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TREATMENT WITH ANTI-PCSK9 ANTIBODIES

RELATED APPLICATIONS

This application claims the benefits of U.S. Provisional Application No.
61/507,865 filed July 14, 2011, U.S. Provisional Application No. 61/614,312 filed March
22, 2012, and U.S. Provisional Application No. 61/643,063 filed May 4, 2012, all of

which are hereby incorporated by reference in their entireties.

FIELD

The present invention concerns therapeutic regimens for treatment of disorders
characterized by marked elevations of low density lipoprotein ("LDL") particles in the
plasma. The subject therapeutic regimens involve administration of an anti-proprotein
convertase subtilisin kexin type 9 (PCSK9) antibody, alone or in combination with a
statin. The subject therapeutic regimens provide for enhanced reduction of LDL-
cholesterol levels in blood, and can be used in the prevention and/or treatment of
cholesterol and lipoprotein metabolism disorders, including familial
hypercholesterolemia, atherogenic dyslipidemia, atherosclerosis, acute coronary

syndrome and, more generally, cardiovascular disease.

BACKGROUND

Millions of people in the U.S. are at risk for heart disease and resulting cardiac
events. Cardiovascular disease and underlying atherosclerosis is the leading cause of
death among all demographic groups, despite the availability of therapies directed at its
multiple risk factors. Atherosclerosis is a disease of the arteries and is responsible for
coronary heart disease associated with many deaths in industrialized countries. Several
risk factors for coronary heart disease have now been identified: dyslipidemias,
hypertension, diabetes, smoking, poor diet, inactivity and stress. The most clinically
relevant and common dyslipidemias are characterized by an increase in beta-
lipoproteins (very low density lipoprotein (VLDL) and LDL) with hypercholesterolemia in
the absence or presence of hypertriglyceridemia. Fredrickson et al., 1967, N Engl J
Med. 276:34-42, 94-103, 148-156, 215-225, and 273-281. There is a long-felt significant
unmet need with respect to cardiovascular disease with 60-70% of cardiovascular

events, heart attacks and strokes occurring despite the treatment with statins (the
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current standard of care in atherosclerosis). Moreover, new guidelines suggest that
even lower LDL levels should be achieved in order to protect high risk patients from
premature cardiovascular disease (National Cholesterol Education Program (NCEP)
2004).

PCSK9 has been implicated as a major regulator of plasma low density
lipoprotein cholesterol (LDL-C) and has emerged as a promising target for prevention
and treatment of coronary heart disease (CHD). Hooper et al., 2011, Expert Opin Ther
Targets 15(2):157-68. Human genetic studies identified gain-of-function mutations,
which were associated with elevated serum levels of LDL-C and premature and
incidences of CHD, whereas loss-of-function mutations were associated with low LDL-C
and reduced risk of CHD. Abifadel, 2003, Nat Genet. 43(2):154-6; Cohen, 2005, Nat
Genet. 37(2):161-5; Cohen, 2006, N Engl J Med. 354(12):1264-72; Kotowski, 2006, Am
J Hum Genet. 78(3):410-22. In humans, the complete loss of PCSK9 results in low
serum LDL-C of <20 mg/dL, in otherwise healthy subjects. Hooper, 2007, 193(2):445-8;
Zhao, 2006, Am J Hum Genet. 79(3):514-523.

PCSK9 belongs to the subtilisin family of serine proteases and is formed by an N-
terminal prodomain, a subtilisin-like catalytic domain and a C-terminal cysteine/histidine-
rich domain (CHRD). Highly expressed in the liver, PCSK9 is secreted after the
autocatalytic cleavage of the prodomain, which remains non-covalently associated with
the catalytic domain. The catalytic domain of PCSK9 binds to the epidermal growth
factor-like repeat A (EGF-A) domain of low density lipoprotein receptor (LDLR) at serum
pH of 7.4 and higher affinity at endosomes pH of approximately 5.5-6.0. Bottomley,
2009, J Biol Chem. 284(2):1313-23. The C-terminal domain is involved in the
internalization of the LDLR-PCSK9 complex, while not binding to catalytic domain.
Nassoury, 2007, Traffic 8(7):950; Ni, 2010, J Biol Chem. 285(17):12882-91; Zhang,
2008, Proc Natl Acad Sci USA, 2008, 105(35):13045-50. Both functionalities of PCSK9
are required for targeting the LDLR-PCSK9 complex for lysosomal degradation and
lowering LDL-C, which is in agreement with mutations in both domains linked to loss-of-
function and gain-of-function. Lambert, 2009, Atherosclerosis 203(1):1-7.

Various therapeutic approaches for inhibiting PCSK9 are currently in
development, including gene silencing by siRNA or anti-sense oligonucleotides and
disruption of the PCSK9-LDLR interaction by antibodies. Brautbar et al., 2011, Nature
Reviews Cardiology 8, 253-265. For example, Chan, 2009, and Ni, 2011, each report an
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anti-PCSK9 monoclonal antibody having LDL-C lowering activity in mice and non-
human primates; the half-life of each antibody was reported as approximately 61 h and
77 h, respectively, in non-human primates when administered at 3 mg/kg of the PCSK9
antagonist antibody. Chan, 2009, Proc Natl Acad Sci USA 106(24):9820-5; Ni, 2011, J
Lipid Res. 52(1):78-86. The PSCK9 antagonist antibody 7D4 has been reported to
effectively reduce serum cholesterol levels in cynomoglus monkey; the half-life of 7D4 in
cynomolgus monkeys was less than 2 days at a single dose of 10 mg/kg of the PCSK9
antagonist antibody. PCT Patent Application Publication No. WO 2010/029513.

From the information available in the art, and prior to the present invention, it
remained unclear whether low, infrequent doses of PCSK9 antagonist antibody would
be effective to reduce hypercholesterolemia and the associated incidence of CVD in
human patients and, if so, what dosage regimens are needed for such in vivo
effectiveness.

SUMMARY

This invention relates to therapeutic regimens for prolonged reduction of LDL-C
levels in blood by inhibiting PCSK9 activity and the corresponding effects of PCSK9 on
LDL-C plasma levels.

In some embodiments, the invention provides a method for the treatment of a
human patient susceptible to or diagnosed with a disorder characterized by an elevated
low-density lipoprotein cholesterol (LDL-C) level in the blood, the method comprising
administering to the patient an initial dose of at least about 0.25 mg/kg, 0.5 mg/kg, 1
mg/kg, 1.5 mg/kg, 2 mg/kg, 3 mg/kg, 4 mg/kg, 5 mg/kg, 6 mg/kg, 8 mg/kg, 12 mg/kg, 50
mg, 100 mg, 150 mg, 200 mg, 250 mg, 300 mg, 350 mg, or 400 mg of a proprotein
convertase subtilisin kexin type 9 (PCSK9) antagonist antibody; and administering to the
patient a plurality of subsequent doses of the antibody in an amount that is about the
same or less than the initial dose, wherein the initial dose and the first subsequent and
additional subsequent doses are separated in time from each other by at least about
one, two, three, or four weeks. The invention can be practiced using, for example, the
PCSK9 antagonist antibody L1L3. In some embodiments, the invention can be practiced
using an antibody comprising three CDRS from a heavy chain variable region having the
amino acid sequence shown in SEQ ID NO: 11 and three CDRS from a light chain
variable region having the amino acid sequence shown in SEQ ID NO: 12.
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In some embodiments, the initial dose can be about 0.25 mg/kg, about 0.5 mg/kg,
about 1 mg/kg or about 1.5 mg/kg, and the initial dose and the first subsequent dose
and additional subsequent doses can be separated from each other in time by about
one week.

In other embodiments, the initial dose can be about 2 mg/kg, about 4 mg/kg,
about 8 mg/kg, or about 12 mg/kg, and the initial dose and the first subsequent dose
and additional subsequent doses can be separated from each other in time by at least
about two weeks.

In other embodiments, the initial dose can be about 50 mg, about 100 mg, about
150 mg, or about 175 mg, and the initial dose and the first subsequent dose and
additional subsequent doses can be separated from each other in time by at least about
two weeks.

In other embodiments, the initial dose can be about 3 mg/kg or about 6 mg/kg,
and the initial dose and the first subsequent dose and additional subsequent doses can
be separated from each other in time by at least about four weeks. In other
embodiments, the initial dose can be about 200 mg or about 300 mg, and the initial dose
and the first subsequent dose and additional subsequent doses can be separated from
each other in time by at least about four weeks. In some embodiments, the PCSK9
antagonist antibody is administered subcutaneously. In some embodiments, the PCSK9
antagonist antibody is administered intravenously.

In some embodiments, the initial dose and the first subsequent dose and
additional subsequent doses can be separated from each other in time by about four
weeks. In some embodiments, the initial dose and the first subsequent dose and
additional subsequent doses can be separated from each other in time by about eight
weeks. Each of the plurality of subsequent doses can be about the same amount or less
than the initial dose.

In some embodiments, the disorder can be hypercholesterolemia, dyslipidemia,
atherosclerosis, cardiovascular disease, coronary heart disease, or acute coronary
syndrome (ACS). The human patient may have a fasting total cholesterol level of, for
example, about 600 mg/dL or greater prior to administration of the initial dose of PCSK9
antagonist antibody. The human patient may have a fasting LDL cholesterol level of, for
example, about 130 mg/dL or greater prior to administration of the initial dose of PCSK9
antagonist antibody. In some embodiments, the human patient may have a fasting LDL
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cholesterol level of about 145 mg/dL or greater prior to administration of the initial dose
of PCSK9 antagonist antibody.

In some embodiments, the patient is being treated with a statin. In some
embodiments, the patient is being treated with a daily dose of a statin. In some
embodiments, the human patient may have been administered an effective amount of a
statin prior to administration of the initial dose of PCSK9 antagonist antibody. In some
embodiments, the patient is on stable doses of a statin prior to administration of an initial
dose of PCSK9 antibody. The stable doses can be, for example, a daily dose or an
every-other-day dose. In some embodiments, the human patient is on a daily stable
dose of a statin for at least about two, three, four, five, or six weeks prior to
administration of the initial dose of PCSK9 antagonist antibody. In some embodiments,
the human patient on stable doses of a statin has a fasting LDL cholesterol level of, for
example, about 70 or 80 mg/dL or greater prior to administration of the initial dose of
PCSK9 antagonist antibody.

In some embodiments, the method further comprises administering an effective
amount of a statin.

In some embodiments, the initial dose of PCSK9 antagonist antibody can be
about 3 mg/kg or about 6 mg/kg, and the initial dose and the first subsequent dose and
additional subsequent doses can be separated from each other in time by about four
weeks or about one month. In some embodiments, the initial dose of PCSK9 antagonist
antibody can be about 200 mg or about 300 mg, and the initial dose and the first
subsequent dose and additional subsequent doses can be separated from each other in
time by about four weeks or about one month.

The statin can be, for example, atorvastatin, cerivastatin, fluvastatin, lovastatin,
mevastatin, pitavastatin, pravastatin, rosuvastatin, simvastatin, or a combination therapy
selected from the group consisting of simvastatin plus ezetimibe, lovastatin plus niacin,
atorvastin plus amlodipine, and simvastatin plus niacin. In some embodiments, the statin
dose can be, for example, 40 mg atorvastatin, 80 mg atorvastatin, 20 mg rosuvastatin,
40 mg rosuvastatin, 40 mg simvastatin, or 80 mg simvastatin.

In some embodiments, the method comprises administering to the patient an
initial dose of at least about 3 mg/kg or about 6 mg/kg of PCSK9 antagonist antibody
L1L3; and administering to the patient a plurality of subsequent doses of the antibody in
an amount that is about the same or less than the initial dose, wherein the initial dose
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and the first subsequent and additional subsequent doses are separated in time from
each other by at least about four weeks, wherein the patient is being treated with a
stable daily dose of a statin. In some embodiments, the stable daily dose of a statin can
be 40 mg atorvastatin, 80 mg atorvastatin, 20 mg rosuvastatin, 40 mg rosuvastatin, 40
mg simvastatin, or 80 mg simvastatin.

In some embodiments, the method comprises administering to the patient an
initial dose of at least about 200 mg or about 300 mg of PCSK9 antagonist antibody
L1L3; and administering to the patient a plurality of subsequent doses of the antibody in
an amount that is about the same or less than the initial dose, wherein the initial dose
and the first subsequent and additional subsequent doses are separated in time from
each other by at least about four weeks, wherein the patient is being treated with a
stable daily dose of a statin. In some embodiments, the method comprises administering
to the patient an initial dose of at least about 50 mg, about 100 mg, about 150 mg, or
about 175 mg of PCSK9 antagonist antibody L1L3; and administering to the patient a
plurality of subsequent doses of the antibody in an amount that is about the same or
less than the initial dose, wherein the initial dose and the first subsequent and additional
subsequent doses are separated in time from each other by at least about two weeks,
wherein the patient is being treated with a stable daily dose of a statin. In some
embodiments, the stable daily dose of a statin can be 40 mg atorvastatin, 80 mg
atorvastatin, 20 mg rosuvastatin, 40 mg rosuvastatin, 40 mg simvastatin, or 80 mg
simvastatin.

In some embodiments, the PCSK9 antagonist antibody is administered
subcutaneously or intravenously.

The invention also provides article of manufacture, comprising a container, a
composition within the container comprising a PCSK9 antagonist antibody, and a
package insert containing instructions to administer an initial dose of PCSK9 antagonist
antibody of at least about 0.25 mg/kg, 0.5 mg/kg, 1 mg/kg, 1.5 mg/kg, 2 mg/kg, 3 mg/kg,
4 mg/kg, 6 mg/kg, 8 mg/kg, 12 mg/kg, 50 mg, 100 mg, 150 mg, 200 mg, 250 mg, 300
mg, 350 mg or 400 mg, and at least one subsequent dose that is the same amount or
less than the initial dose. In some embodiments, the invention can be practiced using an
antibody comprising three CDRS from a heavy chain variable region having the amino
acid sequence shown in SEQ ID NO: 11 and three CDRS from a light chain variable
region having the amino acid sequence shown in SEQ ID NO: 12. In some
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embodiments, the invention can be practiced using the PCSK9 antagonist antibody
L1L3.

The administration of the initial dose and subsequent doses can be separated in
time by, for example, at least about one, at least about two, three, four, five, six, seven
or eight weeks. In some embodiments, instructions can be, for example, for
administration of an initial dose by intravenous injection and at least one subsequent
dose by intravenous or subcutaneous injection. In other embodiments, instructions can
be, for example, for administration of an initial dose by subcutaneous injection and at
least one subsequent dose by intravenous or subcutaneous injection.

In some embodiments, a plurality of subsequent doses can be administered. The
plurality of subsequent doses can be separated in time from each other by, for example,
at least two, three, four, five, six, seven or eight weeks.

In some embodiments, the package insert can further include instructions for
administration of the PCSK9 antagonist antibody to a patient being treated with a statin.
The statin can be, for example, atorvastatin, cerivastatin, fluvastatin, lovastatin,
mevastatin, pitavastatin, pravastatin, rosuvastatin, simvastatin, or a combination therapy
selected from the group consisting of simvastatin plus ezetimibe, lovastatin plus niacin,
atorvastin plus amlodipine, and simvastatin plus niacin.

In some embodiments, the article of manufacture can further comprise a label on
or associated with the container that indicates that the composition can be used for
treating a condition characterized by an elevated low-density lipoprotein cholesterol
level in the blood. The label can indicate that the composition can be used for the
treatment of, for example, hypercholesterolemia, atherogenic dyslipidemia,
atherosclerosis, cardiovascular disease, and/or acute coronary syndrome (ACS).

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts a graph showing absolute fasting LDL-C levels in mg/dL after L1L3
antibody administration.

FIG. 2 depicts a graph showing the percentage change from baseline of fasting
LDL-C levels after L1L3 antibody administration.

FIG. 3 depicts a graph showing the percentage change from baseline of fasting
total cholesterol levels after L1L3 antibody administration.
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FIG. 4 depicts a graph showing the percentage change from baseline of fasting
apolipoprotein B levels after L1L3 antibody administration.

FIG. 5 depicts a graph showing the percentage change from baseline of fasting
high density lipoprotein cholesterol levels after L1L3 antibody administration.

FIG. 6 depicts a graph showing the percentage change from baseline of fasting
triglyceride lipoprotein cholesterol levels after L1L3 antibody administration.

FIG. 7A depicts a graph showing absolute fasting LDL-C levels in mg/dL after
L1L3 antibody administration. FIG. 7B depicts a graph showing the percentage change
from baseline of fasting LDL-C levels in mg/dL after L1L3 antibody administration.

FIG. 8 depicts a graph showing the percentage change from baseline of fasting
LDL-C levels after L1L3 antibody administration, with or without statin present. X-axis
indicates the dose amount of L1L3 in mg/kg of the PCSK9 antagonist antibody.

