169 K LDL-c MIEZR 784k . JEZk LDL-c #%5E U WFgT 2y
W10 B — IR R 2 2 2 MO 1 e R R D SR 1 P304 o WIFE 20 570) 2 TR R AN 5
T RN 2 RN (A PIR YT LR AECR SR TP 7 22 (ANCOVA) ()43, R is i 4 LA R Y
ANAR R PRI R4 T FE 2k LDL-c IRJE (<120mg/dL, = 120mg/dL) FURH bR 5tk A&
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(72,15 ). ANCOVA BRI EAF XA, DL /N7 viAh , K H T et i 4 2R .
[0484]  FLFERUNCIENG 24 (European Society of Cardiology) (ESC)/ BER¥HZMK oA+
itk 2%2> (European Atherosclerosis Society) (EAS) A1 22 JH [ B2 & vF &I A JEIT /)
7H (National Cholesterol Education Program Adult Treatment Panel)III (NCEP ATP
ITT) FENRHE S e ) XU 2R, B8 A A PR AT e O IR CHD RS ) S AR . At
FUE ) TR A R PR IX L85 T U1 70mg/dL 193697 H FR LDL—c /K~ %E4% , {HERA
SOC AN 70 2t B K] kg At VT AN 52 111y 345 Jfd (1)) 42 52 SOC AR VT ZRa 7 1 R BT 1% H Arr) &
Fo XL T B MY 2 A R LDL-c 1697 .

[0485]  CHD JefRA &M LA, Z AT RSN IR E A FE (& bR BNk A
AR BN IK S5 B A ) S, B2 BT R IRB KM IS AR (4 A el IR ) K I 78 34 5 R B
OMETHEALWT Z AR ARSI M &R A ) S, B s /b —FHA = 50 % BEARHE 1)
ARSI AT AZ

[0486]  CHD JXUBS AR E A LA T 2% T () 22—

(04871 1. IWPRBHIKSEAEREAL I I — PP LA BT -

[0488]  a. AMEBNIKGW (FERTAICEIIER / BB L FEEL <0. 85, Z R4 i olish BT
RSN E BRI BB, Z /0 AR s Kz 2S00 N AR U, Bl mi i
ERG = 50% HAAMAE ),

[0489]  b. MBNNKGG (LERTA LB ISR BN IK R AR AL, R I HAT = 50% B A
B B I IR R IR AN R S8 Bk il H A5 ),

[0490]  c. ZWGAIBRMLEASF, @it CT 3 MRT Misefgic sk , AR E B RA stk
fege (Flhn, OprEs), PR, s =R A ) &, 5%

(04911  d. BLZATHIAMNRFF AR B E WG 5 1) 8 kR

[0492] 2.2 MU R

[0493]1 3. f1- HAras B0 (Wi W o5 af e AL I s , AR, BEm (R RET A
AR D)) 1 AR R

[0494] 4. tPJEFR™HE B (B 15-60mL/min/1. 73m” G SR B /N BRI JE R, Fra
Fb AR RT3 A0 COIHAERE ) (BRI B Modification of
Diet in Renal Disease) JFEE N ), BR

[0495] 5. R 3CHIHAY CHD RURS: PR 2= (g P A BL 3 H. CHD AR (R4t 10— 47 XU = 20 %
(nid 3 Framingham XU P25 6 5 0H [ B2 280 F v RN IR T7 /N TTT 455 s A o5t
€ ) B S — B sl KR PR AL AR 1) 10— 4R XU = 10% (L id sk 4 B P a0 (19 XU T
N RGEMHE ) -

[0496]  a. X T HHEAER = 45 B 8l T L ME4ER = 55,

[0497] b, AT (1 AMHIW),

[0498]  c. mlfifk (IR ATUC4E = 140mmHg, &7 5K = 90mmHg, YR A HTE M 259 LG
il )

[0499]  d. {I HDL IH[# ¥ (<40mg/dL), B

[0500] e. it CHD MIZKIGR S (£E—Z k)& <55 % AW 1 B M s — 28 )& <65 e r) 2ok
TR OIS B R B AR )
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[0501]  # BEARAEAR YT RVG I &40 2 — A EL N & AF IR (D) m A & AT
(simvastatin) (40mg £ H ), PTFEAkAtb 7T (atorvastatin) (40 - 80mg &F H ), 8k 2 47 1%,
fB YT (rosuvastatin) (20 - 40mg & H ), (2) &7 &= EAKABYT (simvastatin), Fif 64k At
7T (atorvastatin), B EFARANTT (rosuvastatin) A4 1 F T & 71 & 1 %A VT 28 81
AT 55 B 1 ) — il T SN 52, (3) LA A YT 28 (ARSI ) A 0 2 XS F AR AT T
(simvastatin), FJFEfkfthy] (atorvastatin), B F&F(%AhyT (rosuvastatin) (fE4r[55]& )
PIANTI 52, 8L (4) TeAb T AL E P DR AT T2 (BT T8, (M5 ) At
Z s

[0502]  REARYE A Py ac sl B, B O A S s A A AL, JE T DU 5 I (AT
— TR AR A E R R IIR S : (1) HbA,>6. 5% , (2) 25 i L = 126mg/dL (7. Ommol/L), (3)
A 1R 2 i i R A R rh, 2 R 2— /NI IS = 200mg/dL (11, Tmmol /L) (3 2 4 py tH: 5t
BARLH IR, A S AT 7KW T5g JoK A 26 B8 11 24 & 10 3 B 4, dE AT 1% ),

8t (4) HRrEes2 0 1-hE o EW/\U% %Eﬁmﬁ&iﬂ@zﬁﬂnﬁ

[0503]  SEjifs 13 FdaE [t

(05041 A FHHT PCSK9H¢%J?‘U (E#ﬁ/&lg(} EPEI’JYW508 20. 33b, H. HA45 SEQ ID NO:35
[FFEHEA SEQ ID NO:36 B4t ) ST RATRIRIST (2 W] 11 F 12) , Prilyiikes
BCH A% T 200mM XS IRIEIIRR 21, 0. 02% (w/v) Z1LALES 20, pH 5. 5 1 150mg/mL ik,

SR, B B W AR AR (= 200mg/mL) G i) A& se h tsshil 350 AR - e FH m LAEAS
H BRI A 1 1R S = (M B R A

[0505]  $T —PCSK9 #HIF kKt i

[0506]  EANIE]AR IR L VRS 200mM RS Z IR IFHIIR £, 0. 02% (w/v) PS20, pH5. 5 $T ~PCSK9
TG IR B . AE SN E AWK, A AT 10001/s 0BT )3 K (1) 221X (Anton Paar
Physica MCR 501) 7£ 5, 15, 25 F1 40°C & K5 .

(05071  HRGEER RIS 2 WD i (W B S0 0 T PV 28 B2 T 382 1) i A
PR EAEPA TR S <10cP. T 200mM K52 R DR HIIR £ , 0. 02% (w/v)PS20, pH 5.5 ] 100
% 300mg/mL [RJHT ~PCSK9 AN JE S /RFESR 6 T o X141 —PCSKO, i 5 A A 1WA FEE Rt 5 A
W BHER IR EESE N, R EER I n. SRV, FE&ANREE T LATE Ik 3 i B PR AR
T 1 0 e R T 200mg/mL, $i —PCSKO (KK B s 3 in (1] 20) o BRI, 200mg/mL (]
Pt ~PCSK9 B3k 1y H AR B

[0508] % 6. 100 % 300mg/mL HLAARM B [K1HT —PCSK9 KPR o

[0509]
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R i (cP)!
(°C) {100 mg/mL  |150 mg/mL  |200 mg/mL  |225 mg/mL  |250 mg/mL (275 mg/mL  [300 mg/mL
5 4.6+027 8.0+£0.16 18.6+0.17 (502099 [76.9+083 |306+58 603 £9.2
15 3.1x0.10 5.2+£0.08 11.7£0.15 |31.9+033 [|46.7+091 179 2.8 357438
25 2.5+0.06 3.8+0.09 8.3+0.13 226+0.14 [31.0+0.84 115+£06 225+4.1
40 1.8 £0.01 2.7+£0.10 5.7+£0.26 155+£02 18.8+0.63 748+43 135+£3.2
[0510]  '200mM K& RBEFARR L , 0. 02% PS20, pH 5. 5.
[0511]  FHLAFST
[0512]  BEATHEFEATST LLVPAL B B /MU T 200mM RS 2R IEIHIR & , pHb. 5 ) 150mg/
mL $T ~PCSK9 SRAEFT 75 (1 2 T3 M A dpe /N oo R 2R 1L AL 20 (PS20) 98 0 228 Jr ki) 771 LA

44 0. 01, 0.02,0.04,0.06,0. 08 1 0. 1% (w/v) FIKE. ¥R ICHETIE, I HE
0. 5mL & ME RN 2—ce BIE/ M. A RE A 50 MEIR / 4341 Glas—Col & :UHEIK
PL 1lem RS S B A S AE 00 (RT) B 24 /NN K Ae A LB 20 3d A RE vt IR
(LB ) BETRIKPAFE T 8 RSFHEZ AT 08 (SEC) 438 B+ it FFad it 7
340-360nm WG EE (abs) F) UV MR 20 #r i E o

[0513] 5B RTHE 21, ZEHIFIH I PS20 [TEOL T, 245 R 3% Ik FEINICAH EL IR, 43¢
FE 24 /NI EIRE S (PR ) HA R AR, SR fRE ah A 50 s e, S R3S
FF H SEC TUEFFAIC 6% o KF= 0. 01% PS20 I A5, 11 SEC Ay Fg 5 A AE /N
[T CEEHE ) FIBERE AR S 2 S B 22 5o X Eegh AR 0. 01% PS20 /2 LARH
1EFE RS F 16 200mg/mL $T —PCSK9 HIZRAETE . SR, E+E 0. 02% PS20 MU EEAE A Hbx
W RE LAAE 77 it A3k R v 47 5 R e R 2 103 2 7 R

[0514]  $H{ —PCSK9 5 54k ] g
[0515] i 3k g5 2% 11 I — JIK B 1 o BT -PCSKO [r) 48 4k I H 3l ixF LC-MS 38 1F 48 4k A7 A,

Pt —PCSK9 [P 4AL th - (Pl BE DG R A AL 70 be o A AL &R 2, 27 — B (2- IRZE N
fi) ZEIRER (AAPH) 512, FH Tl a0 O FE S I B AR A A B 45 T3R8 7. il P & 3L
FHH PCSK9 454511 2 I B (1 32 AR 25 #4935k Fe (LDLRyFe) il 85 1 10 RE 1 VP45 X S48 AL 1)
Pt —PCSK9 ¥ i B T~ 28438 B (1) WT BE (R4 2%, T sicTitifgi) 3 ik