FIGS. 9A-F depicts simulated time profiles for L1L3 (A-C) and LDL-C (E-F). (A)
and (D): L1L3 at 2 mg/kg of the PCSK9 antagonist antibody. (B) and (E): L1L3 at 6
mg/kg of the PCSK9 antagonist antibody. (C) and (F): Placebo. X-axis indicates time in
days.

FIG. 10 depicts simulated time profiles for LDL-C after dosing with the indicated
L1L3 dose amounts.

FIG. 11 depicts a schematic of the study design for L1L3 monotherapy.

FIG. 12 depicts a graph showing absolute fasting LDL-C levels in mg/dL after
L1L3 antibody administration.

FIG. 13 depicts a graph showing the percentage change from baseline of fasting
LDL-C levels after L1L3 antibody administration.

FIG. 14 depicts a table showing the mean percentage change from baseline of
fasting LDL-C levels after L1L3 antibody administration.

FIG. 15 depicts a graph showing the percent change from baseline of fasting
LDL-C levels after L1L3 antibody administration.

FIG. 16 depicts a graph showing the percent change from baseline of fasting
LDL-C levels after L1L3 antibody administration, excluding subjects with missed doses.

DETAILED DESCRIPTION

Provided herein are therapeutic regimens for treatment of disorders characterized
by marked elevations of LDL particles in the plasma. The subject therapeutic regimens
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involve administration of a PCSK9 antagonist antibody, alone or in combination with a
statin. The subject therapeutic regimens provide for prolonged reduction of LDL-
cholesterol levels in blood, and can be used in the prevention and/or treatment of
cholesterol and lipoprotein metabolism disorders, including familial
hypercholesterolemia, atherogenic dyslipidemia, atherosclerosis, acute coronary

syndrome (ACS), and, more generally, cardiovascular disease.

General Techniques

The practice of the present invention will employ, unless otherwise indicated,
conventional techniques of molecular biology (including recombinant techniques),
microbiology, cell biology, biochemistry and immunology, which are within the skill of the
art. Such techniques are explained fully in the literature, such as, Molecular Cloning: A
Laboratory Manual, second edition (Sambrook et al., 1989) Cold Spring Harbor Press;
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.I. 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. Doyle, J.B. Griffiths, and D.G. Newell, eds., 1993-1998) J.
Wiley and Sons; Methods in Enzymology (Academic Press, Inc.); 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); Current Protocols in
Molecular Biology (F.M. Ausubel et al., 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).

Definitions
An “antibody” is an immunoglobulin molecule capable of specific binding to a

target, such as a carbohydrate, polynucleotide, lipid, polypeptide, etc., through at least
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one antigen recognition site, located in the variable region of the immunoglobulin
molecule. As used herein, the term “antibody” encompasses not only intact polyclonal or
monoclonal antibodies, but also any antigen binding fragment (i.e., "antigen-binding
portion") or single chain thereof, fusion proteins comprising an antibody, and any other
modified configuration of the immunoglobulin molecule that comprises an antigen
recognition site including, for example without limitation, scFv, single domain antibodies
(e.g., shark and camelid antibodies), maxibodies, minibodies, intrabodies, diabodies,
triabodies, tetrabodies, v-NAR and bis-scFv (see, e.g., Hollinger and Hudson, 2005,
Nature Biotechnology 23(9): 1126-1136). An antibody includes an antibody of any class,
such as IgG, IgA, or IgM (or sub-class thereof), and the antibody need not be of any
particular class. Depending on the antibody amino acid sequence of the constant region
of its heavy chains, immunoglobulins can be assigned to different classes. There are
five major classes of immunoglobulins: IgA, IgD, IgE, IgG, and IgM, and several of
these may be further divided into subclasses (isotypes), e.g., IgG1, IgG2, IgG3, IgG4,
IgA1 and IgA2. The heavy-chain constant regions that correspond to the different
classes of immunoglobulins are called alpha, delta, epsilon, gamma, and mu,
respectively. The subunit structures and three-dimensional configurations of different
classes of immunoglobulins are well known.

The term "antigen binding portion" of an antibody, as used herein, refers to one
or more fragments of an intact antibody that retain the ability to specifically bind to a
given antigen (e.g., PCSK9). Antigen binding functions of an antibody can be performed
by fragments of an intact antibody. Examples of binding fragments encompassed within
the term "antigen binding portion" of an antibody include Fab; Fab’; F(ab’).; an Fd
fragment consisting of the VH and CH1 domains; an Fv fragment consisting of the VL
and VH domains of a single arm of an antibody; a single domain antibody (dAb)
fragment (Ward et al., 1989, Nature 341:544-546), and an isolated complementarity
determining region (CDR).

The term "monoclonal antibody" (Mab) refers to an antibody that is derived from a
single copy or clone, including e.g., any eukaryotic, prokaryotic, or phage clone, and not
the method by which it is produced. Preferably, a monoclonal antibody of the invention
exists in a homogeneous or substantially homogeneous population.

"Humanized" antibody refers to forms of non-human (e.g. murine) antibodies that

are chimeric immunoglobulins, immunoglobulin chains, or fragments thereof (such as Fv,
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Fab, Fab', F(ab'). or other antigen-binding subsequences of antibodies) that contain
minimal sequence derived from non-human immunoglobulin. Preferably, humanized
antibodies are human immunoglobulins (recipient antibody) in which residues from a
complementary determining region (CDR) of the recipient are replaced by residues from
a CDR of a non-human species (donor antibody) such as mouse, rat, or rabbit having
the desired specificity, affinity, and capacity.

As used herein, “human antibody” means an antibody having an amino acid
sequence corresponding to that of an antibody that can be produced by a human and/or
which has been made using any of the techniques for making human antibodies known
to those skilled in the art or disclosed herein. This definition of a human antibody
includes antibodies comprising at least one human heavy chain polypeptide or at least
one human light chain polypeptide. One such example is an antibody comprising murine
light chain and human heavy chain polypeptides. Human antibodies can be produced
using various techniques known in the art. In one embodiment, the human antibody is
selected from a phage library, where that phage library expresses human antibodies
(Vaughan et al., 1996, Nature Biotechnology, 14:309-314; Sheets et al., 1998, Proc.
Natl. Acad. Sci. (USA) 95:6157-6162; Hoogenboom and Winter, 1991, J. Mol. Biol.,
227:381; Marks et al., 1991, J. Mol. Biol., 222:581). Human antibodies can also be
made by immunization of animals into which human immunoglobulin loci have been
transgenically introduced in place of the endogenous loci, e.g., mice in which the
endogenous immunoglobulin genes have been partially or completely inactivated. This
approach is described in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126;
5,633,425; and 5,661,016. Alternatively, the human antibody may be prepared by
immortalizing human B lymphocytes that produce an antibody directed against a target
antigen (such B lymphocytes may be recovered from an individual or may have been
immunized in vitro). See, e.g., Cole et al. Monoclonal Antibodies and Cancer Therapy,
Alan R. Liss, p. 77, 1985; Boerner et al., 1991, J. Immunol., 147 (1):86-95; and U.S.
Patent No. 5,750,373.

A “variable region” of an antibody refers to the variable region of the antibody
light chain or the variable region of the antibody heavy chain, either alone or in
combination. As known in the art, the variable regions of the heavy and light chain each
consist of four framework regions (FRs) connected by three complementarity
determining regions (CDRs) also known as hypervariable regions, contribute to the
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formation of the antigen binding site of antibodies. If variants of a subject variable region
are desired, particularly with substitution in amino acid residues outside of a CDR region
(i.e., in the framework region), appropriate amino acid substitution, preferably,
conservative amino acid substitution, can be identified by comparing the subject variable
region to the variable regions of other antibodies which contain CDR1 and CDR2
sequences in the same canonincal class as the subject variable region (Chothia and
Lesk, J Mol Biol 196(4): 901-917, 1987). When choosing FR to flank subject CDRs, e.g.,
when humanizing or optimizing an antibody, FRs from antibodies which contain CDR1
and CDR2 sequences in the same canonical class are preferred.

A “CDR” of a variable domain are amino acid residues within the variable region
that are identified in accordance with the definitions of the Kabat, Chothia, the
acccumulation of both Kabat and Chothia, AbM, contact, and/or conformational
definitions or any method of CDR determination well known in the art. Antibody CDRs
may be identified as the hypervariable regions originally defined by Kabat et al. See,
e.g., Kabat et al., 1992, Sequences of Proteins of Immunological Interest, 5th ed., Public
Health Service, NIH, Washington D.C. The positions of the CDRs may also be identified
as the structural loop structures originally described by Chothia and others. See, e.g.,
Chothia et al., 1989, Nature 342:877-883. Other approaches to CDR identification
include the “AbM definition,” which is a compromise between Kabat and Chothia and is
derived using Oxford Molecular's AbM antibody modeling software (now Accelrys®), or
the “contact definition” of CDRs based on observed antigen contacts, set forth in
MacCallum et al., 1996, J. Mol. Biol., 262:732-745. In another approach, referred to
herein as the “conformational definition” of CDRs, the positions of the CDRs may be
identified as the residues that make enthalpic contributions to antigen binding. See, e.g.,
Makabe et al., 2008, Journal of Biological Chemistry, 283:1156-1166. Still other CDR
boundary definitions may not strictly follow one of the above approaches, but will
nonetheless overlap with at least a portion of the Kabat CDRs, although they may be
shortened or lengthened in light of prediction or experimental findings that particular
residues or groups of residues or even entire CDRs do not significantly impact antigen
binding. As used herein, a CDR may refer to CDRs defined by any approach known in
the art, including combinations of approaches. The methods used herein may utilize
CDRs defined according to any of these approaches. For any given embodiment



10

15

20

25

30

WO 2013/008185 PCT/IB2012/053534
-13 -

containing more than one CDR, the CDRs may be defined in accordance with any of
Kabat, Chothia, extended, AbM, contact, and/or conformational definitions.

As known in the art a “constant region” of an antibody refers to the constant
region of the antibody light chain or the constant region of the antibody heavy chain,
either alone or in combination.

As used herein, the term “PCSK9” refers to any form of PCSK9 and variants
thereof that retain at least part of the activity of PCSK9. Unless indicated differently,
such as by specific reference to human PCSK9, PCSKS9 includes all mammalian species
of native sequence PCSK9, e.g., human, canine, feline, equine, and bovine. One
exemplary human PCSK9 is found as Uniprot Accession Number Q8NBP7 (SEQ ID NO:
1).

As used herein, a “PCSK9 antagonist antibody” refers to an anti-PCSK9 antibody
that is able to inhibit PCSK9 biological activity and/or downstream pathway(s) mediated
by PCSK9 signaling, including PCSK9-mediated down-regulation of the LDLR, and
PCSK9-mediated decrease in LDL blood clearance. A PCSK9 antagonist antibody
encompasses antibodies that block, antagonize, suppress or reduce (to any degree
including significantly) PCSK9 biological activity, including downstream pathways
mediated by PCSKS9 signaling, such as LDLR interaction and/or elicitation of a cellular
response to PCSKS9. For purpose of the present invention, it will be explicitly understood
that the term “PCSK9 antagonist antibody” encompasses all the previously identified
terms, titles, and functional states and characteristics whereby the PCSK9 itself, a
PCSK9 biological activity (including but not limited to its ability to mediate any aspect of
interaction with the LDLR, down regulation of LDLR, and decreased blood LDL
clearance), or the consequences of the biological activity, are substantially nullified,
decreased, or neutralized in any meaningful degree. In some embodiments, a PCSK9
antagonist antibody binds PCSK9 and prevents interaction with the LDLR. Examples of
PCSK9 antagonist antibodies are provided in, e.g., U.S. Patent Application Publication
No. 20100068199, which is herein incorporated by reference in its entirety.

As used herein a “full antagonist” is an antagonist which, at an effective
concentration, essentially completely blocks a measurable effect of PCSK9. By a partial
antagonist is meant an antagonist that is capable of partially blocking a measurable
effect, but that, even at a highest concentration is not a full antagonist. By essentially

completely is meant at least about 80%, preferably, at least about 90%, more preferably,
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at least about 95%, and most preferably, at least about 98% or 99% of the measurable
effect is blocked. The relevant “measurable effects” are described herein and include
down regulation of LDLR by a PCSK9 antagonist as assayed in Huh7 cells in vitro, in
vivo decrease in blood (or plasma) levels of total cholesterol, and in vivo decrease in
LDL levels in blood (or plasma).

As used herein, the term “clinically meaningful” means at least a 15% reduction in
blood LDL-cholesterol levels in humans or at least a 15% reduction in total blood
cholesterol in mice. It is clear that measurements in plasma or serum can serve as
surrogates for measurement of levels in blood.

As used herein, the term “dosing regimen" refers to the total course of treatment
administered to a patient, e.g., treatment with a PCSK9 antagonist antibody.

As used herein, the term "continuous" in the context of the time in which the
mean level of LDL cholesterol in blood is within a specific range of levels, means that
the time the mean level is in that specific range is not interrupted by any time in which
that mean level is not within that specific range of levels.

As used herein, the term "not continuous"” in the context of the time in which the
mean level of LDL cholesterol in blood is within a specific range of levels, means that
the time the mean level is in that specific range is interrupted by some amount of time
(e.g., 15 minutes, 20 minutes, 30 minutes, 45 minutes, 1 hour, 2 hours, 3 hours, 4,
hours, 5 hours, 6 hours, 8 hours, 10 hours, 12 hours, 14 hours, 16 hours 18 hours, 20
hours, 24 hours 28 hours, 32 hours, 36 hours, 40 hours, 44 hours, 48 hours, 60 hours,
72 hours, 84 hours, 90 hours, or any range of time of having upper and lower limits of
any of above the specifically stated times), in which that mean level is not within that
specific range of levels.

The terms “polypeptide”, “oligopeptide”, “peptide” and “protein” are used
interchangeably herein to refer to chains of amino acids of any length, preferably,
relatively short (e.g., 10-100 amino acids). The chain may be linear or branched, it may
comprise modified amino acids, and/or may be interrupted by non-amino acids. The
terms also encompass an amino acid chain that has been modified naturally or by
intervention; for example, disulfide bond formation, glycosylation, lipidation, acetylation,
phosphorylation, or any other manipulation or modification, such as conjugation with a
labeling component. Also included within the definition are, for example, polypeptides

containing one or more analogs of an amino acid (including, for example, unnatural
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amino acids, etc.), as well as other modifications known in the art. It is understood that
the polypeptides can occur as single chains or associated chains.

As known in the art, “polynucleotide,” or “nucleic acid,” as used interchangeably
herein, refer to chains of nucleotides of any length, and include DNA and RNA. The
nucleotides can be deoxyribonucleotides, ribonucleotides, modified nucleotides or bases,
and/or their analogs, or any substrate that can be incorporated into a chain by DNA or
RNA polymerase. A polynucleotide may comprise modified nucleotides, such as
methylated nucleotides and their analogs. If present, modification to the nucleotide
structure may be imparted before or after assembly of the chain. The sequence of
nucleotides may be interrupted by non-nucleotide components. A polynucleotide may be
further modified after polymerization, such as by conjugation with a labeling component.
Other types of modifications include, for example, “caps”, substitution of one or more of
the naturally occurring nucleotides with an analog, internucleotide modifications such as,
for example, those with uncharged linkages (e.g., methyl phosphonates,
phosphotriesters, phosphoamidates, carbamates, etc.) and with charged linkages (e.g.,
phosphorothioates, phosphorodithioates, etc.), those containing pendant moieties, such
as, for example, proteins (e.g., nucleases, toxins, antibodies, signal peptides, poly-L-
lysine, etc.), those with intercalators (e.g., acridine, psoralen, etc.), those containing
chelators (e.g., metals, radioactive metals, boron, oxidative metals, etc.), those
containing alkylators, those with modified linkages (e.g., alpha anomeric nucleic acids,
etc.), as well as unmodified forms of the polynucleotide(s). Further, any of the hydroxyl
groups ordinarily present in the sugars may be replaced, for example, by phosphonate
groups, phosphate groups, protected by standard protecting groups, or activated to
prepare additional linkages to additional nucleotides, or may be conjugated to solid
supports. The 5 and 3’ terminal OH can be phosphorylated or substituted with amines
or organic capping group moieties of from 1 to 20 carbon atoms. Other hydroxyls may
also be derivatized to standard protecting groups. Polynucleotides can also contain
analogous forms of ribose or deoxyribose sugars that are generally known in the art,
including, for example, 2'-O-methyl-, 2’-O-allyl, 2’-fluoro- or 2’-azido-ribose, carbocyclic
sugar analogs, alpha- or beta-anomeric sugars, epimeric sugars such as arabinose,
xyloses or lyxoses, pyranose sugars, furanose sugars, sedoheptuloses, acyclic analogs
and abasic nucleoside analogs such as methyl riboside. One or more phosphodiester
linkages may be replaced by alternative linking groups. These alternative linking groups
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include, but are not limited to, embodiments wherein phosphate is replaced by
P(O)S(“thioate”), P(S)S (“dithioate”), (O)NR: (“amidate”), P(O)R, P(O)OR’, CO or CH;
(*formacetal”), in which each R or R’ is independently H or substituted or unsubstituted
alkyl (1-20 C) optionally containing an ether (-O-) linkage, aryl, alkenyl, cycloalkyl,
cycloalkenyl or araldyl. Not all linkages in a polynucleotide need be identical. The
preceding description applies to all polynucleotides referred to herein, including RNA
and DNA.