(05161  XFFHEHIE , H IM U IR ML A &, DL 2. OM il e fgede 3eqh , JF HAEW L
Rz il . IR 1 25 P 2 1 LAl F B A 37°C VAL 1.5 /hif o BL 1096 =i
L8 (TFA) Z1byHib %% pH 2-3. 0 OAHARZ AT 70 A 7= 2B IR AL VR A ) » il it
A LTQ Orbitrap XL sl (LC-MS) . H4ERFLE 55°C 1) Phenomenex Jupiter C18 4
(51 m, 2x250mm, 300A ) —t&, PEEME I LL 0. 25mL/min £ 160 438 0-40 % Z MERLE .
A A FB 43 5 B T-7K 19 0. 1% TFA RIS T S5 119 0. 09% TFA 4 A. 7 MS 43 B ik A
TUBKAE 214 F1 280nm 4L/ abs. ik Mascot ZAFALEE LC-MS Hdhs L% 2 BKAIHT -PCSK9 1)
S BN R FF AP AR A ) R R O AL S AL BB SR AR A, ERA Trep A1
Met =2 ZANEAM PR / BERAGIRES .
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[0517]  #RZMR (Met/M) FEZIR (Trp/W) J&PANE WAL 8 (24 b Hh 25 2 Bl S A 2
FEPRARIE . A7 T HBEM B AN X (CDR) TTT Hf#) Wy FH M, g FIABIT CDR [ = AN Trp Bk 3k
(Wag, Wy, FIT W) ST —PCSK9 W REMISEALAT o BT HEUT CDRs, X BB LM Ak HE (1 481k
AL S0 AR % o BRI i (R IR B8] 20 B 48 7 T —PCSK9 (R 48UAk 32 2k A2 A Fe
BB Mg Mgy My FH Mss ARFEAL (& 22) o 49T -PCSKO M 22588 T (‘=8 uV) M4k
F L4 H,0, AT AAPH T BRI, %) CDR H R ERARIUT CDR 1) Met BY, Trp 4%3&, TN AL AH
SR NT 3%, X R B s (18 23) o BRI, $1 —PSCK # Ak AS KR AL AS iRk
If BLAE S ) AN T 248 FH P

(05181 5K 7. M T4/ BT —PCSK9 Mg 414

[0519]
B A A5 X St TSIy B At
g 2 il @ 40°C AL
KT 24 /N
Sk - A
120 J7 i
1000 ppM H,0, (24 /M @ 5°C) WAL
AL
S mM AAPH (24 /M @ 40°C) HAR + BEREMN

[0520]  pH J& A TE AT

(05211  7E 200mg/mL )8R ¥R FE VFAG 157 pH IR TE 7% 5T -PCSK9 5200 . X & R &
FRISHIIR &, H2 R HC1 8 2R LR 8 A 0 G2 iR AR 2401 HC1 8RS 2R £ 1R #h 1%
BRI AR T 5.0 A2 6.5 (1) pH G [, PEAS7E 40°CHIINIE (accelerated) Rtk (Z
WL 9) FIZE 5°CHI 25°CHIKGEE (B WK 8) o M LL FIsE TV SEC, B 7AZH 2T
(IEC), BN HIK — T hi AL IREN (CE-SDS) AR 1. PPk & IL-LFhiIF]

[0522]  7F Agilent 1100HPLC _I= #F 47 TEC J H. LA 0. 9mL/min 1] %t 3 7E 50 43 £k A f H
Dionex ProPac™ WCX-10 #F (4x 250mm) , 8 FH ¥ 2 A A (20mM HEPES, pH 7. 9) F1#f & M
1% —34% {3 shAH B (20mM HEPES, 100mM NaCl, pH 7.9) . $AE4E457E 35°C. FEMEREN
40u g, Jf HAE 280nm abs Wil or 5.

[0523]  pH Fy52M

[0524] M pH 5.0,5.5 F 6.0 PEAL pH X ¥ T 200mM K 2 2 5% 31 12 £ , 0. 02 % PS20 1
200mg/mL $T ~PCSK9 f¥yFa & ML m . 4l ik SEC, IEC 1 CE-SDS 4347 1), #4457 pH M 5. 0
WA 6.0 BEIN T AF 40°C 1 A H G4t -PCSK9 [\ k. anilad IEC #i5E1K), 5 pH 5. 0 F
5.5 AHLL , pH 6. 0 FIIFE AT S /D (R R P AR PRI TE f . pH 6. 0 IR IFIE BAT =y 20 = b
& (HMWS) (4nsd it SEC ff e ) RS =i i98/> (it SEC Fil CE-SDS 3 i ) o ¥
T pH 6.5 115, KBt —PCSK9 BL ik 200mg/mL T 20mM 41 % /2 HC1, 160mM K42 & HC1,
F10.02% PS20. XT3 45 57, $it —PCSK9 7E 40°CHLE pH 5. 0 %2 6. 5 [HIBFEF BonT£ 9 IF
H 6T TEC F11 SEC 1) pH i th 4k o T 24 th, ST pH st ph 2k i e, B H br
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pH 6.0,
[0525] % 8. LEAFEIEIFH 200mg/mL FT —PCSK9 [FIkLEE
[0526]
K (cP)
bl M IR pH
5°C |25°C
1 - 50 | 182 | 7.7
200 mM K2R 0.02% PS0
2 o . 55 | 18.6 | 8.3
BEHTR £h ’
3 60 | 164 | 7.9
4 20 mM 41240 | 160 mM Kjza/® HCL,| 6.0 | 18.0 | 7.6
5 HCI 0.02% PS20 65 175 | 7.3
6 20mM A% | 160 mM K@ o | 5SS | 164 | 7.7
7 LR R £k, 0.02% PS20 60 | 159 | 7.6

[0527] Ry PPER I

[0528]  7E A LA N = M2z b 4 5 19 0 50 A P Al 22 P R 28 %) pH 6.0 K 200mg/mL
Pt —PCSK9 HI NI A PE 52 < (1) 160mM A5 2 R BE IR &L , (2) 20mM ZH 2% HC1 A1 160mM
FEa % HCL, A1 (3) 20mM 42/ Z e Th A 160mM K54 B 1R Eh. Frg =Rl &4 0. 02%
PS20. 7£40°C 1 ™MHZ 5, i -PCSK9 1& =P g A 5 2 1A B A AH >4 1) CE-SDS £k (
26, LK) . @It SEC E41 %R HC1/ FEE R HCT AR LR / K& IR LIRER 2 b &
G (AR SE RN 7 5, AT FORS S R 3% H1 R SR 22 P L AT HMWS UK A A m (1 26,
Kl ). 1@t IEC 0#fr , M S AR CIRE / KR LR Th o i A R AR A RIS IR &5 LR
I, 55 FR A P 42082 HCT/ KE 2R HCL 22 vk 2 BT S /b kg e pk (1 26, R .
SR, @3 SEC, IEC Al CE-SDS #ifi & FI$T —PCSK9 7 40°C [ MK Bf# % 15 pH 6. 0 K A4
AR (R9) .

[0529] 3K 9. ZEAN[EIHIFH 200mg/mL $t —PCK9 7F 40°C (IR
[0530]
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200 mM iz REE | 20 mM HisHCl, | 20 mM HisAce,
IR £h 160 mM ArgHCI | 160 mM ArgAce

% tR/H, 1 40°C
pH pH pH pH pH

50 | 55| 60 | 60 | pH65 | 55 | pH6.0

SEC & 3.8 2.7 22 2.1 2.9 2.1 2.1
[EC FI% 33 . 19 15.9 18 20.9 19
CE-SDS F§ 5.1 4.5 3.6 38 3.5 40 43

[0531] B VPAE T WRPEIF (AR HCL, pH 6. 0 FIZHZ R 4 Eh , pH 6. 0) I3 ~PCSK9
75 ImL VRSG5 #8 AR e 1

[0532] £ 5°C, WRpHIFIAR EIAEA 6 N H (R 10 1 11) o FEMERE I 4:04 T, KT
TEAAREIFA R BT —PCSK9, BRI AR AR [T 1R SR AR 1 B 1 e BB id 2. 46 30°C /65%
FHXHE (RH) A140°C /75% RH, Wil TEC %€ (1, 76 pH 6. 0, 85 A7EA AR L1 4k urr
IR HCL R m i sE e (3R 11 o ZEAHFRMGEAESPE T, X T4 —HIF38 i SEC A1 CE-SDS
BIR MR BRI 22T (K 12) o 27E 5CREAEEIE 6 AN H I, X T PR 15 241 7700 A4 W
KRNFAHBE . JRLEAE 30°C /65% RH 6 4~ H G, LEB R, A£4E Fe #4>H Met256
FALIRE TS I (~ 2% ), (HIE R MER BB Met Fl Trp SRIEMI AL I N, X T4E5°C
F130°C /65% RHIE 6 AN, AEAF—Fhifil b AR M EZ RN 40 5 . AT 2. 25mL 33 5 45 3K
(EE Ve

[0533] % 10. % T 20mM 412 /% HC1, 160mM K52/ HC1, 0. 02% PS20, pH6. 0 ] 200mg/mL
Pt ~PCSK9 7E 1-mL 3 5 2% i As e PE B

[0534]
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IEC SEC
WRECC/| BRI | BREE | % R | % (% | % |% FE| % |CE-SDS%| 1%
%RH | R/ |mg/mL| R | W | K [HMWS | 5 [LMWS| £ | A
NA | T=0/0 | 209 | 116 | 73.1 | 151 | 07 [992| 0 96.1 114
5 28/1 210 119 | 735 | 145 0.6 993 0 96.2 101
5 61/2 206 | 11.7 | 729 | 153 | 06 |[993| 0 96.0 100
5 91/3 208 11.6 | 733 | 15.0 0.6 993 0 96.0 101
5 183/6 208 124 | 719 | 156 0.7 992 0 953 103
30/65 | 28/1 210 | 15.0 | 695|153 | 07 [99.1| 0.1 95.6 NT
30/65 61/2 206 190 | 640 | 169 0.9 988 02 947 o1
30/65 | 9173 204 | 214 | 619|165 10 |985| 04 94.0 84
30/65 183/6 209 339 | 487 | 173 1.4 977 038 91.2 92
40/75 | 7/025 | 206 | 15.0 | 68.6 | 163 | 08 |99.0| 0.1 95.5 NT
40/75 14/0.5 2006 189 | 643 | 16.7 0.9 988 | 0.2 95.0 NT
40/75 | 28/1 209 | 259 | 574|166 | 1.1 |984| 04 93.6 105
[0535]  NT = R

[0536]

200mg/mL HT ~PCSK9 7F 1-mL y3 5 28 v e e PE U .

[0537]
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IEC SEC
% AH
WHWE | MEA | BmE % B % E(% W % |% E| % POR
(°C) | K/ H |mg/mL | ¥ | g | R [HMWS| g |[LMWS|% T 5
NA | T=0/0 | 211 11.8 | 727 | 154 06 | 993 0 962 | 100
5 28/1 203 121 | 728 | 149| 06 | 994 0 962 | 106
5 61/2 208 11.7 | 728 [154| 06 | 993 0 96.0 97
5 91/3 208 116 | 729 [153]| 06 | 993 0 96.0 92
5 183/6 207 125 | 716 [158| 07 | 992 0 95.6 98
30/65 28/1 209 168 | 675 [ 156 07 | 991 | 0.1 956 | NT
30/65 61/2 210 | 216 | 618 |164| 09 | 988 | 02 94.7 08
30/65 91/3 205 | 26.1 | 574 [163| 1.0 | 986 | 03 943 87
30/65 | 183/6 205 | 414 | 425 [160| 15 | 976 | 08 91.1 9]
40/75 | 7/0.25 206 170 | 666 [162| 08 | 990 | 0.1 954 | NT
40/75 | 14/0.5 204 | 225 | 600 [162| 09 | 988 | 02 945 | NT
40/75 28/1 196 | 31.8 | 519 |161| 1.1 | 984 | 04 935 106
[0538]  NT =AMk,
[0539] K 12. AEMEMFRE ESAE T 1-mL v 5 28 7 BT —PCSK9 1) B fig %
[0540]
A é, )‘; Ly é, ,‘; . é
% A H M e | =Sy
30°C/65%RH 4.0 5.
IEC
40°C/75%RH 16.7 22.0
30°C/65%RH 0.2 02
SEC
40°C/75%RH 0.8 0.9
30°C/65%RH 0.8 08
CE-SDS
40°C/75%RH 2.6 2.8
(05411 ' 4 % M HC1 = 200mg/mL Hi -PCSK9 ¥ T- 20mM 41 4 & HC1, 160mM ¥& 24, /&
HC1, 0. 02% PS20, pH 6. 0
[0542] &R LR EE = 200mg/mL HT ~PCSK9 T 20mM 21418 Z TR £, 160mM K& 1R 2
Mgk 0. 02% PS20, pH 6.0
[0543] A UEFaENE
[0544]  KiHT —PCSK9 LL 200mg/mL L i AE LA R PRI« (1) 20mM 2 Z 2 HC1, 160mM K5
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R HC1, 0. 02 % PS20, pH 6.0 ;A1 (2) 20mM ZH 2R LR & , 160mM ¥ 2 R LR &5, 0. 02 %
PS20, pH 6. 0o XFFHEAPEIF, ¥ 20mL K2 25—cc 316L ANEA/NEET . K
H/NHER 5 BT —20°C Bk 6 N H L, LA PR M HT