As used herein, an antibody “interacts with” PCSK9 when the equilibrium
dissociation constant is equal to or less than 20 nM, preferably less than about 6 nM,
more preferably less than about 1 nM, most preferably less than about 0.2 nM, as
measured by the methods disclosed in Example 2 of U.S. Patent Application Publication
No. 20100068199.

An antibody that “preferentially binds” or “specifically binds” (used
interchangeably herein) to an epitope is a term well understood in the art, and methods
to determine such specific or preferential binding are also well known in the art. A
molecule is said to exhibit “specific binding” or “preferential binding” if it reacts or
associates more frequently, more rapidly, with greater duration and/or with greater
affinity with a particular cell or substance than it does with alternative cells or
substances. An antibody “specifically binds” or “preferentially binds” to a target if it binds
with greater affinity, avidity, more readily, and/or with greater duration than it binds to
other substances. For example, an antibody that specifically or preferentially binds to a
PCSKO epitope is an antibody that binds this epitope with greater affinity, avidity, more
readily, and/or with greater duration than it binds to other PCSK9 epitopes or non-
PCSK9 epitopes. It is also understood by reading this definition that, for example, an
antibody (or moiety or epitope) that specifically or preferentially binds to a first target
may or may not specifically or preferentially bind to a second target. As such, “specific
binding” or “preferential binding” does not necessarily require (although it can include)
exclusive binding. Generally, but not necessarily, reference to binding means
preferential binding.

As used herein, “substantially pure” refers to material which is at least 50% pure
(i.e., free from contaminants), more preferably, at least 90% pure, more preferably, at
least 95% pure, yet more preferably, at least 98% pure, and most preferably, at least
99% pure.
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A “host cell” includes an individual cell or cell culture that can be or has been a
recipient for vector(s) for incorporation of polynucleotide inserts. Host cells include
progeny of a single host cell, and the progeny may not necessarily be completely
identical (in morphology or in genomic DNA complement) to the original parent cell due
to natural, accidental, or deliberate mutation. A host cell includes cells transfected in
vivo with a polynucleotide(s) of this invention.

As known in the art, the term "Fc region” is used to define a C-terminal region of
an immunoglobulin heavy chain. The "Fc region" may be a native sequence Fc region or
a variant Fc region. Although the boundaries of the Fc region of an immunoglobulin
heavy chain might vary, the human IgG heavy chain Fc region is usually defined to
stretch from an amino acid residue at position Cys226, or from Pro230, to the carboxyl-
terminus thereof. The numbering of the residues in the Fc region is that of the EU index
as in Kabat. Kabat et al., Sequences of Proteins of Immunological Interest, 5th Ed.
Public Health Service, National Institutes of Health, Bethesda, Md., 1991. The Fc region
of an immunoglobulin generally comprises two constant domains, CH2 and CH3.

As used in the art, "Fc receptor" and “FcR” describe a receptor that binds to the
Fc region of an antibody. The preferred FcR is a native sequence human FcR. Moreover,
a preferred FcR is one which binds an IgG antibody (a gamma receptor) and includes
receptors of the FcyRI, FcyRIl, and FcyRIll subclasses, including allelic variants and
alternatively spliced forms of these receptors. FcyRII receptors include FcyRIIA (an
"activating receptor") and FcyRIIB (an "inhibiting receptor"), which have similar amino
acid sequences that differ primarily in the cytoplasmic domains thereof. FCRs are
reviewed in Ravetch and Kinet, 1991, Ann. Rev. Immunol., 9:457-92; Capel et al., 1994,
Immunomethods, 4:25-34; and de Haas et al., 1995, J. Lab. Clin. Med., 126:330-41.
“FcR” also includes the neonatal receptor, FCRn, which is responsible for the transfer of
maternal 1gGs to the fetus (Guyer et al., 1976 J. Immunol., 117:587; and Kim et al.,
1994, J. Immunol., 24:249).

The term “compete”, as used herein with regard to an antibody, means that a first
antibody, or an antigen-binding portion thereof, binds to an epitope in a manner
sufficiently similar to the binding of a second antibody, or an antigen-binding portion
thereof, such that the result of binding of the first antibody with its cognate epitope is
detectably decreased in the presence of the second antibody compared to the binding of
the first antibody in the absence of the second antibody. The alternative, where the
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binding of the second antibody to its epitope is also detectably decreased in the
presence of the first antibody, can, but need not be the case. That is, a first antibody can
inhibit the binding of a second antibody to its epitope without that second antibody
inhibiting the binding of the first antibody to its respective epitope. However, where each
antibody detectably inhibits the binding of the other antibody with its cognate epitope or
ligand, whether to the same, greater, or lesser extent, the antibodies are said to “cross-
compete” with each other for binding of their respective epitope(s). Both competing and
cross-competing antibodies are encompassed by the present invention. Regardless of
the mechanism by which such competition or cross-competition occurs (e.g., steric
hindrance, conformational change, or binding to a common epitope, or portion thereof),
the skilled artisan would appreciate, based upon the teachings provided herein, that
such competing and/or cross-competing antibodies are encompassed and can be useful
for the methods disclosed herein.

By an antibody with an epitope that “overlaps” with another (second) epitope or
with a surface on PCSKS9 that interacts with the EGF-like domain of the LDLR is meant
the sharing of space in terms of the PCSK9 residues that are interacted with. To
calculate the percent of overlap, for example, the percent overlap of the claimed
antibody’'s PCSK9 epitope with the surface of PCSK9 which interacts with the EGF-like
domain of the LDLR, the surface area of PCSK9 buried when in complex with the LDLR
is calculated on a per-residue basis. The buried area is also calculated for these
residues in the PCSK9:antibody complex. To prevent more than 100% possible overlap,
surface area for residues that have higher buried surface area in the PCSK9:antibody
complex than in LDLR:PCSK9 complex is set to values from the LDLR:PCSK9 complex
(100%). Percent surface overlap is calculated by summing over all of the LDLR:PCSK9
interacting residues and is weighted by the interaction area.

A “functional Fc region” possesses at least one effector function of a native
sequence Fc region. Exemplary “effector functions” include C1q binding; complement
dependent cytotoxicity; Fc receptor binding; antibody-dependent cell-mediated
cytotoxicity; phagocytosis; down-regulation of cell surface receptors (e.g., B cell
receptor), etc. Such effector functions generally require the Fc region to be combined
with a binding domain (e.g., an antibody variable domain) and can be assessed using

various assays known in the art for evaluating such antibody effector functions.
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A “native sequence Fc region” comprises an amino acid sequence identical to the
amino acid sequence of an Fc region found in nature. A “variant Fc region” comprises
an amino acid sequence which differs from that of a native sequence Fc region by virtue
of at least one amino acid modification, yet retains at least one effector function of the
native sequence Fc region. Preferably, the variant Fc region has at least one amino acid
substitution compared to a native sequence Fc region or to the Fc region of a parent
polypeptide, e.g., from about one to about ten amino acid substitutions, and preferably,
from about one to about five amino acid substitutions in a native sequence Fc region or
in the Fc region of the parent polypeptide. The variant Fc region herein will preferably
possess at least about 80% sequence identity with a native sequence Fc region and/or
with an Fc region of a parent polypeptide, and most preferably, at least about 90%
sequence identity therewith, more preferably, at least about 95%, at least about 96%, at
least about 97%, at least about 98%, at least about 99% sequence identity therewith.

As used herein, the terms “atorvastatin”, “cerivastatin”, “fluvastatin”, “lovastatin”,
‘mevastatin®, “pitavastatin®, “pravastatin®, “rosuvastatin” and “simvastatin” include
atorvastatin, cerivastatin, fluvastatin, lovastatin, mevastatin, pitavastatin, pravastatin,
rosuvastatin, simvastatin, respectively, and any pharmaceutically acceptable salts, or
stereoisomers, thereof. As used herein, the term “pharmaceutically acceptable salt”
includes salts that are physiologically tolerated by a patient. Such salts are typically
prepared from inorganic acids or bases and/or organic acids or bases. Examples of
these acids and bases are well known to those of ordinary skill in the art.

As used herein, “treatment” is an approach for obtaining beneficial or desired
clinical results. For purposes of this invention, beneficial or desired clinical results
include, but are not limited to, one or more of the following: enhancement of LDL
clearance and reducing incidence or amelioration of aberrant cholesterol and/or
lipoprotein levels resulting from metabolic and/or eating disorders, or including familial
hypercholesterolemia, atherogenic dyslipidemia, atherosclerosis, ACS, and, more
generally, cardiovascular disease (CVD).

‘Reducing incidence” means any of reducing severity (which can include
reducing need for and/or amount of (e.g., exposure to) other drugs and/or therapies
generally used for this condition. As is understood by those skilled in the art, individuals
may vary in terms of their response to treatment, and, as such, for example, a “method
of reducing incidence” reflects administering the PCSK9 antagonist antibody based on a
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reasonable expectation that such administration may likely cause such a reduction in
incidence in that particular individual.

“‘Ameliorating” means a lessening or improvement of one or more symptoms as
compared to not administering a PCSK9 antagonist antibody. “Ameliorating” also
includes shortening or reduction in duration of a symptom.

As used herein, an “effective dosage” or “effective amount” of drug, compound, or
pharmaceutical composition is an amount sufficient to effect any one or more beneficial
or desired results. For prophylactic use, beneficial or desired results include eliminating
or reducing the risk, lessening the severity, or delaying the outset of the disease,
including biochemical, histological and/or behavioral symptoms of the disease, its
complications and intermediate pathological phenotypes presenting during development
of the disease. For therapeutic use, beneficial or desired results include clinical results
such as reducing hypercholesterolemia or one or more symptoms of dyslipidemia,
atherosclerosis, cardiovascular disease, or coronary heart disease, decreasing the dose
of other medications required to treat the disease, enhancing the effect of another
medication, and/or delaying the progression of the disease of patients. An effective
dosage can be administered in one or more administrations. For purposes of this
invention, an effective dosage of drug, compound, or pharmaceutical composition is an
amount sufficient to accomplish prophylactic or therapeutic treatment either directly or
indirectly. As is understood in the clinical context, an effective dosage of a drug,
compound, or pharmaceutical composition may or may not be achieved in conjunction
with another drug, compound, or pharmaceutical composition. Thus, an “effective
dosage” may be considered in the context of administering one or more therapeutic
agents, and a single agent may be considered to be given in an effective amount if, in
conjunction with one or more other agents, a desirable result may be or is achieved.

An “individual” or a "subject" is a mammal, more preferably, a human. Mammals
also include, but are not limited to, farm animals, sport animals, pets, primates, horses,
dogs, cats, mice and rats.

As used herein, "vector" means a construct, which is capable of delivering, and,
preferably, expressing, one or more gene(s) or sequence(s) of interest in a host cell.
Examples of vectors include, but are not limited to, viral vectors, naked DNA or RNA
expression vectors, plasmid, cosmid or phage vectors, DNA or RNA expression vectors
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associated with cationic condensing agents, DNA or RNA expression vectors
encapsulated in liposomes, and certain eukaryotic cells, such as producer cells.

As used herein, "expression control sequence" means a nucleic acid sequence
that directs transcription of a nucleic acid. An expression control sequence can be a
promoter, such as a constitutive or an inducible promoter, or an enhancer. The
expression control sequence is operably linked to the nucleic acid sequence to be
transcribed.

As used herein, "pharmaceutically acceptable carrier" or "pharmaceutical
acceptable excipient" includes any material which, when combined with an active
ingredient, allows the ingredient to retain biological activity and is non-reactive with the
subject's immune system. Examples include, but are not limited to, any of the standard
pharmaceutical carriers such as a phosphate buffered saline solution, water, emulsions
such as oil/water emulsion, and various types of wetting agents. Preferred diluents for
aerosol or parenteral administration are phosphate buffered saline (PBS) or normal
(0.9%) saline. Compositions comprising such carriers are formulated by well known
conventional methods (see, for example, Remington's Pharmaceutical Sciences, 18th
edition, A. Gennaro, ed., Mack Publishing Co., Easton, PA, 1990; and Remington, The
Science and Practice of Pharmacy, 20th Ed., Mack Publishing, 2000).

The term "kon", @s used herein, refers to the rate constant for association of an
antibody to an antigen. Specifically, the rate constants (kon and ko) and equilibrium
dissociation constants are measured using Fab antibody fragments (i.e., univalent) and
PCSKaO.

The term "ko "', as used herein, refers to the rate constant for dissociation of an
antibody from the antibody/antigen complex.

The term "Kp", as used herein, refers to the equilibrium dissociation constant of
an antibody-antigen interaction.

Reference to “about” a value or parameter herein includes (and describes)
embodiments that are directed to that value or parameter per se. For example,
description referring to “about X” includes description of “X.” Numeric ranges are
inclusive of the numbers defining the range.

It is understood that wherever embodiments are described herein with the
language “comprising,” otherwise analogous embodiments described in terms of
“consisting of” and/or “consisting essentially of” are also provided.
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Where aspects or embodiments of the invention are described in terms of a
Markush group or other grouping of alternatives, the present invention encompasses not
only the entire group listed as a whole, but each member of the group individually and
all possible subgroups of the main group, but also the main group absent one or more of
the group members. The present invention also envisages the explicit exclusion of one
or more of any of the group members in the claimed invention.

Unless otherwise defined, all 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. Exemplary methods and materials are described herein, although
methods and materials similar or equivalent to those described herein can also be used
in the practice or testing of the present invention. All publications and other references
mentioned herein are incorporated by reference in their entirety. In case of conflict, the
present specification, including definitions, will control. Although a number of documents
are cited herein, this citation does not constitute an admission that any of these
documents forms part of the common general knowledge in the art. Throughout this
specification and claims, the word "comprise," or variations such as "comprises" or
"comprising" will be understood to imply the inclusion of a stated integer or group of
integers but not the exclusion of any other integer or group of integers. Unless otherwise
required by context, singular terms shall include pluralities and plural terms shall include
the singular. The materials, methods, and examples are illustrative only and not
intended to be limiting.

Published information related to anti-PCSK9 antibodies includes the following
published applications: PCT/IB2009/053990, published March 18, 2010 as
WO 2010/029513, and U.S. Patent Application No. 12/558312, published March 18,
2010 as US 2010/0068199, each of which is herein incorporated by reference in its
entirety.

Treatment with anti-PCSK9 antibodies
Provided herein are therapeutic regimens for treatment of disorders characterized

by marked elevations of LDL particles in the plasma. The subject therapeutic regimens
involve administration of a PCSK9 antagonist antibody. In some embodiments, the
subject therapeutic regimens involve administration of a PCSK9 antagonist antibody to a
patient who has been receiving stable doses of a statin. The therapeutic regimens
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disclosed herein provide an effective amount of a PCSK9 antagonist antibody that
antagonizes circulating PCSK9 for use in treating or preventing hypercholesterolemia,
and/or at least one symptom of dyslipidemia, atherosclerosis, cardiovascular disease,
acute coronary syndrome (ACS), or coronary heart disease, in an individual.

Advantageously, the therapeutic regimens disclosed herein result in substantial
and durable LDL-C lowering. Preferably, blood cholesterol and/or blood LDL is at least
about 10% or 15% lower than before administration. More preferably, blood cholesterol
and/or blood LDL is at least about 20, 30, 40, 50, 60, 70 or 80% lower than before
administration of the antibody.

Dosing regimens

In some embodiments, a dosing regimen comprises administering an initial dose
of about 2 mg/kg of the PCSK9 antibody, followed by a maintenance dose of about 2
mg/kg every 4 weeks. In other embodiments, a dosing regimen comprises administering
an initial dose of about 4 mg/kg of the PCSK9 antibody, followed by a maintenance dose
of about 4 mg/kg every 4 weeks. In other embodiments, a dosing regimen comprises
administering an initial dose of about 4 mg/kg of the PCSK9 antibody, followed by a
maintenance dose of about 4 mg/kg every 8 weeks. In other embodiments, a dosing
regimen comprises administering an initial dose of about 8 mg/kg of the PCSK9
antibody, followed by a maintenance dose of about 8 mg/kg every 8 weeks. In other
embodiments, a dosing regimen comprises administering an initial dose of about 12
mg/kg of the PCSK9 antibody, followed by a maintenance dose of about 12 mg/kg every
8 weeks.

In other embodiments, a dosing regimen comprises administering a weekly dose
of about 0.25 mg/kg of the PCSK9 antibody. In other embodiments, a dosing regimen
comprises administering a weekly dose of about 0.5 mg/kg of the PCSK9 antibody. In
other embodiments, a dosing regimen comprises administering a weekly dose of about
1 mg/kg of the PCSK9 antibody. In other embodiments, a dosing regimen comprises
administering a weekly dose of about 1.5 mg/kg of the PCSK9 antibody.