[0545] X} T7E —20°CIA 6 AN HBIPRh 7, 183 TEC, CE-SDS FIR AR M E B 22 57 . 2R
M, A5 T A 2R SRR IR SRAENE N 0. 5% AHEL , 6 4> H IRV PR fitt ek
Jei » SRR HCL PR SRAERA TN 1. 4% (DLEE 25) o I FAEA GBI A1 I 2 &0RR HC T 51175 ) 5
PR A, IR PR R LR AR T A AL 1 22 v

(05461  FERE X VA URAS E PR

(05471 VPAL7E VA U il sk B2 rh BRE B 0 A8 e BT —PCSK9 W% o A S 56 = ALV e
LCGC10 #xff) Millipore 1EY)¥ishid € (Tangential Flow Filtration) (TFF) R4, fELA K
P R B A 35 bR BT —PCSKO : (1) 200mg/mL #1 ~PCSK9 ¥ T+ 20mM 2H 2 8 HC1, 130mM K
R HC1, 60mM EEHE , 0. 02% PS20 (w/v), pH 6.0 ; F1 (2) 200mg/mL $t —PCSK9 % T 20mM 21
AMR IR E , 100mM A5 Z IR SR EE , 60mM BERE | 0. 02% PS20 (w/v), pH6. 0. K P il 551 o 1)
Pt ~PCSK9 ¥ b B T —20°C ik 3 /N H Ifd i SEC /#1254

[0548] IS HIEERE (60mM) X FRAKZH 2R £ 1% 26 1l 57 1) aPCSK9 SR AR T s il , (H AL i ff 345
Wik /E —20°C 28 3 A~ H A 241 HCL il i 2R A2ik 0. 7% o SR, X T-PAAi iR, U8 In e
BEIEKEAE 25°C IR E M 7T-8cP 3N 2 11-13cP, Had ¢ MR AT 2R . B, Rk
FEBHAE Ay il 0 B 7)o

[0549]  JET B SCHNAR M4 A, £ T 20mM 4 2 R R £, 160mM K 2 R £ 1%
£, 0.02% PS20 (w/v), pH 6. 0 [ 200mg/mL it ~PCSK9 ZH 1% 1y A4 15771 « 1% 11171 EL A 7 2-8°C
HILE —20°C it 7 1) doc FE AR E PR 575 pH 5. 5 IR I AT FRIAH G IR s i s e

[0550]  Sjfafs] 14 « F A5 sef.0odp5 (CHD) B ELAT CHD iy KUBE I AR 2 o 1 Al AR 6

(05511 ARSI HGAR T 11 Wl RWE S I H K 27-37 Wy 222> 50 % i 4 E 12 F (1) A i)
iR ZWTUESE T 248 X, WIS BT 259007 1K) 183 B I 2 EAINGR T IF) 64 4
B, —HEEAE VORI RTHR T H 13 Z AT 85 R I1HBIT. 234
BE ST 20 12 .

[0552] AT~ 3 1 WFRZ5H (AT A TG, T YW508. 20. 33b, H: A5 SEQ 1D NO: 35 )
FHEFISEQ 1D NO:36 ME5E) HIBHHLXUE 2Rl F0S Bt 8 CLVPAl 76 37 #AR HE (SOC) At
T2 FHEA 90-250mg/dL ()45 B IS LDL—c ( E4%E ) /K1 B0 k095 (CHD) ik CHD XU
BEARE 2 — I B3 e 2 IR e AP RIT 7 38800 73 AN B A b i A 455 B = 45kg (1001b)
AT 18-3Tkg/m’ s FIAERSAE 18 F11 80 2 A, dWid LDL-c>120mg/dL FIBH R IpTIR &K BtHL
.

[0553]  i% LT 311 IR B 5% 1) % A% b 74 L 5 R U A0 I 995 2% 25 (European Society of
Cardiology) (ESC) / WM zh ik sk #EAd 4k 272> (European Atherosclerosis Society) (EAS)
T R AE S 20 E R N JEIT /4 (National Cholesterol Education Program Adult
Treatment Panel) ITT(NCEP ATP T11) FAHEFE S I J) b iy XU H 5% BR e A 0oL 5 F CHD
DA PR B8 B o A S04 S5 A7 5 i B ax 2845 3 J5U Y 70mg/dL 7697 H A% LDL—c 7K1,
B ez Fase SOC T 283A 77, 11 BT SOC A2 Frml 1 TAb VT RN A2, i A2 1% H Ax
[P
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[0554]  fAj 5 , CHD J2f5 AL M O BEAE S, Z 5 ARSI AT R (28 B etk
SN N SR B ik o5 B FE 4 ) S, B2 /T el R B K A IS SR (A N el R 2 ik i
I AR BNV AU Z R RS B A G AR ) s, LR RED—MHEA = 50% B
BAE I e IR B BK SR A AL 2

[0555]  AGiA3 CHD MBS & AUWeAE M i A B R &b i b —Fp

[0556] 1. ImPRZ KM REREAL IR (1 —Fh L _E K

[0557]  a. ARMEBNNKERW (FERTAICEmIEr / B R FEEL <0. 85, ZHIIE& K sl s R
VN AN QN ERC TR E 952 St 1R R R R AN AR ) €2 R I N | = VR 2% e a1
G = 50% EARKE ),

[0558]  b. SMBNNKENG (LERTA LIS KB Ik SRR AL AL, g i) BAT = 50% B AT
B B IR R IR NRFF RSB Bk il H AR ),

[0559]  c. ZRiAGRILIEAS T, 3@ CT By MRT WX pfgic 8, HAEWIoT & B A s
FRZE (Bihn, CprBish, MM, B0 E MRS ) Sk, 5

[0560]  d. DAZHFHIAMRIHFEAR B M8 & 0 E 3 IkiE .

[05611 2.2 UBH R |

[0562] 3. fEA HAr BB (e o 34 i e HO R0 R Ims , AR, s (dEmE
BAK)) 1 BOPE R

[0563] 4. FRJERPEE (GBRL 15-60mL/min/1. 73m” [KI4k &0 B /N Bk i kiR, Frais
2A=AMEARE RS 3AH (EFEFESLRE ) M HE R E IR Modification of
Diet in Renal Disease) S FEE S ), X

[0564] 5. T 3CHIH Y CHD XU PR 25 i iy R LA _E 9 HL CHD AR 4 x) 10— 42 XU = 20%
(4nif i Framingham KURS P43 4 ] S0 [T REBCE TH RN IR TT /DAL TIT 45 5 JRUUME 0
) B S S KSR AL AR 10— XS = 109 (nid it 4s B P et O 1R RV VT
HRGHE )

[0565]  a. X T HPEHER = 45 L a1 L 4ERY = 55,

[0566] b. HITWAH (1 ANHW),

[0567]  c. Al (G Ar Y4 Ik = 140mmilg, #F9KIE = 90mmHg, BHRHPTE LR 254 LG
J7 LR )

[0568]  d. {ik HDL fIH [ (<40mg/dL), BY

[0569] . 15 CHD BRI L (ZE—ZoE R <55 B AFE R I S PEak— o5 & <65 4E W i Lotk
RO I AL BE R B K )

[0570] ARG PRyl sk El s, Bl O A S e s A AL, HE T DU N S b AR —
T (R AEAE T 8 B R RAS (1) HbA, >6.5% , (2) 25 i I = 126mg/dL (7. Ommol/L), (3) {E
11 e 25 B T e 0 1 A S 22 B 2— /NI IR = 200mg/dL (11, 1mmol /L) ( B iZ iy tH: 5t 1
A R 1), A 5 A T K1) T5g TG0 1) >4 2 1) A A B, UET iR ), R
(4) H HTHS2 0T T-0E R (112 Wi 45 S0 IR e 3 SR 97

(05711 HERRFRUECLHE 0L RV RI B R Bk , 208 Bk el s 8 2 ik il gl 20 PR Bl
AREFFEA 53 AN H P9 BRI A b 0 a7 G b H1 R AN 5245 I IR I DR I8 25 = 25 0 s AT AT 3RS
PEBRSE R S B FN A B T M R 2 A AT A 4 B R A s 3 5 10 0 I, 0B 2 1y <2
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S A EALTE H = BRKF > = 400mg/dL 5 0 2 16— AR AT 2 2 e 5 s A 1) 3 S H P e
FARVE 2 s M2 AN B R Al P v sl 2 0 3% sk ik o e e 1 e

[0572] B HA 90-250mg/dL FIIMLYE LDL-c & A4 CHD Bl CHD XU R ACIE 2 —FF) 248
B (UE B Ltk ) LB AR A2 — i R e 22 BRI (A F) .
4 F 1) 51T 4 (ZH A) PR Rt 400mg 3T —PCSKO Fidk 4% 8 il m) 5 st (4
B) H ) HR it 200mg T —PCSKO ik oK 8 J& 1) 5 =HF 5T 40 (41 C) v ) £ 2 i i 400mg
[T —PCSK9 HidA ;KF 8 J& 1A S DU FEZH (44 D) A i) HR it ] 800mg FI$T —PCSK9 HifAk it
HA 12 A g (41 E) it f 800mg [T —PCSK9 Fifk. 76K 27 i taFs 5
AL, PRV TS, AAEE B . AR e 2 T 4.
2T 200mM RS RIS FAIR AL | 0. 02% J111LHE 20, pH 5. 5 119 150mg/mL HLA.
[0573]  WESTH B H PN G UAE F XA TR 13, RARITCER . BHFELEHE
ERHTR 14, RPAMETLESR.