However, other dosage regimens may be useful, depending on the pattern of
pharmacokinetic decay that the practitioner wishes to achieve. The progress of this
therapy is easily monitored by conventional techniques and assays. In preferred
embodiments, the initial dose and the first subsequent and additional subsequent doses
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are separated in time from each other by at least four weeks. The dosing regimen
(including the PCSK9 antagonist(s) used) can vary over time.

Generally, for administration of PCSK9 antibodies, an initial candidate dosage
can be about 0.3 mg/kg to about 18 mg/kg of the PCSK9 antagonist antibody. For the
purpose of the present invention, a typical dosage might range from about any of about
3 ug/kg to 30 ug/kg to 300 ug/kg to 3 mg/kg, to 30 mg/kg, to 100 mg/kg or more,
depending on the factors mentioned above. For example, dosage of about 0.3 mg/kg,
about 0.5 mg/kg, about 1 mg/kg, about 1.5 mg/kg, about 2 mg/kg, about 2.5 mg/kg,
about 3 mg/kg, about 3.5 mg/kg, about 4 mg/kg, about 4.5 mg/kg, about 5 mg/kg, about
5.5 mg/kg, about 6 mg/kg, about 6.5 mg/kg, about 7 mg/kg, about 7.5 mg/kg, about 8
mg/kg, about 8.5 mg/kg, about 9 mg/kg, about 9.5 mg/kg, about 10 mg/kg, about 10.5
mg/kg, about 11 mg/kg, about 11.5 mg/kg, about 12 mg/kg, about 12.5 mg/kg, about 13
mg/kg, about 13.5 mg/kg, about 14 mg/kg, about 14.5 mg/kg, about 15 mg/kg, about
15.5 mg/kg, about 16 mg/kg, about 16.5 mg/kg, about 17 mg/kg, about 17.5 mg/kg,
about 18 mg/kg, about 18.5 mg/kg, about 19 mg/kg, about 19.5 mg/kg, about 20 mg/kg,
about 20.5 mg/kg, about 21 mg/kg, about 21.5 mg/kg, about 22 mg/kg, about 22.5
mg/kg, about 23 mg/kg, about 23.5 mg/kg, about 24 mg/kg, about 24.5 mg/kg, and
about 25 mg/kg may be used. For repeated administrations over several days or longer,
depending on the condition, the treatment is sustained until a desired suppression of
symptoms occurs or until sufficient therapeutic levels are achieved, for example, to
reduce blood LDL levels.

An exemplary dosing regimen comprises administering an initial dose of about
0.25 mg/kg, about 0.5 mg/kg, about 1 mg/kg, about 1.5 mg/kg, about 2 mg/kg, about 2.5
mg/kg, about 3 mg/kg, about 4 mg/kg, about 5 mg/kg, about 6 mg/kg, about 7 mg/kg,
about 8 mg/kg, about 9 mg/kg, about 10 mg/kg, about 11 mg/kg, about 12 mg/kg, about
13 mg/kg, about 14 mg/kg, about 15 mg/kg, about 16 mg/kg, about 17 mg/kg, or about
18 mg/kg, followed by a maintenance dose of about 0.25 mg/kg, about 0.5 mg/kg, about
1 mg/kg, about 1.5 mg/kg, about 2 mg/kg, about 2.5 mg/kg, about 3 mg/kg, about 4
mg/kg, about 5 mg/kg, about 6 mg/kg, about 7 mg/kg, about 8 mg/kg, about 9 mg/kg,
about 10 mg/kg, about 11 mg/kg, about 12 mg/kg, about 13 mg/kg, about 14 mg/kg,
about 15 mg/kg, about 16 mg/kg, about 17 mg/kg, or about 18 mg/kg of the PCSK9
antibody. In some embodiments, the maintenance dose is administered weekly. In some

embodiments, the maintenance dose is administered every other week. In some
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embodiments, the maintenance dose is administered about every three weeks. In some
embodiments, the maintenance dose is administered about every four weeks. In some
embodiments, the maintenance dose is administered about every five weeks. In some
embodiments, the maintenance dose is administered about every six weeks. In some
embodiments, the maintenance dose is administered about every seven weeks. In some
embodiments, the maintenance dose is administered about every eight weeks. In
preferred embodiments, the initial dose and the first subsequent and additional
subsequent doses are separated in time from each other by at least about four weeks.
In some embodiments, the maintenance dose is administered monthly.

In other embodiments, a fixed dose may be used. For example, a PCSK9
antagonist antibody dose of about 0.25 mg, about 0.3 mg, about 0.5 mg, about 1 mg,
about 1.5 mg, about 2 mg, about 2.5 mg, about 3 mg, about 4 mg, about 5 mg, about 6
mg, about 7 mg, about 8 mg, about 9 mg, about 10 mg, about 11 mg, about 12 mg,
about 13 mg, about 14 mg, about 15 mg, about 16 mg, about 17 mg, about 18 mg,
about 19 mg, about 20 mg, about 21 mg, about 22 mg, about 23 mg, about 24 mg,
about 25 mg, about 26 mg, about 27 mg, about 28 mg, about 29 mg, about 30 mg,
about 31 mg, about 32 mg, about 33 mg, about 34 mg, about 35 mg, about 36 mg,
about 37 mg, about 38 mg, about 39 mg, about 40 mg, about 41 mg, about 42 mg,
about 43 mg, about 44 mg, about 45 mg, about 46 mg, about 47 mg, about 48 mg,
about 49 mg, about 50 mg, about 51 mg, about 52 mg, about 53 mg, about 54 mg,
about 55 mg, about 56 mg, about 57 mg, about 58 mg, about 59 mg, about 60 mg,
about 61 mg, about 62 mg, about 63 mg, about 64 mg, about 65 mg, about 66 mg,
about 67 mg, about 68 mg, about 69 mg, about 70 mg, about 71 mg, about 72 mg,
about 73 mg, about 74 mg, about 75 mg, about 76 mg, about 77 mg, about 78 mg,
about 79 mg, about 80 mg, about 81 mg, about 82 mg, about 83 mg, about 84 mg,
about 85 mg, about 86 mg, about 87 mg, about 88 mg, about 89 mg, about 90 mg,
about 91 mg, about 92 mg, about 93 mg, about 94 mg, about 95 mg, about 96 mg,
about 99 mg, about 98 mg, about 99 mg, about 100 mg, about 101 mg, about 102 mg,
about 103 mg, about 104 mg, about 105 mg, about 106 mg, about 107 mg, about 108
mg, about 109 mg, about 110 mg, about 111 mg, about 112 mg, about 113 mg, about
114 mg, about 115 mg, about 116 mg, about 117 mg, about 118 mg, about 119 mg,
about 120 mg, about 121 mg, about 122 mg, about 123 mg, about 124 mg, about 125
mg, about 126 mg, about 127 mg, about 128 mg, about 129 mg, about 130 mg, about
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131 mg, about 132 mg, about 133 mg, about 134 mg, about 135 mg, about 136 mg,
about 137 mg, about 138 mg, about 139 mg, about 140 mg, about 141 mg, about 142
mg, about 143 mg, about 144 mg, about 145 mg, about 146 mg, about 147 mg, about
148 mg, about 149 mg, about 150 mg, about 151 mg, about 152 mg, about 153 mg,
about 154 mg, about 155 mg, about 156 mg, about 157 mg, about 158 mg, about 159
mg, about 160 mg, about 161 mg, about 162 mg, about 163 mg, about 164 mg, about
165 mg, about 166 mg, about 167 mg, about 168 mg, about 169 mg, about 170 mg,
about 171 mg, about 172 mg, about 173 mg, about 174 mg, about 175 mg, about 176
mg, about 177 mg, about 178 mg, about 179 mg, about 180 mg, about 181 mg, about
182 mg, about 183 mg, about 184 mg, about 185 mg, about 186 mg, about 187 mg,
about 188 mg, about 189 mg, about 190 mg, about 191 mg, about 192 mg, about 193
mg, about 194 mg, about 195 mg, about 196 mg, about 199 mg, about 198 mg, about
199 mg, about 200 mg, about 250, about 300, about 350, about 400, about 450, or
about 500 mg may be used. In some embodiments, the fixed doses is administered
subcutaneously or intravenously.

PCSK9 antagonist antibodies can be administered according to one or more
dosing regimens disclosed herein to an individual on stable doses of a statin. The stable
doses can be, for example without limitation, a daily dose or an every-other-day dose of
a statin. A variety of statins known to those of skill in the art, and include, for example
without limitation, atorvastatin, simvastatin, lovastatin, pravastatin, rosuvastatin,
fluvastatin, cerivastatin, mevastatin, pitavastatin, and statin combination therapies. Non-
limiting examples of statin combination therapies include atorvastatin plus amlodipine
(CADUET™), simvastatin plus ezetimibe (VYTORIN™), lovastatin plus niacin
(ADVICOR™), and simvastatin plus niacin (SIMCOR™).

In some embodiments, an individual has been on stable doses of a statin for at
least one, two, three, four, five or six weeks prior to administration of an initial dose of
PCSK9 antagonist antibody. Preferably, the individual on stable doses of a statin has a
fasting LDL-C greater than or equal to about 70 mg/dL prior to administration of an initial
dose of PCSK9 antagonist antibody. In some embodiments, the individual on stable
doses of a statin has a fasting LDL-C greater than or equal to about 80, 90, 100, 110,
120, 130, 140, 150, 160, 170, 180, 190 or 200 mg/dL prior to administration of an initial
dose of PCSK9 antagonist antibody.
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For the purpose of the present invention, a typical statin dose might range from

about 1 mg to about 80 mg, depending on the factors mentioned above. For example, a

statin dose of about 0.3 mg, about 0.5 mg, about 1 mg, about 2.5 mg, about 3 mg, about

4 mg, about 5 mg, about 6 mg, about 7 mg, about 8 mg, about 9 mg,

about 11 mg,
about 17 mg,
about 23 mg,
about 29 mg,
about 34 mg,
about 40 mg,
about 46 mg,
about 52 mg,
about 58 mg,
about 64 mg,
about 70 mg,

about 12 mg,
about 18 mg,
about 24 mg,
about 30 mg,
about 35 mg,
about 41 mg,
about 47 mg,
about 53 mg,
about 59 mg,
about 65 mg,
about 71 mg,

about 13 mg,
about 19 mg,
about 25 mg,
about 30 mg,
about 36 mg,
about 42 mg,
about 48 mg,
about 54 mg,
about 60 mg,
about 66 mg,
about 72 mg,

about 14 mg,
about 20 mg,
about 26 mg,
about 31 mg,
about 37 mg,
about 43 mg,
about 49 mgq,
about 55 mg,
about 61 mg,
about 67 mg,
about 73 mg,

about 15
about 21
about 27
about 32
about 38
about 44
about 50
about 56
about 62
about 68
about 74

mg,
mg,
mg,
mg,
mg,
mg,
mg,
mg,
mg,
mg,

mg,

about 10 mg,
about 16 mg,
about 22 mg,
about 28 mg,
about 33 mg,
about 39 mg,
about 45 mg,
about 51 mg,
about 57 mg,
about 63 mg,
about 69 mg,
about 75 mg,

about 76 mg, about 77 mg, about 78 mg, about 79 mg, or about 80 mg may be used.

In preferred embodiments, a dose of 40 mg or 80 mg atorvastatin is used. In
other embodiments, a dose of 20 mg or 40 mg rosuvastatin is used. In other
embodiments, a dose of 40 mg or 80 mg simvastatin is used.

In some embodiments, a dosing regimen comprises administering to a subject on
stable doses of a statin an initial dose of about 2 mg/kg of the PCSK9 antibody, followed
by a maintenance dose of about 2 mg/kg about every 4 weeks. In other embodiments, a
dosing regimen comprises administering to a subject on stable doses of a statin an
initial dose of about 3 mg/kg of the PCSK9 antibody, followed by a maintenance dose of
about 3 mg/kg about every 4 weeks. In other embodiments, a dosing regimen comprises
administering to a subject on stable doses of a statin an initial dose of about 4 mg/kg of
the PCSK9 antibody, followed by a maintenance dose of about 4 mg/kg about every 4
weeks. In other embodiments, a dosing regimen comprises administering to a subject
on stable doses of a statin an initial dose of about 5 mg/kg of the PCSK9 antibody,
followed by a maintenance dose of about 5 mg/kg about every 4 weeks. In other
embodiments, a dosing regimen comprises administering to a subject on stable doses of
a statin an initial dose of about 4 mg/kg of the PCSK9 antibody, followed by a
maintenance dose of about 4 mg/kg every 8 weeks. In other embodiments, a dosing
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regimen comprises administering to a subject on stable doses of a statin an initial dose
of about 6 mg/kg of the PCSK9 antibody, followed by a maintenance dose of about 6
mg/kg about every 4 weeks. In other embodiments, a dosing regimen comprises
administering to a subject on stable doses of a statin an initial dose of about 8 mg/kg of
the PCSK9 antibody, followed by a maintenance dose of about 8 mg/kg every 8 weeks.
In other embodiments, a dosing regimen comprises administering to a subject on stable
doses of a statin an initial dose of about 12 mg/kg of the PCSK9 antibody, followed by a
maintenance dose of about 12 mg/kg every 8 weeks.

In other embodiments, a dosing regimen comprises administering to a subject on
stable doses of a statin an initial dose of about 200 mg of the PCSK9 antibody
subcutaneously, followed by a maintenance dose of about 200 mg about every 4 weeks.
In other embodiments, a dosing regimen comprises administering to a subject on stable
doses of a statin an initial dose of about 300 mg of the PCSK9 antibody, followed by a
maintenance dose of about 300 mg about every 4 weeks. In other embodiments, a
dosing regimen comprises administering to a subject on stable doses of a statin an
initial dose of about 50 mg of the PCSK9 antibody, followed by a maintenance dose of
about 50 mg about every 2 weeks. In other embodiments, a dosing regimen comprises
administering to a subject on stable doses of a statin an initial dose of about 100 mg of
the PCSK9 antibody, followed by a maintenance dose of about 100 mg about every 2
weeks. In other embodiments, a dosing regimen comprises administering to a subject
on stable doses of a statin an initial dose of about 150 mg of the PCSK9 antibody,
followed by a maintenance dose of about 150 mg about every 2 weeks.

Another exemplary dosing regimen comprises administering to a subject on
stable doses of a statin an initial dose of about 0.25 mg/kg of the PCSK9 antagonist
antibody. In some embodiments, the dosing regimen further comprises administering a
monthly maintenance dose of about 0.25 mg/kg of the PCSK9 antagonist antibody.
Another exemplary dosing regimen comprises administering to a subject on stable
doses of a statin an initial dose of about 0.5 mg/kg of the PCSK9 antagonist antibody. In
some embodiments, the dosing regimen further comprises administering a monthly
maintenance dose of about 0.5 mg/kg of the PCSK9 antagonist antibody. Another
exemplary dosing regimen comprises administering to a subject on stable doses of a
statin an initial dose of about 1 mg/kg of the PCSK9 antagonist antibody. In some
embodiments, the dosing regimen further comprises administering a monthly
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maintenance dose of about 1 mg/kg of the PCSK9 antagonist antibody. Another
exemplary dosing regimen comprises administering to a subject on stable doses of a
statin an initial dose of about 1.5 mg/kg of the PCSK9 antagonist antibody. In some
embodiments, the dosing regimen further comprises administering a monthly
maintenance dose of about 1.5 mg/kg of the PCSK9 antagonist antibody. Another
exemplary dosing regimen comprises administering to a subject on stable doses of a
statin an initial dose of about 2 mg/kg of the PCSK9 antagonist antibody. In some
embodiments, the dosing regimen further comprises administering a monthly
maintenance dose of about 2 mg/kg of the PCSK9 antagonist antibody. Another
exemplary dosing regimen comprises administering to a subject on stable doses of a
statin an initial dose of about 3 mg/kg of the PCSK9 antagonist antibody. Another
exemplary dosing regimen comprises administering to a subject on stable doses of a
statin an initial dose of about 4 mg/kg of the PCSK9 antagonist antibody. In some
embodiments, the dosing regimen further comprises administering a monthly
maintenance dose of about 4 mg/kg of the PCSK9 antagonist antibody. Another
exemplary dosing regimen comprises administering to a subject on stable doses of a
statin an initial dose of about 5 mg/kg of the PCSK9 antagonist antibody. In some
embodiments, the dosing regimen further comprises administering a monthly
maintenance dose of about 5 mg/kg of the PCSK9 antagonist antibody. Another
exemplary dosing regimen comprises administering to a subject on stable doses of a
statin an initial dose of about 6 mg/kg of the PCSK9 antagonist antibody. In some
embodiments, the dosing regimen further comprises administering a monthly
maintenance dose of about 6 mg/kg of the PCSK9 antagonist antibody.

However, other dosage regimens may be useful, depending on the pattern of
pharmacokinetic decay that the practitioner wishes to achieve. The progress of this
therapy is easily monitored by conventional techniques and assays. In preferred
embodiments, the initial dose and the first subsequent and additional subsequent doses
are separated in time from each other by at least four weeks. The dosing regimen
(including the PCSK9 antagonist(s) used) can vary over time.

PCSK9 antagonist antibodies
A description follows as to an exemplary technique for the production of the

antibodies used in accordance with the present invention. The PCSK9 antigen to be
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used for production of antibodies may be, e.g. full-length human PCSK9, full length
mouse PCSK9, and various peptides fragments of PCSK9. Other forms of PCSK9
useful for generating antibodies will be apparent to those skilled in the art.

Monoclonal antibodies were generated by immunizing PCSK9 null mice with
recombinant full-length PCSK9 protein. This manner of antibody preparation yielded
antagonist antibodies that show complete blocking of PCSK9 binding to LDLR, complete
blocking of PCSK9-mediated lowering of LDLR levels in Huh7 cells, and lowering of LDL
cholesterol levels in vivo including in mice to levels comparable to that seen in
PCSK9 - /- mice, as shown in Example 7 of U.S. Patent Application No. 12/558312.

As will be appreciated, antibodies for use in the present invention may be derived
from hybridomas but can also be expressed in cell lines other than hybridomas.
Sequences encoding the cDNAs or genomic clones for the particular antibodies can be
used for transformation of suitable mammalian or nonmammalian host cells. Mammalian
cell lines available as hosts for expression are well known in the art and include many
immortalized cell lines available from the American Type Culture Collection (ATCC),
including but not limited to Chinese hamster ovary (CHO) cells, NSO, Hela cells, baby
hamster kidney (BHK) cells, monkey kidney cells (COS), and human hepatocellular
carcinoma cells (e.g., Hep G6). Non-mammalian cells can also be employed, including
bacterial, yeast, insect, and plant cells. Site directed mutagenesis of the antibody CH6
domain to eliminate glycosylation may be preferred in order to prevent changes in either
the immunogenicity, pharmacokinetic, and/or effector functions resulting from non-
human glycosylation. The glutamine synthase system of expression is discussed in
whole or part in connection with European Patents 616 846, 656 055, and 363 997 and
European Patent Application 89303964.4. Further, a dihydrofolate reductase (DHFR)
expression system, including those known in the art, can be used to produce the
antibody.

In some embodiments, the invention is practiced using the PCSK9 antagonist
antibody L1L3. In some embodiments, the invention is practiced using an antibody that
recognizes an epitope of PCSK9 that is the same as the epitope that is recognized by
antibody L1L3.

In some embodiments, the invention is practiced using an antibody comprising

three CDRS from a heavy chain variable region having the amino acid sequence shown
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in SEQ ID NO: 11 and three CDRS from a light chain variable region having the amino
acid sequence shown in SEQ ID NO: 12.

In some embodiments, the invention is practiced using an antibody that
specifically binds PCSK9 comprising a VH complementary determining region one
(CDR1) having the amino acid sequence shown in SEQ ID NO: 2 (SYYMH), SEQ ID
NO: 13 (GYTFTSY), or SEQ ID NO: 14 (GYTFTSYYMH); a VH CDR2 having the amino
acid sequence shown in SEQ ID NO: 3 (EISPFGGRTNYNEKFKS) or SEQ ID NO: 15
(ISPFGGR), and/or VH CDR3 having the amino acid sequence shown in SEQ ID NO: 4
(ERPLYASDL), or a variant thereof having one or more conservative amino acid
substitutions in said sequences of CDR1, CDR2, and/or CDR3, wherein the variant
retains essentially the same binding specificity as the CDR defined by said sequences.
Preferably, the variant comprises up to about ten amino acid substitutions and, more
preferably, up to about four amino acid substitutions.

In some embodiments, the invention is practiced using an antibody comprising a
VL CDR1 having the amino acid sequence shown in SEQ ID NO: 5 (RASQGISSALA), a
CDR2 having the amino acid sequence shown in SEQ ID NO: 6 (SASYRYT), and/or
CDR3 having the amino acid sequence shown in SEQ ID NO: 7 (QQRYSLWRT), or a
variant thereof having one or more conservative amino acid substitutions in said
sequences of CDR1, CDR2, and/or CDR3, wherein the variant retains essentially the
same binding specificity as the CDR1 defined by said sequences. Preferably, the variant
comprises up to about ten amino acid substitutions and, more preferably, up to about
four amino acid substitutions.

In some embodiments, the invention is practiced using an antibody having a
heavy chain sequence comprising or consisting of SEQ ID NO: 8 or 10 and a light chain
sequence comprising or consisting of SEQ ID NO: 9.

In some embodiments, the invention is practiced using an antibody having a
heavy chain variable region comprising or consisting of the amino acid sequence shown
in SEQ ID NO: 11 and a light chain variable region comprising or consisting of the amino
acid sequence shown in SEQ ID NO: 12.

In some embodiments, the invention is practiced using an antibody that
recognizes an epitope on human PCSK9 comprising amino acid residues 153-155, 194,
195, 197, 237-239, 367, 369, 374-379 and 381 of the PCSK9 amino acid sequence of
SEQ ID NO: 1. Preferably, the antibody epitope on human PCSK9 does not comprise
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one or more of amino acid residues 71, 72, 150-152, 187-192, 198-202, 212, 214-217,
220-226, 243, 255-258, 317, 318, 347-351, 372, 373, 380, 382, and 383 of the PCSK9
amino acid sequence of SEQ ID NO: 1.

In some embodiments, the invention is practiced using an antibody that
recognizes a first epitope of PCSK9 that is the same as or overlaps with a second
epitope that is recognized by a monoclonal antibody selected from the group consisting
of 5A10, which is produced by a hybridoma cell line deposited with the American Type
Culture Collection and assigned accession number PTA-8986; 4A5, which is produced
by a hybridoma cell line deposited with the American Type Culture Collection and
assigned accession number PTA-8985; 6F6, which is produced by a hybridoma cell line
deposited with the American Type Culture Collection and assigned accession number
PTA-8984, and 7D4, which is produced by a hybridoma cell line deposited with the
American Type Culture Collection and assigned accession number PTA-8983. In
preferred embodiments, the invention is practiced using the PCSK9 antagonist antibody
L1L3 (see, PCT/IB2009/053990, published March 18, 2010 as WO 2010/029513, and
U.S. Patent Application No. 12/558312, published March 18, 2010 as US
2010/0068199).

Preferably, the variant comprises up to about twenty amino acid substitutions and
more preferably, up to about eight amino acid substitutions. Preferably, the antibody
further comprises an immunologically inert constant region, and/or the antibody has an
isotype that is selected from the group consisting of IgGz, 19Gs, 19Gona, 19Gaab,
lgGaac, 19G4 S228P, 1gGan, S228P and 1g9Gaac S228P. In another preferred embodiment,
the constant region is aglycosylated Fc.

The antibodies useful in the present invention can encompass monoclonal
antibodies, polyclonal antibodies, antibody fragments (e.g., Fab, Fab’, F(ab’)2, Fv, Fc,
etc.), chimeric antibodies, bispecific antibodies, heteroconjugate antibodies, single chain
(ScFv), mutants thereof, fusion proteins comprising an antibody portion (e.g., a domain
antibody), human antibodies, humanized antibodies, and any other modified
configuration of the immunoglobulin molecule that comprises an antigen recognition site
of the required specificity, including glycosylation variants of antibodies, amino acid
sequence variants of antibodies, and covalently modified antibodies. The antibodies
may be murine, rat, human, or any other origin (including chimeric or humanized

antibodies).
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In some embodiments, the PCSK9 antagonist antibody is a monoclonal antibody.
The PCSK9 antagonist antibody can also be humanized. In other embodiments, the
antibody is human.

In some embodiments, the antibody comprises a modified constant region, such
as a constant region that is immunologically inert, that is, having a reduced potential for
provoking an immune response. In some embodiments, the constant region is modified
as described in Eur. J. Immunol., 1999, 29:2613-2624; PCT Publ. No. WO099/58572;
and/or UK Patent Application No. 9809951.8. The Fc can be human IgG2 or human 1gGa.
The Fc can be human IgG, containing the mutation A330P331 to S330S331 (1gG2aa), in
which the amino acid residues are numbered with reference to the wild type 1gG2
sequence. Eur. J. Immunol., 1999, 29:2613-2624. In some embodiments, the antibody
comprises a constant region of IgGs comprising the following mutations (Armour et al.,
2003, Molecular Immunology 40 585-593): E233F234L235 to P233V234A235 (I1gGaac),
in which the numbering is with reference to wild type IgG4. In yet another embodiment,
the Fc is human IgGs E233F234L235 to P233V234A235 with deletion G236 (IgGaap)- In
another embodiment the Fc is any human IgGs Fc (19G4, 1gGaap or 1gGaac) containing
hinge stabilizing mutation S228 to P228 (Aalberse et al., 2002, Immunology 105, 9-19).
In another embodiment, the Fc can be aglycosylated Fc.

In some embodiments, the constant region is aglycosylated by mutating the
oligosaccharide attachment residue (such as Asn297) and/or flanking residues that are
part of the glycosylation recognition sequence in the constant region. In some
embodiments, the constant region is aglycosylated for N-linked glycosylation
enzymatically. The constant region may be aglycosylated for N-linked glycosylation
enzymatically or by expression in a glycosylation deficient host cell.

In some embodiments, more than one antagonist antibody may be present. At
least one, at least two, at least three, at least four, at least five different, or more
antagonist antibodies and/or peptides can be present. Generally, those PCSK9
antagonist antibodies or peptides may have complementary activities that do not
adversely affect each other. A PCSK9 antagonist antibody can also be used in
conjunction with other PCSK9 antagonists or PCSK9 receptor antagonists. For example,
one or more of the following PCSK9 antagonists may be used: an antisense molecule
directed to a PCSK9 (including an anti-sense molecule directed to a nucleic acid
encoding PCSK9), a PCSK9 inhibitory compound, and a PCSK9 structural analog. A
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PCSK9 antagonist antibody can also be used in conjunction with other agents that serve
to enhance and/or complement the effectiveness of the agents.

With respect to all methods described herein, reference to PCSK9 antagonist
antibodies also include compositions comprising one or more additional agents. These
compositions may further comprise suitable excipients, such as pharmaceutically
acceptable excipients including buffers, which are well known in the art. The present
invention can be used alone or in combination with other conventional methods of
treatment.

The PCSK9 antagonist antibody can be administered to an individual via any
suitable route. It should be apparent to a person skilled in the art that the examples
described herein are not intended to be limiting but to be illustrative of the techniques
available. Accordingly, in some embodiments, the PCSK9 antagonist antibody is
administered to an individual in accord with known methods, such as intravenous
administration, e.g., as a bolus or by continuous infusion over a period of time, by
intramuscular, intraperitoneal, intracerebrospinal, transdermal, subcutaneous, intra-
articular, sublingually, intrasynovial, via insufflation, intrathecal, oral, inhalation or topical
routes. Administration can be systemic, e.g., intravenous administration, or localized.
Commercially available nebulizers for liquid formulations, including jet nebulizers and
ultrasonic nebulizers are useful for administration. Liquid formulations can be directly
nebulized and lyophilized powder can be nebulized after reconstitution. Alternatively,
PCSK9 antagonist antibody can be aerosolized using a fluorocarbon formulation and a
metered dose inhaler, or inhaled as a lyophilized and milled powder.

In one embodiment, a PCSK9 antagonist antibody is administered via site-
specific or targeted local delivery techniques. Examples of site-specific or targeted local
delivery techniques include various implantable depot sources of the PCSK9 antagonist
antibody or local delivery catheters, such as infusion catheters, indwelling catheters, or
needle catheters, synthetic grafts, adventitial wraps, shunts and stents or other
implantable devices, site specific carriers, direct injection, or direct application. See, e.g.,
PCT Publ. No. WO 00/53211 and U.S. Patent No. 5,981,568.

Various formulations of a PCSK9 antagonist antibody may be used for
administration. In some embodiments, the PCSK9 antagonist antibody may be
administered neat. In some embodiments, PCSK9 antagonist antibody and a
pharmaceutically acceptable excipient may be in various formulations. Pharmaceutically
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acceptable excipients are known in the art, and are relatively inert substances that
facilitate administration of a pharmacologically effective substance. For example, an
excipient can give form or consistency, or act as a diluent. Suitable excipients include
but are not limited to stabilizing agents, wetting and emulsifying agents, salts for varying
osmolarity, encapsulating agents, buffers, and skin penetration enhancers. Excipients
as well as formulations for parenteral and nonparenteral drug delivery are set forth in
Remington, The Science and Practice of Pharmacy, 20th Ed., Mack Publishing (2000).

These agents can be combined with pharmaceutically acceptable vehicles such
as saline, Ringer's solution, dextrose solution, and the like. The particular dosage
regimen, i.e., dose, timing and repetition, will depend on the particular individual and
that individual’s medical history.

Acceptable carriers, excipients, or stabilizers are nontoxic to recipients at the
dosages and concentrations employed, and may comprise buffers such as phosphate,
citrate, and other organic acids; salts such as sodium chloride; 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 TWEEN™, PLURONICS™
or polyethylene glycol (PEG).

Liposomes containing the PCSK9 antagonist antibody are prepared by methods
known in the art, such as described in Epstein, et al., 1985, Proc. Natl. Acad. Sci. USA
82:3688; Hwang, et al., 1980, Proc. Natl Acad. Sci. USA 77:4030; and U.S. Pat. Nos.
4,485,045 and 4,544,545. Liposomes with enhanced circulation time are disclosed in
U.S. Patent No. 5,013,556. Particularly useful liposomes can be generated by the
reverse phase evaporation method with a lipid composition comprising
phosphatidylcholine, cholesterol and PEG-derivatized phosphatidylethanolamine (PEG-
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PE). Liposomes are extruded through filters of defined pore size to yield liposomes with
the desired diameter.

The active ingredients may also be entrapped in microcapsules prepared, for
example, by coacervation techniques or by interfacial polymerization, for example,
hydroxymethylcellulose or gelatin-microcapsules and poly-(methylmethacrylate)
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, The Science and
Practice of Pharmacy, 20th Ed., Mack Publishing (2000).

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. Examples of sustained-release matrices include polyesters,
hydrogels (for example, poly(2-hydroxyethyl-methacrylate), or ‘poly(vinylalcohol)),
polylactides (U.S. Pat. No. 3,773,919), copolymers of L-glutamic acid and 7 ethyl-L-
glutamate, non-degradable ethylene-vinyl acetate, degradable lactic acid-glycolic acid
copolymers such as the LUPRON DEPOT™ (injectable microspheres composed of
lactic acid-glycolic acid copolymer and leuprolide acetate), sucrose acetate isobutyrate,
and poly-D-(-)-3-hydroxybutyric acid.

The formulations to be used for in vivo administration must be sterile. This is
readily accomplished by, for example, filtration through sterile filtration membranes.
Therapeutic PCSK9 antagonist antibody compositions are generally placed into a
container having a sterile access port, for example, an intravenous solution bag or vial
having a stopper pierceable by a hypodermic injection needle.

Suitable emulsions may be prepared using commercially available fat emulsions,
such as Intralipid™, Liposyn™, Infonutrol™, Lipofundin™ and Lipiphysan™. The active
ingredient may be either dissolved in a pre-mixed emulsion composition or alternatively
it may be dissolved in an oil (e.g., soybean oil, safflower oil, cottonseed oil, sesame oll,
corn oil or almond oil) and an emulsion formed upon mixing with a phospholipid (e.g.,
egg phospholipids, soybean phospholipids or soybean lecithin) and water. It will be
appreciated that other ingredients may be added, for example glycerol or glucose, to
adjust the tonicity of the emulsion. Suitable emulsions will typically contain up to 20% oill,
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for example, between 5 and 20%. The fat emulsion can comprise fat droplets between
0.1 and 1.0 pm, particularly 0.1 and 0.5 ym, and have a pH in the range of 5.5 to 8.0.
The emulsion compositions can be those prepared by mixing a PCSK9

antagonist antibody with Intralipid™

or the components thereof (soybean oil, egg
phospholipids, glycerol and water).

Compositions for inhalation or insufflation include solutions and suspensions in
pharmaceutically acceptable, aqueous or organic solvents, or mixtures thereof, and
powders. The liquid or solid compositions may contain suitable pharmaceutically
acceptable excipients as set out above. In some embodiments, the compositions are
administered by the oral or nasal respiratory route for local or systemic effect.
Compositions in preferably sterile pharmaceutically acceptable solvents may be
nebulised by use of gases. Nebulised solutions may be breathed directly from the
nebulising device or the nebulising device may be attached to a face mask, tent or
intermittent positive pressure breathing machine. Solution, suspension or powder
compositions may be administered, preferably orally or nasally, from devices which
deliver the formulation in an appropriate manner.