CON 104364266 A ol

[0574] 5K 13 B NGt (CPIIME (SD), BRIEAET)
[0575]
400 mg | 200 mg | 400 mg | 800 mg | 800 mg | mITT
1AW I8W I8W I8W 112W
(n=57) (n=23) (n=30) (n=50) (n=23) (n=64) (n=247)
FRE (¥) | 66(8.5) 63 (10.0) | 63(8.1) 64 (8.9) 64 (7.2) 63 (7.8) 64 (8.4)
ik (kg) | 89(15.4) | 89(15.3) | 85(11.7) | 83(17.7) | 83 (17.1) 87(15.1) | 86
(15.6)
BMI 31 (4.3) 30 (4.5) 30 (4.2) 29 (5.2) 29 (3.7) 30 (5.0) 30 (4.7)
(kg/m)
[0576]
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Pk (%) | 24 (42%) | 8 (35%) 16 (53%) | 24 (48%) | 10 (44%) 24 (38%) | 106
(43%)
MEBERE | 102%) 1 (4%) 1 (3%) 1 Q%) 1 (4%) 5 (8%) 10 (4%)
[E5 [ €]
(%)
Fjg: B | 55097%) | 19(83%) | 27(90%) | 44 (88%) | 23 (100%) | 59 (92%) | 227
(%) (92%)
Flijg: 2| 102%) 2 (9%) 2 (7%) 5 (10%) 0 3 (5%) 13 (5%)
(o)
Flge: Wl | 0 0 1 (3%) 1 (2%) 0 1 (2%) 3 (1%)
(%)
g e | 1(2%) 1 (4%) 0 0 0 1 2%) 3 (1%)
(%)
Fijige: 3% | 0 1 (4%) 0 0 0 0 1
(%) (0.4%)
[0577]1 3% 14 JEHLEHAE (P (SD), BRAREM)
[0578]
400 mg | 200 mg | 400 mg | 800 mg | 800 mg | ZEF] mITT
[4W /8W I8W /8W 112W
(n=57) (n=23) (n=30) | (n=50) (n=23) (n=64) (n=247)
AR R | 68% 65% 60% 54% 63% 59% 62%
(% FBG >
100 mg/dl)
fEHI AT | 88% 78% 73% 76% 74% 89% 82%
(%)
[0579]
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LDL-c > | 46% 48% 60% 54% 52% 45% 50%
120 (%)

LDL-c 123 123 (25.3) 133 127 (31.5) | 134 122 126
(mg/dL) (31.3) (35.2) (43.8) (31.4) (32.7)
di{fi LDL-c | 117 117 123 118 123 111 117
(mg/dL)

H o = B | 156 146 (60.0) 152 173 (90.8) | 144 141 153
(mg/dL) (66.3) (54.3) (37.0) (63.1) (67.8)
ol Trig. | 142 132 142 149 145 132 142
(mg/dL)

CHD % J# | 26 (46%) | 5(22%) 13 20 (40%) | 9(39%) | 18 (28%) | 91

% (%A7) (43%) (37%)
Wl : AA | 23 (40%) | 6 (26%) 13 1734%) | 7(30%) | 25(39%) | 91
(%) (43%) (37%)

(05801  GnfEl&l 27 F2oR ), Pt dE TR A (0-4 7)), #Ees (0-6 &, WiRFHE), ¥
Jr (24 8 R 1-169), MBS (12 J4) BESY . fEREUI (55 253 K ) 5o )a IBF9E 58 s
W FERFTL 29 e R 2 5 16 8 (B 141 R) KA BT B3, ANFEIRIT /I, #52d
HFRAE (SOC) 1697, AIHALTTIS, BRARMIT RAm 52 . SOC ALy T2y 2t — LU 4%
PEEaYT (D) mflEERAYT (simvastatin) (40mg BEH ), FTFEMAIT (atorvastatin)
(40 - 80mg &F H ), & &7 M VT (rosuvastatin) (20 - 40mg & H ), (2) & 7 i =% £ Atk
VT (simvastatin), PFE{RMYT (atorvastatin), k&% fthyT (rosuvastatin) FIf5iC
BTy ) B (R AT R AT R B IR o) — R AT RANTI 32, (3) HoAl Ay T 28 (AR A1)
i) MBI FAARTT (simvastatin), FIHEMAYT (atorvastatin), B EFHAthyT
(rosuvastatin) (fEf[F&E) MIAAZ, 58 (4) ToAB YT FANA 180T 2 /D Fh T 28 ([
YT, AR ) A2, FEREAETT RIBE U, A 838 DA T ZE e 2 AT LR+
SN B RZ [P AH ) R4k 22 SOC AT 2RiAT7 « AR VFH ey fdEL 75 (0TC) ANRIRTT (1
wr, gk, o -3 IEWIRANRSE ) o (EIR I B2 Re e A i SOC Ay T 29897 (8o
FIX TR L AR TR B AN 2 ) AR eI a2 4 B (e
TR 25 (fibrates) MIIEHL T 6 ) HEEBA T ZHES

[0581] AR IT 2590t FH N 1A) e 25 T im ME LGy sl R B A i &, B, ANFE2R 1, 29
RA(FX2KR), BT R (£2R), H8 K (£2K), H 113 K (£4K), M 141 K (4
K)o W 28, Wil HE LIRS TAESS 169 K LDL—c ¥ B M J 2k 1 44 %) B A8 A 52 97 2K
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BEAb WS ERE DUR 2 OB R4l B, ARG TR AE T 2 IR B A 5 LDL—c 9K B NI 2R 1)
L BUEARE 6T AEZH ) LDL—c FIAR4E (Xt R ey 43 LbAR 4k ) Bl )/~ 35 40 ( B350
169 X, I 4E1 LDL—c Ml 5 2 18] i B EOINAL ) s A5 169 AR REZH 1 51K 25 ) LDL—c
W PE MFELR I 7 4 LU AR AL 76 BT H e 45 52 AR ] 250 LDL—c 9% B A FE R 1) 17 4 B RN 446 5 %
EARAL s RIAE SR 169 RAFITE %5 2H BRI AU IR B i, 3l HDL—c, FIZRNRER 1 B WAL 70 L
R EAE AR A

[0582]  FTEMIIT RS BALFRAE S 169 K LDL-c ML AR . JE4k LDL—c #@ AT
WIS — IR R 2 24 2 WTSCEE R B P DN L P P340 o I 25 0 71) 2 ) R 25 A T
S E A 22 B R 2 TR )R T B T U7 25 (ANCOVA) (143 #r , HeRem il i3 LU iy
AN B e M [P BRI AT < FE 2R LDL-c ¥RJE (<120mg/dL, = 120mg/dL) FIHE R FR A
(&, 15 ) o ANCOVA M EAF X 8], DL /NFIrviAl , T AR 4 R . IET
205 3 TR 00 5 A B A SR BT IS 1] 50 f%) LDL—c 4% $ifti A8 4k, 45 /& LDLe Me38 i A~
P A5 169 K A SR TG #5076 LDL—c MIEZR IR 17 40 L A4 7655 169 RANLE BRI
RUSIRE L dFE HDL—c, AERER 1 B 4% F1 T 43 L AR 4

[0583] I 15 WoniRIT 12 JAJE i A

[0584] 3K 15 397 12 E 2 J5fuiim) .

[0585]

400 mg [ 200 mg | 400 mg | 800 mg | 800 mg | ZEF| | ITT*
/4W /8W /8W /8W /12W

(n=587) | (n=23) (n=30) (n=51) (n=23) (n=64) (n=248)

SEIAESE 0 0 0 0 0 0 0
25T 2(4%) |0 1(3%) [3(6%) |0 12%) |7 (3%)
2125 3(5%) |0 1(3%) |4(8%) |0 2(3%) | 10 (4.0%)
AR i 12%) |0 0 0 0 0 1 (0.4%)
Yk 3 2(4%) |0 0 2(4%) |0 0 4 (1.6%)
ZREEFE | 0 0 13%) |1(2%) |0 1(2%) |3 (1.2%)
RENEFE |0 0 0 12%) |0 0 1 (0.4%)
HE 0 0 0 0 0 12%) | 1(0.4%)

[0586]  iZMHoT AR I M B 45 TR AR 16 R 28-36,
[0587] K 16 LA MSMHEEE , 4F HDL—c, FIEMEEE I B, MR & 2 5 AIK AT
[0588]
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400 mg 200 mg 400 mg 800 mg 800 mg LR
/AW /8W /8W /8W /12W (n=63)
(n=57) (n=23) (n=30) (n=50) (n=23)
TC, Y43t B4
k. (mg/dL) -99.9 -73.9 923 -102.0 923 244
I 2 B P R 74.9 48.7 64.7 75.5 66.2
95% E{FX A 652,846 | 36.0,61.5 | 529,764 | 65.5,855 | 53.4,79.0
TC, PR
(%) -49 4 879 -43.6 -48.6 448 -12.4
I 22 B P R A1 36.7 25.2 30.8 35.8 32.1
95% FH{FX A 326,408 | 19.8,30.7 | 257,358 | 31.6,40.1 26.6,37.6
1k HDLc, P abs. -101.6 -76.2 -96.3 -103.3 -95.0 241

[0589]
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ch. (mg/dL)

I 22 B P PR A1 76.7 51.3 68.7 76.9 69.0

95% {5 X 1A 66.9,86.5 | 38.4,64.1 | 569,805 | 66.9,87.0 | 56.1,81.9

4E HDLc, “F1 rel. 7%

1k (%) -673 521 -60.5 -65.9 -598 -16.6
N BT R PR A1 50.3 355 43.7 49.1 43.0
95% B 5 X ] 452,554 | 288,422 | 375,498 | 439,543 | 36.3,49.7

Apo-B, 133 abs. 2%

k. (mg/dL) -64.3 485 -59.1 -65.6 -62.8 158
N BT B A1 48.1 32.3 41.4 48.5 46.0
95% HAZ[X [a] 420,543 | 242,404 | 339,488 | 422,549 | 378, 54.1

Apo-B, “FHARXI A4

(%) -63.1 -49.2 -55.8 -62.7 583 -15.7
A 22 B A PR AT 47.0 334 39.9 46.8 42.3
95% ‘EAFIX 8] 42.2.51.7 | 27.1,39.6 | 342,457 | 419,517 | 36.1,48.6

[0590] & 28 $RALPI AR B J12% (+/- brdEfmZE ) (ZCE) RISP-34 5 PCSK9, il 4k
B PR PCSK9 3% (+/- hrvlEinz ) () .
[0591] ¥ 29 W R{E4252 Bt ~PCSKO H A mli 2 ) (1) o oWl ¢ 21 1 B 452 LDL JIF [i] f A G
LA BUEAS Y . K] 30 BoRTEESZ T —PCSKO HiAAk i 22 B 771 1ty e b W8 39 1) 2% LDL
JIEL [ P AN 2 (R AR AR A . 5 4 52 400mg HT —PCSK9 HLAA I g 14 8 fil #3252 800mg
Pt —PCSK9 Pk B LI H 2 LDL-c M KB . — FMEIT WA RN . B 12 1
$:52 800mg (14T ~PCSK9 HLak 1) &4 I HEZ LDL-c I 5 fikik b
[0592] [ 31 IS5 LWIT 5T (1) S5 38 w8 81 1 o I ] e A S 28 TR o0 BB 8 4k . 1] 32
W REREZ T —PCSK9 PR ER 2 FEL 7 i A5 3 o 22 21 1) o L[] 5 A 25 R AR AR A . BF 4
Jil#:5% 400mg T —PCSK9 HUA ) i35 FIE 8 fil 552 800mg Pt ~PCSK9 HU A (1) i 2 IS I [
WL I K PR . A2 — IR YT WOUERENZUR . &7 12 J4552 800mg Hit ~PCSK9 H A i) &
2 I L] ) B AR D
[0593]  [&] 33 Y S 5 AT I 3 v E HDL JH [ fi M 45 (R 4o Bt A8 4k . & 34 R
25 WWF 5T ) 8 TR A HDL A8 i S 2R AR ARk . & 4 Jl #2352 400mg $T —PCSK9 i fA
(1) 535 FIRE 8 Ji #2532 800mg T ~PCSK9 HUA [ 38 S IR AE HDL JIH o] /i gz o PR A #E—JHI 11
BT N EERNZ AR . B 12 JHE5Z 800mg HT ~PCSK9 HLAR I s S B AR HDL A [ 1 1) B 1%
Wb
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[0594] %] 35 WonZ H WA B E h &R B ML 400 HUE 2. & 36 o
LR B AR A 11 B WIRZR A X ARt . B 4 RS2 400mg $t ~PCSK9 HUAAk i i
HRIEE 8 JH:5Z 800mg Pt ~PCSK9 Bk () & # RN (1 B Mt B, £ BIiRTT
PSR BNZROR . B 12 J84:52 800mg $T ~PCSK9 Pk ) 3 RIMENEE 11 B M EAKkD
[0595]  RF-WESELMITT S 4518 s Tk 7E6E 4 JIE5Z 400mg Pt ~PCSK9 HUAk ) i
A 8 JE 52 800mg HT —PCSK9 Pk i) 38 i WA B AR5 85 K, R A, F1 AUC [y
LDL—c M s R s O PR B AR . AETE 12 J8325% 800mg $T —PCSK9 HA 1) & rh M 22 21| 5
T4 85 RArHTI1 LDL—c ¥/ MR AR AL B A% . 7E5F 8 J8H25Z 200mg HT ~PCSK9 HLA [
HR TP B2 B L T B AR SR AUC 23 #7719 LDL—c 1 5 /MR SR AR R A o A8 — & 113897 N
FRAEHE . 7250 85 RAIE S AR s S S IH B i, Al HDL—c, AR A B HF1) M8
B, IF HPTIR AL — B BRI 7 N 2 W