Polynucleotides encoding the heavy and light chain variable regions of antibody
L1L3 were deposited in the American Type Culture Collection (ATCC), 10801 University
Boulevard, Manassas, VA 90110, U.S.A., on August 25, 2009. The L1L3 heavy chain
variable region polynucleotide deposit was assigned ATCC Accession No. PTA-10302,
and the L1L3 light chain variable region polynucleotide deposit was assigned ATCC
Accession No. PTA-10303. The deposits were made under the provisions of the
Budapest Treaty on the International Recognition of the Deposit of Microorganisms for
the Purpose of Patent Procedure and Regulations thereunder (Budapest Treaty). This
assures maintenance of a viable culture of the deposit for 30 years from the date of
deposit. The deposit will be made available by ATCC under the terms of the Budapest
Treaty, and subject to an agreement between Pfizer, Inc. and ATCC, which assures
permanent and unrestricted availability of the progeny of the culture of the deposit to the
public upon issuance of the pertinent U.S. patent or upon laying open to the public of
any U.S. or foreign patent application, whichever comes first, and assures availability of
the progeny to one determined by the U.S. Commissioner of Patents and Trademarks to
be entitled thereto according to 35 U.S.C. Section 122 and the Commissioner’s rules
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pursuant thereto (including 37 C.F.R. Section 1.14 with particular reference to 886 OG
638).

The assignee of the present application has agreed that if a culture of the
materials on deposit should die or be lost or destroyed when cultivated under suitable
conditions, the materials will be promptly replaced on notification with another of the
same. Availability of the deposited material is not to be construed as a license to
practice the invention in contravention of the rights granted under the authority of any

government in accordance with its patent laws.

Examples
The following examples are meant to illustrate the methods and materials of the

present invention. Suitable modifications and adaptations of the described conditions
and parameters normally encountered in the art that are obvious to those skilled in the
art are within the spirit and scope of the present invention.

Example 1: Treatment with a humanized PCSK9 antagonist antibody L1L3 is effective

for reducing in serum cholesterol and LDL cholesterol levels

This example illustrates efficacy of a humanized PCSK9 antagonist antibody,
L1L3, in reducing serum cholesterol and LDL cholesterol levels in animal models.

L1L3 is a humanized (<5% murine residues) monoclonal antibody that binds to
secreted PCSKO9, effectively prevents its down-regulation of LDLR, leading to improved
LDL clearance in serum and reduction of LDL-C.

When 10 mg/kg of L1L3 was administered as a single intraperitoneal (IP) dose to
C57BL/6 mice fed a normal diet (n=10), serum cholesterol levels were reduced to 47
mg/dL (37% reduction) compared to 75 mg/dL in saline treated controls 48 hours post
treatment and 44 mg/dL (47% reduction) compared to 83 mg/dL in control animals 4
days post-treatment. Serum cholesterol levels recovered to 69 mg/dL by day 7 post-
treatment.

L1L3 was administered as a single IP dose at 0, 0.1, 1, 10 and 80 mg/kg
(n=6/group) in a dose-response experiment in Sprague-Dawley rats fed a normal diet.
Serum cholesterol levels were dose-dependently reduced, with maximum effect of 50%
seen at 10 and 80 mg/kg 48 hours post dosing. The duration of the cholesterol
repression was also dose dependent, ranging from 1 to 21 days. Both the magnitude
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and duration of the cholesterol-lowering effect of L1L3 correlated with drug exposure.
Non-fasting serum triglyceride levels also dose-dependently increased, with a maximum
increase of approximately three fold at 80 mg/kg, and a time course correlated with drug
exposure. Since similar effects of L1L3 on serum triglyceride levels were not observed
in other species such as mice and non-human primate (see below), and changes in
blood triglyceride levels were not reported in humans harboring PCSK9 mutations
(Abifadel et al., 2003, Nat. Genet., 34:154-156; Cohen et al., 2005, Nat. Genet. 37:161-
165; Zhao et al.,, 2006, Am. J. Hum. Genet. 79:514-523), the increase in serum
triglyceride levels caused by L1L3 treatment appears to be a species-specific
phenomenon in rat.

In cynomolgus monkeys, fed a normal diet, L1L3 was administered as a single IV
dose at 0.1, 1, 3 and 10 mg/kg (n=4/group). Administration of 0.1 mg/kg L1L3 caused a
transient 50% drop in LDL-C levels at day 2 and quickly recovered by day 5. One (1)
mg/kg dosing reached a maximum effect of 71% reduction in LDL-C on day 5, and
began to recover immediately thereafter, reaching pre-dose levels by day 14. Three (3)
mg/kg dosing reached a maximum effect of 72% reduction in LDL-C by day 7, levels
began to recover by day 13, and returned to baseline by day 22. Ten (10) mg/kg dosing
maintained the 70% reduction in LDL-C levels until day 21 post-dosing, and animals
fully recovered by day 31. Both the magnitude and duration of the LDL -C lowering
effect of L1L3 correlated with drug exposure. HDL-C levels were not affected by L1L3
treatment in all dose groups.

The monkeys in the 3 mg/kg dose group (n=4) were also given two additional IV
doses of 3 mg/kg L1L3 on study days 42 and 56 (2-weeks apart). These two additional
doses again lowered LDL-C and kept LDL-C levels below 50% for 4 weeks. LDL-C
levels returned to normal two weeks later. Serum HDL-C levels remained unchanged.

PK studies were conducted by a single bolus i.v. injection of 0.1, 1.0, 3.0, 10.0
and 100.0 mg/kg of L1L3 in cynomolgus monkeys and total antibody concentration was
measured. The estimated (3-phase half-life for L1L3 was 0.67 days at a single dose of
0.1mg/kg, and increased to 1.91, 2.33, 3.49 and 5.25 days at 1.0, 3.0, 10.0 and 100.0
mg/kg, respectively. Thus, in cynomolgus monkeys, L1L3 demonstrated a dose-
dependent and non-linear shortening of half-life consistent with antigen mediated
degradation and seen with antibody therapeutics having membrane-associated antigens.
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In summary, L1L3 binds to and antagonizes serum PCSK9 function, resulting in
rapid and significant reduction in serum cholesterol and LDL cholesterol levels in animal

models.

Example 2: Pharmacokinetics and pharmacodynamics following single, escalating,

intravenous doses of PCSK9 antagonist antibody L1L3

This example illustrates a clinical trial study to evaluate pharmacokinetics and
pharmacodynamics following single, escalating, intravenous doses of a humanized
PCSK9 antagonist antibody, L1L3, in otherwise healthy human subjects who were
candidates for cholesterol lowering therapy. Administration of L1L3 resulted in a
lowering of LDL-C in all dosage groups evaluated.

The study entailed a randomized, placebo-controlled, ascending, single dose
study of L1L3. The subjects, investigator, and site personnel (except site personnel
responsible for drug preparation) were blinded to treatment assignments, as was the
CRO designee; while the Sponsor clinical research team was unblinded. The study was
conducted in 6 planned cohorts of 8 subjects per cohort in an effort to seek a maximum
tolerated dose or MTD (total of approximately 48 subjects). Within each cohort subjects
were randomized to either L1L3 or placebo (3:1 allocation ratio). Doses were
administered following an overnight fast as an intravenous infusion over 60 minutes.
Infusion rates were carefully controlled by an infusion device per protocol. Infusions will
be administered as a single infusion over 60 minutes.

Dosing was as illustrated below in Table 1:

Table 1
Cohort Dose L1L3 Number of Subjects
Dosed
1 0.3 mg/kg 6
Placebo 2
5 1.0 mg/kg 6
Placebo 2
3 3.0 mg/kg 6
Placebo 2
4 6.0 mg/kg 6
Placebo 2
5 12 mg/kg 6
Placebo 2
6 18 mg/kg 6
Placebo 2
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The dosing schedule was adjusted to allow administration of lower, intermediate,
or higher doses to obtain a maximum tolerated dose and no effect dose. Each subject
enrolled into the study, regardless of cohort assignment, received only one dose of
study drug during their study participation. All patients were observed for safety for an
additional 21 days (total 28 days) prior to their study completion.

The primary PK endpoints of the study were AUC q.qast)), Tmax, @nd Cmax of L1L3.
Secondary PK endpoints included terminal elimination half-life (T1z), Clearance (CL),
Volume in steady state (Vss), and AUC..) of L1L3. Change in serum lipids (total
cholesterol, LDL, HDL, Triglycerides, Non-HDL-C and Apoprotein B) were assessed.

Screening occurred within 28 days of the dose for each subject. Subjects
received a single dose of L1L3 on Day 0, with daily PK and safety assessments through
confinement period (study Days -1, 0, and 1) as well as on days 4, 7, 14, 21, 28 and,
depending upon initial PK findings, after day 28.

Inclusion criteria for the study were as follows: healthy, ambulatory, males and/or
females (females will be women of non-childbearing potential) between the ages of 18
and 70 years, inclusive; baseline total cholesterol =2 200 mg/dl, baseline LDL = 130
mg/dl; body mass index (BMI) of 18.5 to 35 kg/m? BMI 18.5 to 35, and body weight <
150kg, inclusive; evidence of a personally signed and dated informed consent document
indicating that the subject (or a legally acceptable representative) has been informed of
all pertinent aspects of the trial; and willing and able to comply with scheduled visits,
treatment plan, laboratory tests, and other trial procedures.

Exclusion criteria for the study were as follows: evidence or history of clinically
significant hematological, renal, endocrine, pulmonary, gastrointestinal, cardiovascular,
hepatic, psychiatric, neurologic, or allergic disease (including drug allergies, but
excluding untreated, asymptomatic, seasonal allergies at time of dosing); secondary
hyperlipidemia; subjects should not have taken other prescription medications for at
least 1 week prior to dosing. If patients have received lipid lowering medications these
drugs should have been discontinued for an adequate period of time to allow return of
serum lipids to pretreatment levels; history of febrile illness within 5 days prior to dosing;
history of stroke or transient ischemic attack; history of myocardial infarction within the
past year; a positive urine drug screen; history of regular alcohol consumption
exceeding 7 drinks/week for females or 14 drinks/week for men (1 drink = 5 ounces
(150 mL) of wine or 12 ounces (360 mL) of beer or 1.5 ounces (45 mL) of hard liquor)
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within 6 months of screening; treatment with an investigational drug within 30 days or 5
half-lives (whichever is longer) preceding the first dose of trial medication; 12-lead ECG
demonstrating QTc >450 msec at screening; pregnant or nursing females; women of
childbearing potential; blood donation of approximately 1 pint (500 mL) within 56 days
prior to dosing; history of sensitivity to heparin or heparin-induced thrombocytopenia (if
heparin is used to flush intravenous catheters; other severe acute or chronic medical or
psychiatric condition or laboratory abnormality that may increase the risk associated
with study participation or investigational product administration or may interfere with the
interpretation of study results and, in the judgment of the Investigator, would make the
subject inappropriate for entry into this study.

Subjects were randomized into the study provided they have satisfied all subject
selection criteria. A computer-generated randomization schedule was used to assign
subjects to the treatment sequences.

For dose escalation, the decision to proceed to a higher dose of L1L3 was made
by the Sponsor and the Investigator after review of the available safety and tolerability
data from all cohort subjects followed for at least 7 days following administration of the
previous dose level.

L1L3 drug product (100 mg) was provided in sterile, liquid form at a concentration
of 10 mg/mL in a glass vial for intravenous (V) administration, with a rubber stopper and
aluminum seal. Each vial contained 10 mL (extractable volume) of L1L3 at a
concentration of 10 mg/mL and a pH of 5.5. L1L3 and placebo were prepared according
to the Dosage and Administration Instructions in the Pharmacy Manual that will be
provided to the site. Drug was prepared by qualified unblinded site personnel and
dispensed in a blinded fashion to the patient and immediate study staff. L1L3 was
administered by rate controlled intravenous infusion over approximately 60 minutes in
accordance with the Dosage Administration Instructions (DAI) located in the Pharmacy
Manual and Study Reference Guide.

Study protocol

Day -1: Subjects were assigned a randomization number and admitted to the
Clinical Research Unit at least 12 hours prior to the start of Day O activities and were
required to remain in the Clinical Research Unit (CRU) until completion of procedures on
Day 1. Subject began fasting in the evening at least 10 hours prior to scheduled Lipid

Panel for Day 0. The following procedures were completed: reviewed changes in
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medical history since screening; reviewed changes in concomitant medications since
screening; reviewed history of drug, alcohol, and tobacco use since screening;
assessed symptoms by spontaneous reporting of adverse events and by asking the
subjects to respond to a non-leading question such as “How do you feel?”; physical
examination, including weight; urine drug screen; obtained supine vital signs; obtained
triplicate 12-lead ECGs approximately 2-4 minutes apart

Day 0: Prior to dosing, the following procedures were completed: collected
fasting lipid profile after at least a 10-hour fast (total cholesterol, LDL, HDL, Non-HDL
Cholesterol, Apo B and triglycerides); collected samples for routine and additional
laboratory tests: hematology; chemistry; coagulation, amylase; urinalysis; collected
sample for pre-dose PK; collected sample for PCSK9 levels/PD markers of interest;
collected sample for Anti-L1L3 antibodies; reviewed changes in concomitant
medications since screening; assessed symptoms by spontaneous reporting of adverse
events and by asking the subjects to respond to a non-leading question such as “How
do you feel?”; obtained supine vital signs; administered Study Drug Infusion according
to Pharmacy Manual Instructions.

After dosing, the following procedures were completed: obtained triplicate
12-lead ECGs approximately 2-4 minutes apart beginning within 10 minutes of end of
infusion (EOI); obtained supine vital signs at EOI; collected blooded sample for PK
analysis at EOI, and the following timepoints post infusion (i.e. EOl + the following
timepoints): 60 minutes, 120 min., and 360 min.

Day 1: The following procedures were completed: collected blood sample for PK
analysis at 1440 min (24 hours) +/- 30 min post dose; performed abbreviated physical
exam; collected fasting lipid profile after at least a 10-hour fast (total cholesterol, LDL,
HDL, Non-HDL Cholesterol, Apo B and triglycerides); collected sample for PCSK9
levels/PD markers of interest; assessed symptoms by spontaneous reporting of adverse
events and by asking the subjects to respond to a non-leading question such as “How
do you feel?”; reviewed changes in concomitant medications since screening; obtained
supine vital signs; discharged from CRU.

Day 4: The following procedures were completed: collected samples for routine
laboratory tests: hematology; chemistry; and urinalysis; collected fasting lipid profile
after at least a 10-hour fast (total cholesterol, LDL, HDL, Non-HDL Cholesterol, Apo B
and triglycerides); collected single blood sample for PK analysis; collected sample for
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PCSKQ levels/PD markers of interest; assessed symptoms by spontaneous reporting of
adverse events and by asking the subjects to respond to a non-leading question such as
‘How do you feel?”; reviewed changes in concomitant medications since screening;
obtained supine vital signs

Day 7: The following procedures were completed: performed abbreviated
physical exam; collected samples for routine and additional Ilaboratory tests:
hematology; chemistry; coagulation, amylase; urinalysis; collected fasting lipid profile
after at least a 10-hour fast (total cholesterol, LDL, HDL, Non-HDL Cholesterol, Apo B
and triglycerides); collected single blood sample for PK analysis; collected sample for
PCSK9 levels/PD markers of interest; collected sample for Anti-L1L3 antibodies;
assessed symptoms by spontaneous reporting of adverse events and by asking the
subjects to respond to a non-leading question such as “How do you feel?”; reviewed
changes in concomitant medications since screening; reviewed history of drug, alcohol,
and tobacco use since screening; obtained supine vital signs; obtained triplicate 12-lead
ECGs approximately 2-4 minutes apart.

Day 14: The following procedures were completed: performed abbreviated
physical exam; collected samples for routine and additional laboratory tests:
hematology; chemistry; coagulation, amylase; urinalysis; collected fasting lipid profile
after at least a 10-hour fast (total cholesterol, LDL, HDL, Non-HDL Cholesterol, Apo B
and triglycerides); collected single blood sample for PK analysis; collected sample for
PCSK9 levels/PD markers of interest; collected sample for Anti-L1L3 antibodies;
assessed symptoms by spontaneous reporting of adverse events and by asking the
subjects to respond to a non-leading question such as “How do you feel?”; reviewed
changes in concomitant medications since screening; reviewed history of drug, alcohol,
and tobacco use since screening; obtained supine vital signs.

Day 21: The following procedures were completed: performed abbreviated
physical exam; collected samples for routine and additional Ilaboratory tests:
hematology; chemistry; coagulation, amylase; urinalysis; collected fasting lipid profile
after at least a 10-hour fast (total cholesterol, LDL, HDL, Non-HDL Cholesterol, Apo B
and triglycerides); collected single blood sample for PK analysis; collected sample for
PCSK9 levels/PD markers of interest; collected sample for Anti-L1L3 antibodies;
assessed symptoms by spontaneous reporting of adverse events and by asking the
subjects to respond to a non-leading question such as “How do you feel?”; reviewed
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changes in concomitant medications since screening; reviewed history of drug, alcohol,
and tobacco use since screening; obtained supine vital signs.