[0596] I )&, MR IXT B T2 v, WA R FAM R AR Wi, RIS A
it IS R R Ja AR AR, BRI A, RTIG R S 6 45 R 1R A 1 e A 2 R
J s FHE R BT — R PR R AR

(05971 DA B R M5 e VP A K LDL—c (i 22 = B 37A R X T4 %2
Pt —PCSK9 Pk sk Ze & 52 J5 2 /b —IR¥R Vi, H#% LDL-c {H/N T 85T 15mg/dL 1B H 1
et , I HI8 378 Wy T35z Ht —~PCSK9 Bk sl &l 2 5 () 22 /b — IR ¥RV, % LDL—c
/N T B4 T 25mg/dL EFE I HB] . LDL—c << 15mg/dL 8% LDL—c << 26mg/dL (15 & 1 4
b ) B 2 BEDY 1252 400mg el hf 8 JH 452 800mg £447). LDL-c¢ < 25mg/dL AL
SRR I R 8 2 200mg 5. AT BAPIANELER <15mg/dL (1) LDL—c {E 1) &
FUBFR A . XANNREA R R bRl G AR LA S 107 X BRI
T #) LDL-c #4814 = 50mg/dL, 5 #x st g A8 ok i (57 & (4 8 J4 200mg) .

[0598] R THWHRAYINI LM R DG T, W52, fEFRTE 37-80 2 M RA T
B2 LDL—c (90-250mg/dL), 2 Wik Hif5 CHD B% CHD U B ACHE , FllH2232 Fa e 774 (Al
VTR YT AT 52 16 H g+, BT -PCSKO FiiA e RUFM 32 1. A Ee 2 el s (9% ), 7
SIS R NAE RS2 ) (25% ) R TR B WL o AN 2 /NS i S B2 TR EE ) (1A
R, LR ) ), I H IR (WA ™ 5 7 T AN« CEWE 6 TT F G
J7 IR Z AR EZRNGYT — SR SRS E IR B2 . RS RS0 == J i U7 1
IR EAHDC R o ARAfiE MG S . RIRBIET:, HARMWER B 2. KK
DR 22 A 1 S0 = 2 i

(05991 VAN T AT IR B, Ol ok 249 g BH RN S g 1) SR AN R T AE AT R
KW, 1t B R St 5 AN Y 248 DAk BRIAS & I IR R o AR S5 | R T 5 R AR 27 STk
(12 T35 B Aff LA LA A o 5 | FH RN
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[0001]

[0002]

FF33

<110> GENENTECH, INC.
F. HOFFMANN-LA ROCHE AG
WU, Yan
CHIU, Cecilia Pui Chi
KIRCHHOFER, Daniel K.
PETERSON, Andrew
KOLUMAM, Ganesh A.
BELTRAN, Monica Kong
MORAN, Paul
LI, Wei
LAM, Xanthe
LUIS, Lin
HUT, Ada
TINGLEY, Whittemore
DAVIS, John Douglas
BUDHA, Nageshwar R.

<120> $i-PCSK9 Hufk, &I, sEeazy, MEHTT*

<130> 146392014540

<140> FFg0E
141> [FRFHRAT

<150> US 61/660, 605
<151> 2012-06-15

<150> US 61/786, 280
<151> 2013-03-14

<160> 45
<170> FastSEQ for Windows Version 4.0

<210> 1

211> 10
<212> PRT
213> NLTFH|

<220>
<223> &Rt (R

<400> 1
Gly Phe Thr Phe Thr Gly Tyr Ala Ile His
1 5 10

210> 2

<211> 10
<212> PRT
213> NLFH|

<220>
223> &R IR

<400> 2
Gly Phe Thr Phe Thr Arg His Thr Ile His
1 b} 10

<210> 3

<211> 10
<212> PRT
213> NLTFH|

220>
<223> H R IR A
<400> 3

Gly Phe Thr Phe Ser Ser Thr Ala Ile His
1 5 10
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<210> 4
211> 17
<212> PRT
213> NTFH

<220>
<223> & IRHHI R

<400> 4

Arg Ile Ser Pro Ala Asn Gly Asn Thr Asn Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 5

<211> 12
<212> PRT
213> NI

<220>
<223> H IR

<400> 5
Trp Ile Gly Ser Arg Glu Leu Tyr Ile Met Asp Tyr
1 5 10

210> 6

211> 11
<212> PRT
213> NLTF3

<220>
223> B AR

<400> 6
Arg Ala Ser Gln Asp Val Ser Ser Ala Val Ala
1 5 10

210> 7

211> 11
<212> PRT
213> NLTF3F

<220>
223> & AR

<400> 7
Arg Ala Ser Gln Asp Val Ser Thr Ala Val Ala
1 5 10

<210> 8

C11> 7

<212> PRT
213> ANITFEH|

<220>
223> & AR
<400> 8

Ser Ala Ser Phe Leu Tyr Ser
1 5

<210> 9

211> 9

<212> PRT
213> N L4

<220>
223> &I

[0003]
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[0004]

<400> 9
GIn Gln Ser Tyr Thr Thr Pro Pro Thr
1 5

<210> 10
211> 9

<212> PRT
213> ANTFA

220>
<223> & Rk

<400> 10
Gln GIn Ser Tyr Pro Ala Pro Ala Thr
] [~

<210> 11

211> 9

<212> PRT
213> ATFH

<220>
<223> & M E ik

<400> 11
GIn Gln Ser Tyr Pro Ser Pro Ala Thr
1 5

<210> 12
211> 9

<212> PRT
213> NITRFEA

<220>
223> & AR EE i

<400> 12
Gln GIn Ser Tyr Arg Ile Gln Pro Thr
] [~

210> 13
211> 9

<212> PRT
213> AT

<220>
<223> & M E ik

<400> 13
Gln Gln Ser Tyr Pro Ala Leu His Thr
1 H

<210> 14
Q211> 9

<212> PRT

213> NI
220>

<223> ARk
<400> 14

Gln GIn Ser Tyr Pro Ala Pro Ser Thr
1 A

210> 15
Q11> 121
<212> PRT
213> ALK

<220>
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[0005]

<223> &Rt EE

<400> 15

Glu
1
Ser
Ala
Gly
Lys

65
Leu
Ala

Gln

<2102
<211>
<212>
213>

Val
Leu
Ile
Arg
50

Gly
Gln
Arg

Gly

<220

<223>
<400>

16
121
PRT
ALF5)

Gln
Arg
His
35

Ile
Arg
Met
Trp

Thr
115

Glu Val Gln

1
Ser

Thr
Ala
Lys
65

Leu
Ala

Gln

<2102
<211
<212>
213>

Leu
Ile
Arg
50

Gly
Gln
Arg

Gly

<220

<223>
<400>

17

121
PRT
NIFH|

Arg
His
35

Ile
Arg
Met
Trp

Thr
115

Glu Val Gln

1

Ser Leu Arg

Ala
Ala
Lys
65

Leu

Ala

Gln

Ile
Arg
50

Gly
Gln
Arg

Gly

His
35

Ile
Arg
Met
Trp

Thr
115

<210> 18

Leu

Leu
20

Trp
Ser
Phe

Asn

Ile
100

Leu

Leu
Leu
20

Trp
Ser
Phe
Asn

Ile
100

Leu

Leu
Leu
20

Trp
Ser
Phe

Asn

Ile
100

Leu

Val
b
Ser
Val
Pro
Thr
Ser

85
Gly

Val

A R A
16

Val
b
Ser
Val
Pro
Thr
Ser

85
Gly

Val

& A Ak
17

Val
b
Ser
Val
Pro
Thr
Ser

85
Gly

Val

Glu
Cys
Arg
Ala
Ile
70

Leu

Ser

Thr

Glu
Cys
Arg
Ala
Ile
70

Leu

Ser

Thr

Glu
Cys
A rg
Ala
Ile
70

Len

Ser

Thr

Ser
Ala
Gln
Asn
bh

Ser
Arg
Arg

Val

Ser
Ala
Gln

Asn
55

Ser
Arg
Arg

Val

Ser
Ala
Gln

Asn
55

Ser
Arg
Arg

Val

Gly
Ala
Ala
40

Gly
Ala
Ala
Glu

Ser
120

Gly
1“.3.
Ala
40

Gly
Ala
Ala
Glu

Ser
120

Gly
Ala
Ala
40

Gly
Ala
Ala
Glu

Ser
120

Gly
Ser
25

Pro
Asn
;\Sp
Glu
Leu

105
Ser

Gly
Ser
25

Pro

Asn T

;\Sp
Glu
Leu

105
Ser

Gly
Ser
25

Pro
Asn
Asp
Glu
Leu

105
Ser

94

Gly
10

Gly
Gly
Thr
Thr
Asp

90
Tyr

Gly
10
Gly

Gly

Thr
Asp
90

Tyr

Gly
10

Gly
Gly
Thr
Thr
Asp
Tyr

Leu
Phe
Lys
Asn
Ser
75

Thr
Ile

Leu
Phe

Lys

* Asn

Ser
Thr
Ile

Leu
Phe
Lyvs
Asn
Ser
75

Thr

Ile

Val Gln
Thr Phe
Gly Leu
Tyr ﬁla
60

Lys Asn
Ala Val
Met Asp

Val Gln
Thr Phe
Gly Leu
45

Tyr Ala
GO

Lys Asn
Ala Val

Met Asp

Val Gln
Thr Phe
Gly Leu
45

Tyr Ala
60

Lys Asn
Ala Val

Met Asp

Pro
Thr
30

Glu
Asp
Thr
Tyr

Tyr
110

Pro
Thr
30

Glu
Asp
Thr
Tyr

Tyr
110

Pro
Ser
30

Glu
Asp
Thr
Tyr

Tyr
110

Gly Gly
15
Gly Tyr

Trp Val
Ser Val

Ala Tyr
80

Tyr Cyvs

95

Trp Gly

Gly Gly
15
Arg His

Trp Val
Ser Val

Ala Tyr
80

Tyr Cyvs

95

Trp Gly

Gly Gly
15
Ser Thr

Trp Val
Ser Val

Ala Tyr
80

Tyr Cys

05

Trp Gly
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<211> 107
<212> PRT
213> ATFH
220>
€223> ARk
<400> 18
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 b 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Ser Ser Ala
20 25 30
Val Ala Trp Tyr Gln Gln Lvs Pro Gly Lvs Ala Pro Lys Leu Leu lle
35 40 45
Tyr Ser Ala Ser Ser Leu Tyr Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Arg Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Tyr Thr Thr Pro Pro
85 90 95
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105
<210> 19
<211> 107