Day 28: The following procedures were completed: performed full physical exam;
obtained subject’s weight; collected samples for routine and additional laboratory tests:
hematology; chemistry; coagulation, amylase; urinalysis; collected fasting lipid profile
after at least a 10-hour fast (total cholesterol, LDL, HDL, Non-HDL Cholesterol, Apo B
and triglycerides); collected single blood sample for PK analysis; collected sample for
PCSK9 levels/PD markers of interest; collected sample for Anti-L1L3 antibodies;
assessed symptoms by spontaneous reporting of adverse events and by asking the
subjects to respond to a non-leading question such as “How do you feel?”; reviewed
changes in concomitant medications since screening; reviewed history of drug, alcohol,
and tobacco use since screening; obtained supine vital signs; obtained triplicate 12-lead
ECGs approximately 2-4 minutes apart.

Additional Follow-up for Prolonged PK: The following procedures were
completed when applicable: performed abbreviated physical ; collected samples for
routine and additional laboratory tests: hematology; chemistry; coagulation, amylase;
urinalysis; collected fasting lipid profile after at least a 10-hour fast (total cholesterol,
LDL, HDL, Non-HDL Cholesterol, Apo B and triglycerides); collected single blood
sample for PK analysis; collected sample for PCSK9 levels/PD markers of interest;
collected sample for Anti-L1L3 antibodies; assessed symptoms by spontaneous
reporting of adverse events and by asking the subjects to respond to a non-leading
question such as “How do you feel?”; reviewed changes in concomitant medications
since screening; reviewed history of drug, alcohol, and tobacco use since screening;
obtained supine vital signs; obtained triplicate 12-lead ECGs approximately 2-4 minutes
apart.

Total blood sampling volume for individual patients was approximately 183-210
mL. Plasma samples for analysis of L1L3 levels were collected before dosing on Day 0,
at termination of infusion, and at 60, 120, 360 and 1440 minutes (24-hours) after
infusion ends. In addition, single PK samples were obtained on Days 4, 7, 14, 21, 28
and additional PK follow-up visit (if applicable). One sample was drawn at each time
point.
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Blood samples for assessment of PCSK9 levels and other experimental
pharmcaodynamic markers of interest were obtained pre-dose on Day 0 and Days 1, 4,
7,14, 21, 28 and additional follow-up visit if applicable.

Collection of fasting lipid profile was performed after at least a 10-hour fast (total
cholesterol, LDL, HDL, Non-HDL Cholesterol, Apo B and triglycerides).

Study results

L1L3 PK NCA Results: The median half-life of L1L3 administered at 0.3 mg/kg
was 2.71 days. The median half-life of L1L3 administered at 1 mg/kg was 4.77 days.
The median half-life of L1L3 administered at 3 mg/kg was 8.1 days. The median half-life
of L1L3 administered at 6 mg/kg was 7.75 days. The median half-life of L1L3
administered at 12 mg/kg was 12.24 days. The median half-life of L1L3 administered at
18 mg/kg was 11.76 days. The L1L3 PK concentration-time profiles were multi-phasic
and consistent with target-mediated drug disposition. However, the half-life of L1L3 in
human subjects is unexpectedly and significantly longer than the half-life of L1L3 in
cynomologus monkeys (i.e., 1.91, 2.33, 3.49 and 5.25 days at 1.0, 3.0, 10.0 and 100.0
mg/kg, respectively, in cynomologus monkeys (see, Example 1)). The mean rate of drug
clearance (Cl) for L1L3 administered at 0.3, 1, 3, 6, 12 and 18 mg/kg was 8.70, 6.58,
4.54, 4.33, 3.28 and 3.85 mL/Day/kg, respectively. The PK NCA results from this study
are summarized in Table 2 below. In columns 2-7 of the table, the top value indicates

the mean, and the bottom value is the median.

Table 2: PK NCA Results

DOSE Cmax Tmax | Half-life cl Vss AUC(o-o)
(mg/kg) (ng/mlL) (Day) (Day) (mL/Day/kg) | (mL/kg) (Day’ng/mL)
0.3 10319.67 0.083 2.74 8.70 31.77 34997.88
10537.50 0.06 2.71 8.92 30.74 33748.15
1 29251.83 0.063 4.80 6.58 41.59 156399.94
28231.50 0.06 4.77 6.00 42.34 166736.58
3 96711.50 0.049 8.74 4.54 49.06 709485.10
100620.5 0.04 8.1 4.12 48.94 728278.54
6 175854.33 0.056 8.36 4.33 60.45 1446945.71
177485 0.04 7.75 4.65 61.33 1289916.44
12 353960.17 0.090 20.53 3.28 72.25 3768691.17
357671.00 0.08 12.24 3.36 57.52 3599992.39
18 532449.17 0.090 12.97 3.85 65.46 4812012.99
560463.50 0.08 11.76 3.71 60.83 4857618.28
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Treatment with L1L3 resulted in substantial and durable dose-dependent fasting
LDL-cholesterol (LDL-C) lowering. The LDL-C vs. time profiles are shown in FIG. 1. The
baseline fasting LDL-C was about 145 mg/dL. At day 7 post-dosing, LDL-C levels in
subjects treated with a single 0.3, 1, 3, 6, 12, or 18 mg/kg dose of L1L3 were between
50 and 100 mg/dL. In contrast, LDL-C levels in subjects administered placebo remained
generally about baseline. By day 14 post-dosing, LDL-C levels in subjects treated with
1, 3, 6, 12, or 18 mg/kg L1L3 were about 70 mg/dL or lower. By day 14 post-dosing,
subjects treated with 6 mg/kg or 12 mg/kg L1L3 had LDL-C levels of about 55 mg/dL,
and subjects treated with 18 mg/kg L1L3 had LDL-C levels of about 20 mg/dL. LDL-C
levels in subjects treated with a single 12 mg/kg dose of L1L3 remained at or below
about 60 mg/dL until at least about 57 days post-dosing (end of study). LDL-C levels in
subjects treated with a single 18 mg/kg dose of L1L3 remained below 50 mg/dL until at
least about 57 days post-dosing. LDL-C levels in subjects treated with a single 6 mg/kg
dose of L1L3 remained below 50 mg/dL for about 42 days post-dosing and below 100
mg/dL until at least about 57 days post-dosing. LDL-C levels in subjects treated with a
single 3 mg/kg dose of L1L3 were about 70 mg/dL at day 14 post-dosing, about 60
mg/dL at day 21 post-dosing, and remained below 100 mg/dL until about 36 days post-
dosing. LDL-C levels in subjects treated with a single 1 mg/kg dose of L1L3 were about
65 mg/dL at day 14 post-dosing, and remained below 100 mg/dL until about 21 days
post-dosing. LDL-C levels in subjects treated with a single 0.3 mg/kg dose of L1L3 were
about 85 mg/dL at day 7 post-dosing, and remained below 100 mg/dL until about 10
days post-dosing.

The percentage change from baseline of fasting LDL-C levels in blood is shown
in FIG. 2 (data shown are mean +/- SE) and summarized in Table 3 below. In the table,
“‘N” indicates the number of subjects, “mean” indicates the mean percentage change
from baseline of fasting LDL-C levels, and “PBO” is placebo.
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Table 3
PBO L1L3
‘gas;t 03mgkg |1mgkg |3mgkg | 6mgkg | 12mghkg |18 mgikg
N [ mean | N mean N mean N mean N mean | N mean | N | mean

1 12 {0.000 | 6 | 0.000 | 6 | 0.000 | 6 | 0000 | 6 | 0.000 | 6 | 0.000 | 6| 0.000
2 |12 32 | 6 | 158 | 6 | 033 | 6 | 197 | 6 | -144 | 6 | -826 |4 | -11.52
3 |12 | 05| 6 |-1413| 6 | 979 | 6 |-1320| 6 | 923 | 6 |-14.05 |6 | -2243
4 (121225 | 6 |-3014| 6 [-1914| 6 |-1910| 6 |-1880 | 5 |-23.23 | 6| -34.36
8 | 11832 | 6 |4286| 6 [-3333| 6 |-3978| 6 |-4377| 5 |-3796 | 5| -43.70
15 |11 ]1-324 | 6 |-2368| 6 |[-5050| 6 |-5793| 6 |-6152 | 5 |-66.25 |5 | -82.89
22 |11]1626 | 6 |-1136| 6 |-2240| 6 |-6509| 6 |-6892| 5 |-59.79 |6 | -72.97
29 |11 |1187| 6 | 912 | 6 | -336 | 6 | 6477 | 6 |-6419| 6 |-7467 |6 | -67.40
36 | 5 |17.38 6 |-67.70 | 5 |-65.23 |4 | -6147
43 | 5 (1214 3 |-2756| 6 |-6418 | 4 |-69.31 | 3 | -80.21
50 | 4 | 3.67 6 | -4917 | 4 | -56.08

57 | 4 |12.08 6 |-3612 | 3 |-63.10

LDL-C levels in subjects dosed with placebo remained generally at or above
baseline, indicated as “0” in FIG. 2. As noted above, the baseline fasting LDL-C was
about 145 mg/dL. Administration of 18 mg/kg L1L3 resulted in a percentage change
from baseline of up to about 83% (FIG. 2). A single 18 mg/kg L1L3 dose maintained
LDL-C levels lower than about 65% below baseline for at least up to 57 days post
administration. A single 6 mg/kg or 12 mg/kg L1L3 dose maintained LDL-C levels lower
than about 60% below baseline up to 43 days post administration. A single 3 mg/kg
L1L3 dose maintained LDL-C levels lower than about 60% below baseline up to 29 days
post administration, and lower than 20% below baseline up to 50 days post
administration.

Treatment with L1L3 resulted in substantial and durable dose-dependent fasting
total cholesterol (TC) lowering. The percentage change from baseline of fasting TC
levels in blood is shown in FIG. 3 (data shown are mean +/- 2 SE). The baseline fasting
TC was about 230 mg/dL; baseline is indicated as “0” in FIG. 3. By about day 9 after
dosing, TC levels in subjects dosed with a single dose of 12 or 18 mg/kg L1L3 were
reduced to about 30% below baseline or lower; the TC lowering effect lasted at least to
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day 57 post-dosing (end of study). TC levels in subjects dosed with a single dose of 6
mg/kg L1L3 were reduced to about 30% below baseline or lower by about day 9 after
dosing until about day 52 post-dosing. TC levels in subjects dosed with a single dose of
3 mg/kg L1L3 were reduced to about 30% below baseline by about day 9 after dosing,
and about 40% below baseline by about day 22 after dosing. TC levels in subjects
dosed with a single dose of 3 mg/kg L1L3 were reduced to about 40% below baseline
by about day 22 after dosing. TC levels in subjects dosed with a single dose of 1 mg/kg
L1L3 were reduced to about 36% below baseline by about day 15 after dosing. TC
levels in subjects dosed with a single dose of 0.3 mg/kg L1L3 were reduced to about
25% by about day 9 after dosing. By day 15 post-dosing, a number of subjects had TC
levels lower than 50% below baseline after dosing with a single dose of 12 or 18 mg/kg
L1L3. By day 30 post-dosing, a number of subjects had TC levels lower than 50% below
baseline after dosing with a single dose of 6 mg/kg L1L3. TC levels in subjects dosed
with placebo remained at or above 2% below baseline for the duration of the study.

Treatment with L1L3 resulted in substantial and durable dose-dependent fasting
apolipoprotein B (apo B) lowering. The percentage change from baseline of fasting apo
B levels in blood is shown in FIG. 4. Data shown are mean +/- 2 SE. The baseline
fasting apo B level was about 119 mg/dL; baseline is indicated as “0” in FIG. 4. Apo B
levels in subjects dosed with placebo remained about baseline for the duration of the
study. Apo B levels in subjects dosed with 12 or 18 mg/kg L1L3 were reduced to about
50% below baseline by day 14, and remained at about 50% below baseline or lower for
the remainder of the study. Apo B levels in subjects dosed with 6 mg/kg L1L3 were
reduced to about 40% below baseline by day 14, about 50% below baseline by day 21,
and generally below about 30% below baseline for the remainder of the study. Apo B
levels in subjects dosed with 3 mg/kg L1L3 were reduced to about 40% below baseline
by day 14, about 50% below baseline by day 28. Apo B levels in subjects dosed with 1
mg/kg L1L3 were reduced to about 40% below baseline by day 14. Apo B levels in
subjects dosed with 0.3 mg/kg L1L3 were reduced to about 25% below baseline by day
7.

As shown in FIG. 5, high density lipoprotein cholesterol (HDL-C) levels did not
change significantly after treatment with L1L3. Data shown in FIG. 5 are mean +/- 2 SE.
The baseline fasting HDL-C level was about 49 mg/dL; baseline is indicated as “0” in
FIG. 5. HDL-C levels in subjects dosed with placebo remained about baseline for the
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duration of the study. Fasting triglyceride (TGs) levels remained unchanged during the
study. The percentage change from baseline of fasting TG levels in blood is shown in
FIG. 6. Data shown are mean +/- 2 SE. The baseline fasting TG level was 173 mg/dL;
baseline is indicated as “0” in FIG. 6.

In the study, no serious adverse events occurred, and there were no subjects
discontinued due to treatment emergent adverse events (TEAEs). The majority of
TEAEs were mild in intensity; none were severe.

In summary, administration of L1L3 resulted in a lowering of LDL-C in all dosage
groups evaluated. In general, maximum percentage LDL-C lowering occurred in
measurements taken on Day 15 or Day 22. The lowering effects were seen as early as
Day 3. The extent and duration of LDL-C lowering was dose-dependent. The results
demonstrate L1L3 has a long duration of action, i.e., with maximum effect for 7 and 14
days, for doses of 0.3 mg/kg and 1.0 mg/kg, respectively, for up to 4 weeks for a 3.0
mg/kg dose, and for more than 6 weeks, at doses of 6 mg/kg, 12 mg/kg, and 18 mg/kg
L1L3 antibody. These duration effects were unexpected based upon the T'2 data for
L1L3.

Example 3: Pharmacokinetics and pharmacodynamics of a single dose of PCSK9

antagonist antibody L1L3 in combination with statin

This example illustrates a clinical trial study to evaluate pharmacokinetics and
pharmacodynamics of a single dose of PCSK9 antagonist antibody (L1L3) in human
subjects on stable doses of atorvastatin.

In the study, human subjects on stable doses of atorvastatin were administered a
single dose of L1L3 antibody at either 0.5 mg/kg or 4 mg/kg of the PCSK9 antagonist
antibody. L1L3 was administered as a single infusion over approximately 60 minutes.
Infusion rates were carefully controlled by an infusion device per protocol. Atorvastatin
(40 mg daily) was administered as described below in the study protocol. Subjects self-
administered atorvastatin during their participation in this study except from Days 1
through 7 during their confinement to the clinic where the same dose was administered
by qualified site personnel.

L1L3 Injection, 10 mg/mL, was presented as a sterile solution for intraveneous
(IV) administration. Each vial contained 100 mg of L1L3 in 10 mL of aqueous buffered
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solution, and was sealed with a coated stopper and an aluminum seal. Atorvastatin (40
mg) is a white tablet coded “PD 157" on one side and “40” on the other.

Screening took place within 28 days of the dose for each subject. Subjects were
on stable dosages of atorvastatin for at least 45 days prior to screening. Subjects
received a single dose of L1L3 on Day 4, with multiple PK and safety assessments
through the confinement period (study Days -1, 1-7). The subjects returned to the
clinical research unit for subsequent visits.

Key inclusion criteria for the subjects were: on stable doses of atorvastatin (40
mg daily) for 45 days prior to Day 1, body mass index (BMI) of 18.5 to 40 kg/m2
inclusive, and body weight equal or lower than 150 kg. Key exclusion criteria for the
subjects were: history of a cardiovascular event (e.g., myocardial infarction (Ml)) during
the past year; poorly controlled Type 1 or Type 2 Diabetes mellitus (definition:
uncontrolled diabetes is defined as HBIAc >9%); and poorly controlled hypertension
(uncontrolled hypertension is defined as a systolic blood pressure greater than 140 mm
Hg or a diastolic blood pressure greater than 90 mm Hg, even with treatment). Subjects
who have hypertension and are controlled on stable dosages of anti-hypertensive
medications could be included. The study included both genders, with a minimum age
limit of 18 and a maximum age limit of 80.

Pharmacokinetics parameter estimates of L1L3 antibody in the presence of
atorvastatin and of atorvastatin were evaluated after a single dose of 0.5 or 4 mg/kg
L1L3 antibody. The absolute and percent change from baseline of fasting LDL
cholesterol (LDL-C) were measured after L1L3 antibody administration. In the study, the
incidence of subjects meeting toxicity or intolerable dose criteria was measured.
Incidence of treatment emergent adverse events (TEAES) categorized by severity and
causal relationship to study drug was also be measured. The timeframe for

measurement of each of the above outcomes was two months.