<212> PRT
213> NLFEA

220>
223> & HH Rk
<400> 19
Asp Tle Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Ser Thr Ala
20 25 30
Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Ser Ala Ser Phe Leu Tyr Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 GO
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys GIn Gln Ser Tyr Pro Ala Pro Ala
85 90 95
Thr Phe Gly Gln Gly Thr Lys Yal Glu Ile Lys
100 105
<210> 20
211> 107
<212> PRT
Q213> ANTFEH
<220
223> & EE
<400> 20
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Ser Thr Ala
20 25 30
Val Ala Trp Tyr Gln Gln Lvs Pro Gly Lvs Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Ser Ala Ser Phe Leu Tyr Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 GO
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Tyr Pro Ser Pro Ala
85 90 05
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lyvs
100 105
<210> 21
211> 107

[0006]
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<212> PRT
213> NTF3)|
£220>
223> & Atk
<400> 21
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Ser Thr Ala
20 25 30
Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Ser Ala Ser Phe Leu Tyr Ser Gly Val Pro Ser Arg Phe Ser Gly
50 hh 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Tyr Arg Ile Gln Pro
85 90 95
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105
210> 22
<211> 107
<212> PRT
213> ATFH
220>
€223> &k
<400> 22
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Ser Thr Ala
20 25 30
Val Ala Trp Tyr Gln Gln Lvs Pro Gly Lvs Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Ser Ala Ser Phe Leu Tyr Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Tyr Pro Ala Leu His
85 90 95
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105
<210> 23
211> 107
<212> PRT
Q13> ANTFA
220>
<223> &Rk
<400> 23
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Ser Thr Ala
20 25 30
Val Ala Trp Tyr Gln Gln Lvs Pro Gly Lvs Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Ser Ala Ser Phe Leu Tyr Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Tyr Pro Ala Pro Ser
85 90 95
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105
<210> 24

<2115 692
<212> PRT

[0007]
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[0008]

213> |A

<400> 24

Met Gly Thr

1

Leu
Asp
Glu
His
65

Val
Arg
His
Asp
Glu
145
Ile
Gly
His
Pro
Ser
225
Val
Gly
Lys
Leu
Ala
305
Asp
Gly
Thr
Ile
Thr
385
Ser
His
Gln
His
Ser
465
Glu
Gly
Asn
Leu
Ser
545

Gly

Pro

Leu
Glu
Asp
50

Arg
Leu
Leu
Val
Leu
130
Asp
Thr
Ser
Arg
Glu
210
His
Ala
Lyvs
Ser
Ala
290
Arg
Ala
Ala
Asn
Gly
370
Ser
Ala
Phe
Arg
Gly
450
Gly
Glu
Glu
Ala
Pro
530
Met
Cys

Val

Leu
Asp
35

Gly
Cys
Lys
Gln
Phe
115
Leu
Ser
Pro
Leu
Glu
195
Glu
Gly
Lys
Gly
Gln
275
Gly
Ala
Cys
Thr
Phe
355
Ala
Gln
Glu
Ser
Val
435
Ala
Pro
Leu
Arg
Phe
515
Gln
Gly
Ser

Leu

Val
Leu
20

Gly

Leu

Ser
)
Leu

Asp
Ala

Ala Lys

Glu
Ala
100
His
Glu
Ser
Pro
Val
180
Ile
Asp
Thr
Gly
Thr
260
Leu
Gly
Gly
Leu
Asn
340
Gly
Ser
Ala
Pro
Ala
420
Leu
Gly
I'hr
Leu
Met
500
Gly
Ala

Thr

Arg

Glu
85

Gln
Gly
Leu
Val
Arg
165
Glu
Glu
Gly
His
Ala
245
Val
Val
Tyr
Val
Tyr
325
Ala
Arg
Ser
Ala
Glu
405
Lys
Thr
Trp
;'\rg
Ser
485
Glu
Gly

Asn

Arg

- His

565
Pro

Ser
Leu
Tyr
Glu
Asp
70
Thr
Ala
Leu
Ala
Phe
150
Tyr
Val
Gly
Thr
Leu
230
Ser
Ser
Gln
Ser
Val
310
Ser
Gln
Cys
Asp
Ala
390
Leu
Asp
Pro
Gln
Met
470
Cys
Ala
Glu
Cys
Val
550
Trp

Arg

Arg
Leu
Glu
Ala
55

Pro
His
Ala
Leu
Leu
135
Ala
Arg
Tyr
Arg
;'U‘g
215
Ala
Met
Gly
Pro
Arg
295
Leu
Pro
Asp
Val
Cys
375
His
Thr
Val
Asn
Leu
455
Ala
Ser
Gln
Gly
Ser
535
His

Glu

Gly

Arg
Gly
Glu
40

Pro
Trp
Leu
Arg
Pro
120
Lys
Gln
Ala
Leu
Val
200
Phe
Glv
Arg
Thr
Val
280
Yal
Val
Ala
Gln
Asp
360
Ser
Val
Leu
1le
Leu
440
Phe
Thr
Ser
Gly
Val
520
Val
Cys
Yal

Gln

Ser
Pro
25

Leu
Glu
Arg
Ser
Arg
105
Gly
Leu
Ser
Asp
Leu
185
Met
His
Val
Ser
Leu
265
Gly
Leu
Thr
Ser
Pro
345
Leu
Thr
Ala
Ala
Asn
425
Val
Cys
Ala
Phe
Gly
505
Tyr
His
His

Glu

Pro

97

Trp
10

Ala
Val
His

Leu

Gln
90

Gly T

Phe
Pro
Ile
Glu
170
Asp
Val
Arg
Val
Leu
250
Ile
Pro
Asn
Ala
Ala
330
Val
Phe
Cys
Gly
Glu
410
Glu
Ala
Arg
Val
Ser
490
Lvs
Ala
Thr
Gln
Asp

570
Asn

Trp
Gly
Leu
Gly
Pro

T
Ser

Leu
His
Pro
155
Tyr
Thr
Thr
Gln
Ser
235
Arg
Gly
Leu
Ala
Ala
315
Pro
Thr
Ala
Phe
Ile
395
Leu
Ala
Ala
Thr
Ala
475
Arg
Leu
Tle
Ala
Gln
555
Leu

Gln

Pro
Ala
Ala
Thr
60

Gly

Glu

- Leu

Val
Val
140
Trp
Gln
Ser
Asp
Ala
220
Gly
Val
Leu
Val
Ala
300
Gly
Glu
Leu
Pro
Val
380
Ala
Arg
Trp
Leu
Val
460
Arg
Ser
Val
Ala
Pro
540
Gly
Gly

Cys

Leu
Arg
Leu
45

Thr
Thr
Arg
Thr
Lys
125
Asp
Asn
Pro
Ile
Phe
205
Ser
Arg
Leu
Glu
Val
285
Cys
Asn
Val
Gly
Gly
365
Ser
Ala
Gln
Phe
Pro
445
Trp
Cys
Gly
Cys
Arg
525
Pro
His

Thr

Val

Pro
Ala
30

Arg
Ala
Tyr
Thr
Lys
110
Met
Tyr
Leu
Pro
Gln
190
Glu
Lys
Asp
Asn
Phe
270
Leu
Gln
Phe
Ile
Thr
350
Glu
Gln
Met
Arg
Pro
430
Pro
Ser
Ala
Lys
Arg
510
Cys
Ala
Val

lis

Gly

Leu
G(ln
Ser
Thr
Val
Ala
95

Ile
Ser
Ile
Glu
Asp
175
Ser
Asn
Cys
;'\1::1
Cys
255
Ile
Leu
Arg
Arg
Thr
335
Leu
Asp
Ser
Met
Leu
415
Glu
Ser
;'\la
Pro
r‘\l‘g
495
;'\1::1
Cys
Glu
Leu
Lys

575
His

Leu
Glu
Glu
Phe
Val
80

Arg
Leu
Gly
Glu
Arg
160
Gly
Asp
Val
Asp
Gly
240
Gln
Arg
Pro
Leu
Asp
320
Val
Gly
[le
Gly
Leu
400
Ile
Asp
Thr
His
Asp
48

Arg
His
Len
Ala
Thr
560
Pro

Arg
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[0009]

Glu Ala Ser
595
Lys Val Lys
610
Ala Cys Glu
625
Thr Ser His

Arg Ser Arg

Thr Ala Val

675

GIn Glu Leu
G690

210> 25
<211> 3636
<212> DNA
213> A

<400> 25

cagcgacgtc
cctggaggag
cageggetee
cttcagetee
geacggecte
gtecagetcea
ggtecegegg
geettgegtt
ttecaccget
gaggagaccce
cgeeggggat
glgaagatga
gaggaggact
ccacggtacc
ctectagaca
gacttcgaga
gacagtcatg
ggtlgecagea
accctecatag
gtggtgetge
ctggegaggg
ctetactece
cageeggtga
ccaggggagg
gggacatcac
ceggagetea
atcaatgagg
ctgceecececca
cactegggge
ctgagetget
ggggeeaage
gecaggtget
gecageatgg
tececactggg
cagceccaacce
ccaggtetgg
gtggeetgeg
gtecctggggg
acaggeagea
clggegeagg
gggtcaaggg
atggeetgge
tgagtgggge
aggtgecagg
gtgetegget
ttgagetett
clttcecatgg
agtgtlgaaag
cectgattaa
cgeceetggt
ceaggetgtg
cggeagtgtlg
acacaticge

580
[le

Glu
Glu
Val
Asp
660
Ala
Gln

His
His
Gly
Leu
645
Val

Ile

Ala Ser Cys
600
Gly Ile Pro
615
Trp Thr Leu
630
Gly Ala Tyr

Ser Thr Thr

Cys Cys Arg
680

gaggegetea tggttgeage
tgagecagpge agtgagactg
cagctececag ccaggattce
tgecacagtcee tccecacege
taggtecteet cgeocaggaca
ggeggteetg gtggeegety
gegeeegtge geaggaggac
cecgaggagga cggectggee
gegecaagga tcegtggagg
acctctegea gtecagagege
acctcaccaa gatcctgeat
gtggegacct gelggagelg
cetetgtett tgeccagage
gggeggatga ataccagece
ccageataca gagtgaccac
atgtgecega ggaggacggg
geacccacct ggeagggglg
tgegeageet gegeglgete
gectggagtt tattcggaaa
tgeceotgee gegptgeetac
ctggggtegt getggteace
cagecteage teccegagpgte
cectgggegae tttgggegace
acatcattgg tgcctecage
aggetgetge ccacgtgget
ceelggeega gligaggeag
cetggttece tgaggaccag
geaccecatgg ggeaggttge
ctacacggat ggecacagee
cecagtttete caggagtgege
tggtetgeeg ggoccacaac
gectgetace ccaggecaac
ggaccegtgt cecactgecac
aggtggagea cettggeace
agtgegtgeg ccacagggag
aatgcaaagt caaggagcat
aggagggetg gaccctgact
cctacgeegt agacaacacg
ccagegaagg ggecglgaca
ccteccagga getccagtga
ctggggetga getttaaaat
acgaggggat ggggatgett
agcctecttg cetggaacte
aagctececete cotecactgtg
getgecaget geteccaatg
gttecgtgee aggeatteaa
ataggggagg gggeggtage
gtgetgatge cecteatete
tggagpetta getttetgga
geteacagee tgtgeettge
ctagcaacac ccaaaggtgg
cagtggtgea tgeactgtet
accectactl cacagaggaa

585
Cys

Ala
Thr
Ala
Gly

665
Ser

His Ala
Pro Gln

Gly Cys
635

Val Asp

G50

Ser Thr

Arg His

cgggegeege
getegggegg
gegegeeeet
aaggctcaag
gcaacctete
ccactgetge
gaggacggeg
gaagcacccg
ttgeetggea
actgecegee
gtcttccatg
geetigaagt
atccecgtgga
cccgacggag
cgggaaateg
acccgetltce
glecageggee
aactgecaag
agecagelgg
agecgegtee
getgecggea
atcacagttg
aactttggee
gactgeagea
ggeatigeag
agactgatee
cgggtactga
cagcetgttitt
gtegeceget
aageggegeg
gettttgegg
tgecagegtece
caacagggec
cacaagecge
gcecageatee
ggaatccegg
ggetgeagtg
tgtgtagtca
geogligeca
cagceccate
ggttecgact
ccgectttee
actcactetg
gggeatttca
tgecgatgte
teceteaggte
ggotgeagep
cagetaactg
tggcatetag
tttectgage
cetgegeggea
cagoecaacco
gaaacclgga

98

Pro
Glu
620
Ser
Asn
Ser

Leu

590
Gly Len
605
Gln Val

Ala Leu
Thr Cys
Glu Gly

670

Ala Gln
685

cgttecagtte
geegggacge
tcacgegeee
gegeecgecgg
ccotggeeet
tgetgetget
actacgagga
agcacggaac
cctacgtggt
gectgeagge
gecttettee
tgeeccatgt
acctggageg
gecageetggt
agggeagggt
acagacagge
gggatgeegg
ggaagggeac
teccageetgt
T.(',?I.ﬂ(:g(',(:g('.
actteceggga
ggrecaccaa
getgtgtegega
cetgettigt
ccatgatget
acttetetge
ccececaacet
geaggactgt
gcgeeecaga
gegagegeat
gtgagggtgt
acacagctee
acgtceteac
ctgtgetgag
acgcttectg
ccccteagga
cccteecetgg
ggagecggga
tctgetgeog
ccaggatggg
tgtececetete
ggggetgetg
ggtgeeteet
ccattcaaac
cglgpgeaga
tecaccaagg
acaaacate g
tggagaagec
ceagagpetg
cacctttact

goeo

tcacct

getecactac
accagaggeg

Glu Cys
Thr Val

Pro Gly

640
Val Val
655

Ala Val
Ala Ser

agggtctgag
gtegttgeag
tgctectgaa
cglggaccge
catgggcace
getgeteetg
getggtgeta
cacagccace
ggtgetgaag
ccaggetgee
tggcetteotg
cgactacatc
gattacccct
ggaggtgtat
catggtcacc
cagcaagtgt
cgtggecaag
ggttagegge
ggggecactg
(8 '.g('. cagegc
cgatgectge
Lg(:(: caagac
cetettigee
glecacagagt
gltetgeogag
caaagalgic
ggtggeegee
atggtcagea
tgaggagetg
ggaggeecaa
ctacgccatt
accagctgag
aggetgeage
gecacgaggt
ctgecatgee
gcaggtgace
gacctcccac
cgtcagcact
gagccggeac
tgtetgggea
tcageceteo
geotggeeet
cecccaggtegg
aggtegaget
atgactitta
aggcaggatt
ttggegepty
cetgggopet
gagacaggtg
cltgetetatg
aggactgact
ceggeagget
gegtgeetge

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
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[0010]

caagcltcaca cagcaggaac
ctettettac
gEEAACACAE ACCAZEAALC
ttttteegtt

tgagccagaa
tgggetecte
teggtgagty
atcacccagg cctgatteac

tteaccegee

tegggpgpaga gggccaacaa ctgtecctee

catttatett

ttggegtetegt cetetetgtt

ttttgetttt gtaactigaa gatatttatt

tgacttittta aaataaaaac aaacaaacgt
<210> 26
211> 7
<212> PRT
213> NLFEH
<220> .
223> & M E
<400> 26
Ser Ala Ser Ser Leu Tyr Ser
1 5
<210> 27
<211> 121
<212> PRT
213> ANTFEH
<220>
<223> & BRI ik
<400> 27
Glu Val Gln Leu Val Glu Ser Gly
1 5
Ser Len Arg Leu Ser Cys Ala Ala
20
Ala Ile His Trp Val Arg Gln Ala
35 40
Ala Arg Ile Ser Pro Ala Asn Gly
50 55
Lys Gly Arg Phe Thr Ile Ser Ala
G5 70
Leu Gln Met Asn Ser Leu Arg Ala
85
Ala Arg Trp Ile Gly Ser Arg Glu
100
Gln Gly Thr Leu Val Thr Val Ser
115 120
210> 28
211> 10
212> PRT
Q213> ANTFER
<220> .
<223> £y AL A
221> ik
<222> 5
<223> Xaa = Serg{Thr
<221> AF{k
222> 6 .
<223> Xaa = Gly, ArgeiSer
221> Ak
222> 17
223> Xaa = His, ThrakTyr
221> Bk
222> 8
<223> Xaa = AlasiThr
<400> 28

acgeagattg geetgegetet
atttttacgg gtaacagtiga
atggeagaac gatgeotgea
tggeetggeg gagatgette
ttgageacca gecccacccea
geetttttae agecaacttt
ctggegttttg tageattttt
tgteet

Gly Gly Leu Val Gln

Ser Gly Phe Thr Phe Thr

25 30

Pro Gly Lvs Glyv Leu Glu
45

Thr Tyr Ala Asp

60

Lys

Asn Asn

Asp Thr Ser

T

Thr

Asn Thr

Glu Asp Ala Val Tyr

90
Leu Tyr Ile Met
105

Ser

Asp Tyr
110

Gly Phe Thr Phe Xaa Xaa Xaa Xaa Ile His

1

Bl

10

99

gaagccaage
ggetgggaag
ggeatggaac
taaggcategg
ageaageaga
tetagacetg
attaatatgg

Pro Gly Gly
B

15

Gly Tyr
Trp Val
Ser Val

Ala Tyr
80

Tyr Cys

95

Trp Gly

3240
3300
3360
3420
3480
3540
3600
3636
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[0011]

<210>
211>
212>
<213>

<2200
<223>

221>

29
11

PRT
N5

& AR R 1
5 1

222> 8

<223>

<400>

Arg Ala Ser Gln A

1

<210>
211>
<212>
213>

<220>
<223>
<221>
222>
<223>

<400>

Xaa = SersiThr
29

5
30
7
PRT
NIFFH
& T g
Ak
4
Xaa = PhemkSer
30

Ser Ala Ser Xaa Leu Tyr Ser

1

<2100
<211>
212>
<213>

<2200
<223>

221>
222>
<223>

221>
222>
<223>
221>
222>
<223>
<221>
222>
<223>

<400>

Gln Gln Ser Tyr Xaa Xaa Xaa Xaa Thr

1

<2100
211>
<212>
213>

<2200
<223>

<400>

His His His His His His His His

1

5

31

9

PRT
ANTIFEF|
R R
A5 A

5
Xaa = Pro, ArgeiThr

A5

]

Xaa = Ala, Ile, SerbiThr
25

7

Xaa = Leu, PromfGln

25

8

Xaa = Ala, His, ProgiSer
31

5

32
8

PRT
ATLFES

& AR R
32

5

100

sp Val Ser Xaa Ala



CN 104364266 A

¢l

11/15 7T

[0012]

<210> 33
<211> 9
<212> PR

213>

<220>

€223>

<400> 33
Gln Gln Ala Tyr Pro Ala

1

<210> 34
211> 10
<212> PR

<213>

<220>

<223>

<400> 34

Asp
1
Asp
Val
Tyr
Ser

65

Glu

Thr

Ile
Arg
Ala
Ser
50

Gly
Asp
Phe

<210> 35
211> 45
<212> PR

<213>

<220>

<223>

<400> 35

Glu
1
Ser
Ala
Ala
Lvs
65
Leu
Ala
Gln
Val
Ala
145
Ser

Val

Pro

Val
Leu
Ile
Arg
50

Gly
Gln
A rg
Gly
Phe
130
Leu
Trp
Leu

Ser

's Pro

210

T

7
1

Gln
Val
Trp
35

Ala

Ser

N LFEF

ANTFF|

Met
Thr
20

Tyr
Ser

Gly

Ala

sly Gln

1
K

Gln
Arg
His
35

Ile
Arg
Met
Trp
Thr
115
Pro
Gly
Asn
Gln
Ser

195
Ser

100

ATLF3

Leu

Leu

20

Trp
Ser
Phe
Asn
Ile
100
Leu
Leu
Cyvs
Ser
Ser
180

Ser

Asn

R

a

& NI E K

Thr Gln
b
Ile Thr

Gln Gln
Phe Leu

Thr Asp
70

Thr Tyr

85

Gly Thr

B R AL e ik

Val Glu
5
Ser Cys

Val Arg
Pro Ala

Thr Ile
70

Ser Leu

85

Gly Ser

Val Thr
Ala Pro
Leu Val
150
Gly Ala
165
Ser Gly
Leu Gly

Thr Lys

Leu

Ser
Cys
Lys
Tyr
Phe
Tyr

Lys

Ser
Ala
Gln

Asn

55

Ser
Arg
Arg
Val
Ser
135
Lys

Leu

Thr

Val
215

His

Pro
Arg
Pro
40

Ser
Thr
Cys
Val

Gly
Ala
Ala
40

Gly
Ala
Ala
Glu
Ser
120
Ser
Asp
Thr
Tyr
Gln

200
Asp

Thr

Ser
Ala
25

Gly
Gly
Leu
Gln

Glu
105

Gly
Ser
25

Pro
Asn
;'ksp
Glu
Leu
105
Ser
Lys
Tyr
Ser
Ser
185
Thr

Lys

101

Ser
10

Ser
Lys
Val
Thr
Gln

90
[le

Gly
10

Gly
Gly
Thr
Thr
Asp
90

Tyr
Ala
Ser
Phe
Gly
170
Leu

Tyr

Lys

Leu
Gln
Ala
Pro
Ile
75

Ala

Lys

Leu
Phe
Lys
Asn
Ser

75
Thr

Ser
Thr
Pro
155
Val
Ser

Ile

Val

Ser
Asp
Pro
Ser
60

Ser

Tyr

Val
Thr
Gly
Tyr
60

Lys

Ala

» Met

Thr
Ser
140
Glu
His
Ser
Cys

Glu
220

Ala
Val
Lvs
Arg
Ser

Pro

Gln
Phe
Leu
45

Ala
Asn
Val
Asp
Lys
125
Gly
Pro
Thr
Val
Asn

205
Pro

Ser
Ser
30

Leu
Phe

Leu

Ala

Pro
Ser
30

Glu
Asp
Thr
Tyr
Tyr
110
Gly
Gly
Val
Phe
Val
190
Val

Lys

Val
15

Thr
Leu
Ser

Gln

Leu
95

Gly
15

Ser
Trp
Ser

Ala
T
95

Trp
Pro
Thr
Thr
Pro
175
Thr
Asn

Ser

Gly
Ala
Ile
Gly
Pro

80
His

Gly
Thr
Val
Val
Tyr
80

Cys
Gly
Ser
Ala
Val
160
Ala
Val
His

Cys



CN 104364266 A

FF

¢l

&

12/15 T

[0013]

Asp
225
Gly
Ile

Glu

Lys
Pro
Ser

Asp

is Asn

Arg
305
Lys
Glu
Tyr
Leu
Trp
385
Val

Asp

Pro

<210>
<211>
<212>
<213>

290
Val

Thr
Ser
Arg

Pro
275

Ala Lys

Val

Glu Tyr

Lys
Thr
Thr
370
Glu
Leu
Lys
Glu

Gly
450

<220>

<223>

<400>

Asp
1
Asp
Val
Tyr
Ser

65

Glu
Thr
Pro
Thr
Lvs

145
Glu

Ala

Phe

<210> 37

[le
Arg
Ala
Ser
50

Gly
Asp
Phe
Ser
Ala
130
Val

Ser

+ Thr

Cys

Asn
210

211> 9
<212> PRT

213> ANTF3F|

36
214
PRT
ATLF3

Thr
Leu
355
Cys
Ser
Asp
Ser
Ala

435
Lys

Gln
Val
Trp
35

Ala
Ser
Phe
Gly
Val
115

Ser

Gln

Val T

Leu

Glu
195

Arg G

340

Pro
Leu
Asn
Ser
Arg
420

Leu

Met
Thr
20

Tvr
Ser
Gly
Ala
Gln
100
Phe

Val

Thr
Phe
245
Pro
Val

Thr

- Val

s Cys

325
Ser

Pro
Val
Gly
Asp
405
Trp

His

& WG 2k
36

Thr
5
Ile
Gln
Phe
Thr
Thr

85

Gly
Ile
Val
Lys
Glu
165
Leu
Thr

Glu

Cys
230
Leu
Glu
Lys
Lys
Leu
310
Lys

Lyvs

Ser

Gln
390
Gly
Gln

Asn

Gln
Thr
Gln
Leu
Asp
70

Tyr
Thr
Phe
Cvs
Val
150
Gln
Ser
His

Cvs

Pro
Phe
Val
Phe
Pro
295
Thr
Val
Ala

Arg

s Gly

375
Pro

Ser
Gln

His

Ser
Cys
Lys
Tyr
55

Phe
Tyr
Lys
Pro
Leu
135
Asp
Asp

Lys

Gln

Pro
Pro
Thr
Asn
280
Arg
Val
Ser
Lys
Glu
360
Phe
Glu
Phe

Gly

Tyr
440

Pro
Arg
Pro
40

Ser
Thr
Cys
Val
Pro
120
Leu
Asn
Ser

Ala

Gly
200

Cvs
Pro
Cys
265
Trp
Glu
Leu
Asn
Gly
345
Glu
Tyr
Asn
Phe
Asn

425

Thr

Ser
Ala
25

Gly
Gly
Leu
Gln
Glu
105
Ser
Asn
Ala
Lyvs
Asp

185
Leu

102

Pro
Lys
250
Val
Tyr
Glu
His
Lys
330
Gln
Met
Pro
Asn
Leu
410
Val
Gln

Ser
10

Ser
Lys
Val
Thr
Gln
90

Tle
Asp
Asn
Leu
Asp
170
Tyr

Ser

Ala
235
Pro
Val
Val
Gln
Gln
315
Ala
Pro
Thr
Ser
Tyr
395
Tyr
Phe

Lys

Leu
Gln
Ala
Pro

Ile

75

Ala
Lys
Glu
Phe
Gln
155
Ser

Glu

Ser

Pro
Lys
Val
Asp
Tyr
300
Asp
Leu
;'U:‘g
Lys
Asp
380
Lys
Ser
Ser

Ser

Ser
Asp
Pro
Ser

60
Ser

Tyr
Arg
Gln
Tyr
140

Ser

Thr

¥s

Pro

Glu
Asp
Asp
Gly
285
Asn
Trp
Pro
Glu
Asn
365
Ile
Thr

Cys

Leu
445

Ala
Val
Lys
45

Arg
Ser
Pro
Thr
Leu
125
Pro
Gly
Tyr
His

Val
2056

Leu
Thr
Val
270
Val
Ser
Leu
Ala
Pro
350
Gln
Ala
Thr
Leu
Ser

430

Ser

Ser
Ser
30

Leu
Phe
Leu
Ala
Val
110
Lys
Arg
Asn
Ser
Lys
190
Thr

Leu
Leu
255
Ser
Glu
Thr
Asn
Pro
335
Gln
Val
Val
Pro
Thr
415
Val

Leu

Val
15

Thr
Leu
Ser
Gln
Leu
95

Ala
Ser
Glu
Ser
Leu
175
Val

Lys

Gly
240
Met
His
Val
Tyr
Gly
320
Ile
Val
Ser
Glu
Pro
400
Val
Met

Ser

Gly
Ala
lle
Gly
Pro
80

His
Ala
Gly
Ala
Gln
160
Ser

Tyr

Ser
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[0014]

<220>
<223> 4 R A

221> Ak
222> 5
€223> Xaa =

221> ik
222> 6
<223> Xaa = Ala,

221> ik
222> 7
<223> Xaa = Leu

221> Ak
222> 8
223> Xaa = Ala

Pro,

Ile,

His,
<400> 37

ArgiiThr

Sera¥ Thr

ProakGln

ProBiSer

GIln GIn Ala Tyr Xaa Xaa Xaa Xaa Thr

1 b

<210> 38
<211> 1353
<212> DNA
213> NITFEA

<2205
Q223> FREHEE

<400> 38
gaagttcage tggtggagte tggeggtgge ctggtgeage cagggggete acteegittg

te tteactgggt gegteaggee
ctaacggtaa tactaactat
catccaaaaa cacagectac
attattgtge

tectgtgeag cttetggett ¢

cegggltaagg geetggaatg
gecgatageg tecaagggeeg
ctacaaatga acagcttaag
) agetgtacat

CA ceaagggoce
gEgggecacag cggece Lgee
tegtggaact caggegeeet
tecaggactet actccctecag
acctacatet geaacgtgaa
cccaaatett gtgacaaaac
ggaccgteag tettectett
cetgaggtea catgegtget
tggtacgtgg acggegtega
aacagcacgt accgtgtget
aaggagtaca agtgecaaggt
tecaaageca aagggeagec
gagatgacca agaaccaggt
atcgeegtgg agtgggagag
gtgetggact cegacggete
tggecageagg ggaacgtett
acgcagaaga gcctctccet

<210> 39
<211> 363
<212> DNA
213> N L4

<220>
223> ARk

<400> 39

gaagttcage tggtggagte
tectgtgeag cttetggett
ceggpltaage geetgeaatg
geegatageg teaagggeeg
ctacaaatga acagcttaag
gggtecogge agetgtacat
teg

<210> 40
211> 642

tet agtactgeta
atttetecetg
ttteactata agegeagaca
agetgaggac actgecgtet
tatggactac tggggtcaag
atcggtette cecctggeac
clgeelgegle aaggaclactl
gaccagegge gtgeacacct
cagegtggte actgtgeeet
tcacaageccee ageaacacca
tcacacatge ccaccgtgee
ccccccaaaa cccaaggaca
ggtggacgty agccacgaag
ggtgecataat gccaagacaa
cagegtecte accgteetge
ctoccaacaaa gecctoccag
ccgagaacca caggtgtaca
cagcctgace tgectggtea
caatgggcag ccggagaaca
cttettecete tacagcaage
ctcatgetee gtgatgeatg
gtctceggegt aaa

tggeggtegpge ctgetgeage
cacclttetet agtactgeta
gettgetage attteteetg
tttecactata agegeagaca
agelgagegac actgecgtet
tatggactac tggggtlecaag

103

tegttggate
. caccgtetee
gagcacctet

' gglgacgelg
tecceggetgt cctacagtee
ctagcagctt gggcacccag
aggtggacaa gaaagttgag
cagcacctga actcctgggg
ccoctecatgat cteccggace
accctgaggt caagttcaac
agccgegega ggageagtac
accaggactg gcetgaatgge
cccccatega gaaaaccate
cectgeceee atcccgggaa
aaggcttcta tcccagegac
actacaagac cacgcctece
tcaccgtgga caagagcagg
aggctetgea caaccactac

cagggggete actcegtttg
tteactgget gegteagpee
ctaacggtaa tactaactat
catccaaaaa cacagectac
attattgtge tegtiggate
gaaccctggt caccgtetee

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1353

60

120
180
240
300
360
363
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<212> DNA
213> NTFEF|

€220>
€223> & Rkry gk

<400> 40

gatatecaga tgacccagle ccegagelee clglecgeetl clglgggega Lagggleace GO
atcacctgee gtgecagtea ggatgtgtee actgetgtag ceotggtatea acagaaacca 120
ggaaaagete cgaagettet gatttacteg geatccttee tetactetgg agteccttet 180
cgettetetg gtageggtte cgggacggat ttcactetga ccateageag tetgeageeg 240
gaagacttcg caacttatta ctgtcagcaa gectatcegg ccctacacac gttecggacag 300
ggtaccaagg tggagatcaa acgaactgtg getgeaccat ctgtetteat cttecegeca 360
tetgatgage agttgaaate tggaactget tetgttgtgt gectgetgaa taacttetat 420
cccagagagg ccaaagtaca gtggaaggtg gataacgece teccaategge taactceccag 480
gagagltgteca cagageagga cageaaggac agea ica gectcageag caccctgacg H40
ctgagcaaag cagactacga gaaacacaaa gtctacgeet gegaagtcac ccatcaggge 600
clgagetege cegtlteacaaa gagettecaac aggggagagl gt 642

210> 41

<211> 324
<212> DNA
213> ALK

<220>
<223> G E

<400> 41

gatatccaga tgaccecagte ccepagetee ctgtecpgect etgtgggega tagggteace GO
atcacctgee gtgecagtea ggatgtgtee actgetgtag cctggtatea acagaaacca 120
ggaaaagetc cgaagettet gatttacteg geatecttee tetactetgg agteccttet 180
cgettetetg gtageggtte cgggacggat ttcactetga ccatcageag tetgeageeg 240
gaagacttcg caacttatta ctgtcagcaa gectatcegg cectacacac gtteggacag 300
gegtaccaagg tggagatcaa acga 324

<210> 42

211> 10

<212> PRT
213> NTFH

<220>
<223> &R ik

<400> 42
Gly Phe Thr Phe Thr Arg His Thr Ile Asn
1 5 10

<210> 43

211> 121
<212> PRT
Q213> NTEA

<220>
223> S RkiEHk

<400> 43
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Thr Arg His
20 25 30
Thr Ile Asn Trp Val Arg Gln Ala Pro Gly Lvs Gly Leu Glu Trp Val
35 40 45
Ala Arg Ile Ser Pro Ala Asn Gly Asn Thr Asn Tyr Ala Asp Ser Val
50 55 60
Lyvs Glyv Arg Phe Thr Ile Ser Ala Asp Thr Ser Lys Asn Thr Ala Tvr
65 70 75 80
Leu Gln Met Asn Ser Len Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Arg Trp Ile Gly Ser Arg Glu Leu Tvr Ile Met Asp Tyvr Trp Gly
100 105 110
Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 44
[0015]

104
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211> 107
<212> PRT
213> NTFEF|
220>
<223> & EEE
<400> 44
Asp Ile GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Ser Thr Ala
20 25 30
Val Ala Trp Tyr Gln Gln Lys Pro Gly Lvs Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Ser Ala Ser Phe Leu Tyr Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Tyr Thr Thr Pro Pro
85 90 95
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105
<210> 45
<211> 10
<212> PRT
Q213> ATFF
220>
€223> & EA A
221> A fk
222> 5
223> Xaa = SerBiThr
221> Asfk
222> 6
223> Xaa = Gly, ArgiiSer
221> A fk
222> 7
223> Xaa = His, ThrogTyr
221> ABfk
222> 8
223> Xaa = AlaBiThr
221> A fk
222> 10
223> Xaa = HisBYAsn
<400> 45
Xaa

p

Gly Phe Thr Phe Xaa Xaa Xaa Xaa Ile
1

2

105
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