Study Protocol

Day -1: Subjects were admitted to the clinical research unit (CRU), and the
following were completed: reviewed and update inclusion and exclusion criteria;
reviewed and update medical history; reviewed and update history of all prescription or
nonprescription drugs, and dietary supplements taken within 28 days prior to the
planned first dose; brief physical examination; vitals sign measurements (blood pressure,
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pulse rate, body temperature) supine and standing; collected blood and urine specimens
for safety laboratory tests (serum chemistry; hematology, urinalysis, coagulation, lipase,
amylase, CRP) following a 10-hour fast; urine drug and alcohol screen test; urine
pregnancy test (females of childbearing potential); collected blood sample for
immunogenicity analysis (Anti-L1L3  Antibody); collected blood sample for
pharmacodynamic analysis (PCSK9 and Lipid Particle); collected blood sample for
pharmacogenomics (optional, subject’'s consent required); triplicate, supine ECG;
assessed alcohol, caffeine and tobacco use; assessed baseline symptoms/adverse
events; and randomized subject.

Day 1: Prior to dosing, the following were completed: ftriplicate, supine ECG
(prior to inserting IV catheter, if applicable); vital signs measurements (blood pressure,
pulse rate, body temperature) supine and standing; collected (Day 1, 0 hr.) blood
sample for PK (atorvastatin); subjects took the sponsor-provided atorvastatin dose (40
mgq); post dosing, blood samples for PK (atorvastatin) were collected at the following
time points for Day 1: .25, 5, 1, 2, 3, 4, 6, 8 and 12 hours. The following were
completed: assessed baseline symptoms/adverse events; reviewed concomitant
medications. Subjects fasted at least 10 hours prior to the lipid panel blood sample on
Day 2.

Day 2: Prior to dosing, the following were completed: vital signs measurements
(blood pressure, pulse rate, body temperature) supine and standing; collected (Day 2, 0
hr) blood sample for PK (atorvastatin); collected lipid panel following a 10-hour fast;
subjects took the sponsor-provided atorvastatin dose (40 mg). The following were
completed: assessed baseline symptoms/adverse events and reviewed concomitant
medications.

Day 3: Prior to dosing, the following were completed: collected Day 3, 0 hr)
blood sample for PK (atorvastatin); vitals signs measurements (blood pressure, pulse
rate, body temperature) supine and standing; subjects took the sponsor-provided
atorvastatin dose (40 mg). The following were completed: assessed baseline
symptoms/adverse events; reviewed concomitant medications. Subjects fasted at least
10 hours prior to the lipid panel blood sample on Day 4.

Day 4: Prior to dosing with atorvastatin and L1L3, the following were completed:
triplicate, supine ECG; vital signs measurements (blood pressure, pulse rate, body
temperature) supine and standing; collected (Day 4, 0 hr.) blood samples for
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atorvastatin PK; collected (Day 4, 0 hr) blood samples for L1L3 PK; collected blood and
urine specimens for safety laboratory tests (serum chemistry; hematology, urinalysis,
lipase, amylase, CRP) following a 10-hour fast; weight; collected lipid panel following a
10-hour fast; collected blood sample for pharmacodynamic analyses (PCSK9 and Lipid
Particle); collected blood sample for immunogenicity (Anti-L1L3 Antibodies). Dose
Administration:  subjects took sponsor-provided atorvastatin (40 mg). L1L3 was
administered by rate controlled intravenous infusion over approximately 60 minutes.
Post dose administrations, the following were completed: collected blood samples for
PK (atorvastatin) for Day 4 at .25, .5, 1, 2, 3, 4, 6, 8, and 12 hours post atorvastatin
dose; collected blood samples for PK (L1L3) for Day 4 at 1, 4, 8, and 12 hours from start
of infusion; triplicate, supine ECG 1 hour post dose; vital signs measurements (blood
pressure, pulse rate, body temperature) supine and standing at 1 and 4 hours from start
of the L1L3 infusion; and assessed baseline symptoms/adverse events; reviewed
concomitant medications. Subjects fasted at least 10 hours prior to the lipid panel blood
sample on Days 5 and 6.

Days 5 and 6: Prior to dosing, the following were completed: vital signs
measurements (blood pressure, pulse rate, body temperature) supine and standing;
collected (Day 5, 0 hr.) blood sample for PK (atorvastatin); collected (Day 5) blood
sample for PK (L1L3) ; collected lipid panel following a 10-hour fast. Day 5 only:
collected blood sample for pharmacodynamic analyses (PCSK9 and Lipid Particle).
Subjects took the sponsor-provided atorvastatin dose (40 mg). The following were
completed: assessed baseline symptoms/adverse events; reviewed concomitant
medications. Subjects fasted at least 10 hours prior to the lipid panel blood sample on
Day 7.

Day 7: Prior to dosing, the following were completed: triplicate, supine ECG;
vitals sign measurements (blood pressure, pulse rate, body temperature) supine and
standing; collected (Day 7) blood sample for PK (atorvastatin); collected (Day 7) blood
sample for PK (L1L3); collected lipid panel following a 10-hour fast; collected blood
sample for pharmacodynamic analysis (PCSK9 and Lipid Particle); collected blood and
urine specimens for safety laboratory tests (serum chemistry; hematology, urinalysis,
coagulation, lipase, amylase, CRP) following a 10-hour fast. Subjects took the last
sponsor-provided atorvastatin dose (40 mg). Prior to discharge from the unit, the
following were completed: brief physical examination; assessed baseline
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symptoms/adverse events; reviewed concomitant medications. Subjects were reminded
to return to the clinic and to fast at least 10 hours prior to the lipid panel blood sample on
Day 15. Subjects continued taking their prescribed atorvastatin medication throughout
the remainder of the study.

Day 15 (= 1 day): The following were completed: brief physical examination;
compliance check for atorvastatin; standard, supine ECG; vitals sign measurements
(blood pressure, pulse rate, body temperature) supine and standing; collected (Day 15)
blood sample for PK (L1L3); collected lipid panel following a 10-hour fast; collected
blood sample for immunogenicity (Anti-L1L3 Antibodies) ; collected blood sample for
pharmacodynamic analysis (PCSK9 and Lipid Particle); collected blood and urine
specimens for safety laboratory tests (serum chemistry, hematology, urinalysis, CRP)
following a 10-hour fast; assessed baseline symptoms/adverse events; reviewed
concomitant medications. Subjects were reminded to return to the clinic and to fast at
least 10 hours prior to the lipid panel blood sample on Day 22.

Day 22 (+ 1 day): The following were completed: brief physical examination;
compliance check for atorvastatin; vitals sign measurements (blood pressure, pulse rate,
body temperature) supine and standing; collected (Day 22) blood sample for PK (L1L3);
collected lipid panel following a 10-hour fast; collected blood and urine specimens for
safety laboratory tests (serum chemistry, hematology, urinalysis, CRP) following a 10-
hour fast; assessed baseline symptoms/adverse events; reviewed concomitant
medications. Subjects were reminded to return to the clinic and to fast at least 10 hours
prior to the lipid panel blood sample on Day 29.

Day 29 (¢ 1 day): The following were completed: complete physical
examination; compliance check for atorvastatin; vitals sign measurements (blood
pressure, pulse rate, body temperature) supine and standing; collected (Day 29) blood
sample for PK (L1L3); collected blood sample for pharmacodynamic analyses (PCSK9
and Lipid Particle); collected blood sample for immunogenicity (Anti-L1L3 Antibodies);
collected lipid panel following a 10-hour fast; triplicate, supine ECG; collected blood and
urine specimens for safety laboratory tests (serum chemistry, hematology, urinalysis,
coagulation, lipase, amylase) following a 10-hour fast, urine drug and alcohol screen
test; serum pregnancy test (females of childbearing potential); assessed baseline

symptoms/adverse events; reviewed concomitant medications. Subjects were reminded
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to return to the clinic and to fast at least 10 hours prior to the lipid panel blood sample on
Day 36.

Days 36, 43, 50, 57, and 64 (Termination Visit): The following were completed:
brief physical examination; compliance check for atorvastatin; standard, supine ECG;
vitals sign measurements (blood pressure, pulse rate, body temperature) supine and
standing; collected blood sample for PK (L1L3); collected blood sample for
immunogenicity (Anti-L1L3 Antibodies); collected lipid panel following a 10-hour fast;
collected blood and urine specimens for safety laboratory tests (serum chemistry,
hematology, urinalysis, lipase, amylase, CRP) following a 10-hour fast; assessed
baseline symptoms/adverse events; reviewed concomitant medications. Day 64 Only:
urine pregnancy test (females of childbearing potential); coagulation Panel; weight;
collected blood sample for pharmacodynamic analyses (PCSK9 and Lipid Particle).

Day 78 and 92: In some instances, two visits were added, Day 78 and 92,
pending the pharmacokinetic results from Day 57. In this event, the procedures for Day
57 were followed for Day 78, and the procedures for Day 64 were followed for Day 92.

Day 92 became the termination visit.

Results

There were no discontinued subjects in the study. There was one serious
adverse event (SAE), i.e. worsening of migraine headache, which was not drug-related.
The TEAEs were generally nonspecific, and none were severe in intensity. In addition,
the TEAEs were transient, with greater than 3x ULN alanine aminotransferase (ALT)
and/or aspartate aminotransferase (AST), without clinical signs/symptoms, and all were

resolved within one week.
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Table 4 summarizes the L1L3 PK parameters of this study.
Table 4: L1L3 PK Parameters: Geometric Mean (CV%)

Parameter 4 mg/kg L1L3 0.5 mg/kg L1L3
+ Atorvastatin + Atorvastatin
N, n 12,12 7,7
AUCn¢ (ng.day/mL) 777167 (13) 46338 (28)
AUC; (ng.day/mL) 726337 (17) 38310 (35)
Crnax (Ng/mL) 105048 (16) 13827 (9)
Trmax (day) 0.1 (0.04 —0.50) 0.17 (0.04-0.33)
t1/, (day) 7.3(33) 2.6 (34)
CL (mL/day/kg) 5.2 (15) 10.8 (29)
Vss (mL/kg) 52.3 (16) 40.2 (14)

Table 5 summarizes the results from this clinical trial study to evaluate
pharmacokinetics and pharmacodynamics of a single dose of L1L3 in human subjects
on stable doses of atorvastatin. The mean percent change from baseline of fasting LDL-
C levels after L1L3 antibody administration is provided (Table 4).

Table 5. Mean (SD) LDL-C vs Time Data

0.5 mg/kg L1L3 4 mg/kg L1L3
Day (n=12) (n=12)
Mean SD Mean SD
0 0.0 0.0 0.0 0.0
1 -28.8 20.2 -20.9 18.5
2 -48.5 26.3 -38.4 13.0
3 -66.7 28.2 -43.3 18.1
11 -34.4 27.0 -64.6 26.0
18 9.0 39.7 -73.2 21.2
25 23.3 435 -70.8 20.4
32 14.8 37.0 -69.9 14.8
39 21.2 36.7 -45.1 16.9
46 17.0 37.2 -19.2 16.4
53 27.9 42.7 -3.6 25.4

60 30.1 39.3 7.1 25.8
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Treatment with L1L3 in the presence of atorvastatin (dose = 40 mg) resulted in
substantial and durable dose-dependent fasting LDL-C lowering. The baseline fasting
LDL C was about 72.5 mg/dL. FIG. 7A depicts absolute fasting LDL-C levels after L1L3
antibody administration. FIG. 7B depicts the percent change from baseline of fasting
LDL-C levels after L1L3 antibody administration. Baseline is indicated as “0” in FIG. 7B.
With an L1L3 dose of 0.5 mg/kg, the maximum LDL-C lowering effect was observed on
day 3 following L1L3 administration. With an L1L3 dose of 4 mg/kg, the maximum LDL-
C lowering effect was observed through day 32 following L1L3 administration. The dose-
dependent response in LDL-C lowering is shown in FIG. 8. As shown in FIG. 8, L1L3
lowered LDL-C in patients on stable doses of statin at every dose administered.
Furthermore, the LDL-C lowering effect in patients on stable doses of statin was greater
than the effect in patients dosed with L1L3 alone (FIG. 8).

Example 4: PK-PD modeling and simulated time profiles

Based on the data provided in the studies described above, simulated serum
L1L3-time profiles and LDL-C-time profiles were generated. FIGS. 9A-F depict graphs of
simulated time profiles for L1L3 (top panel) and LDL-C (bottom panel) after
administration of L1L3 at the indicated doses, or placebo. The simulated profiles were
generated for dosing with 2 mg/kg L1L3 (left) or 6 mg/kg L1L3 (middle) compared to
placebo (right). L1L3 or placebo was administered at Day 0 and Day 29, i.e., two doses
four weeks apart. FIG. 10 depicts the simulated LDL-C-time profiles after administration
of following L1L3 dose amounts: 0.25 mg/kg, 0.5 mg/kg, 1 mg/kg, 2 mg/kg, 4 mg/kg and
6 mg/kg, each administered at Day 0, Day 29 and Day 56 (FIG. 10). The simulated
L1L3-time profiles and LDL-C-time profiles demonstrate that low doses of L1L3

administered once every four weeks produces sustained LDL-C lowering.

Example 5: Pharmacokinetics and pharmacodynamics following multiple doses of L1L3

This example illustrates a clinical trial study to evaluate pharmacokinetics and
pharmacodynamics following multiple intravenous doses of PCSK9 antagonist antibody
(L1L3) in human subjects.

This study was a randomized, multi-center, double-blind, placebo control, parallel
designed trial with a 28 day screening period, 4 week treatment period and 8 week
follow-up period (Figure 11). In the study, human Japanese subjects were administered
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L1L3 antibody at 0.25 mg/kg, 0.5 mg/kg, 1.0 mg/kg, or 1.5 mg/kg of the PCSK9
antagonist antibody. For each subject, the study consisted of 3 periods: screening,
treatment, and follow-up. The treatment period lasted up to approximately 28 days with
4 single I.V. doses of either L1L3 or placebo administered on Days 1, 8, 15, and 22. The
follow-up period will lasted approximately 8 weeks, from approximately Day 29 to the
last visit (Day 78). Subjects were seen periodically in the clinic for safety assessments
and collection of blood for routine laboratory tests, lipid profiles, PK, PD, and
immunogenicity samples.

Weekly treatment with L1L3 at all doses tested resulted in sustained, substantial
and durable dose-dependent fasting LDL-C lowering. The baseline fasting LDL-C was
about 155 mg/dL. FIG. 12 depicts absolute fasting LDL-C levels after L1L3 antibody
administration. FIG. 13 depicts the percent change from baseline of fasting LDL-C levels
after L1L3 antibody administration. Baseline is indicated as “0” in FIG. 13.

The table in FIG. 14 summarizes the results from this clinical trial study to
evaluate pharmacokinetics and pharmacodynamics following multiple doses of L1L3 in
human subjects on stable doses of atorvastatin. The mean percent change from
baseline of fasting LDL-C levels after L1L3 antibody administration is provided (“Mean”)
(FIG. 14).

Example 6: Pharmacokinetics and pharmacodynamics following multiple doses of L1L3

in combination with statin

This example illustrates a clinical trial study to evaluate pharmacokinetics and
pharmacodynamics following multiple intravenous doses of PCSK9 antagonist antibody
(L1L3) in human subjects on atorvastatin, simvastatin or rosuvastatin.

This study was a randomized, multi center, double blind, placebo control, parallel
designed trial with a 3 week screening period, 12 week treatment period and 8 week
follow up period.

Subjects enrolled in the study met all of the following criteria: men and women
subjects greater than equal to age of 18; body mass index of 18.5 to 40 kg/m?; total
body weight greater than 50 kg (110 Ibs) and less than 150 kg (330 Ibs); on a stable
daily dose of a statin, defined as atorvastatin 40 or 80 mg, rosuvastatin 20 or 40 mg or
simvastatin 40 or 80 mg for a minimum of 45 days prior to Day 1; lipids meet the
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following criteria at two qualifying visits (screening and Day -7): fasting LDL-C greater
than or equal to 100 mg/dL, ;

Subjects were seen periodically in the clinic for safety assessments and
collection of blood for safety labs, lipid profiles, PK, PD, and immunogenicity samples.
Telephone contacts were made prior to each visit to remind them of the 10-hour fasting
requirements, during screening and on Day 3 to assess adverse events and document
the contact in the subject’s source document. Subjects received one infusion of 1 mg/kg
L1L3, 3 mg/kg L1L3, 6 mg/kg L1L3, or placebo on Days 1, 29 and 57 with multiple
efficacy, safety and PK assessments throughout the treatment and follow-up periods.
Infusion rates were carefully controlled by an infusion device per protocol. Infusions
were administered as a single infusion over approximately 60 minutes.

Results

The 3 mg/kg dosage regimen and 6 mg/kg dosage regimen both achieved
statistical significance and exceeded the target value of 30% change in LDL-C from
baseline. No effect of L1L3 on triglycerides was observed. A slight elevation of HDL up

to 9% was seen. The treatment groups and enroliment are shown in Table 6.

Table 6
Placebo L1L3 L1L3 L1L3 L1L3
(N=19) 0.25 mg/kg 1 mg/kg 3 mg/kg 6 mg/kg
(N=19) (N=18) (N=18) (N=18)
n (%) n (%) n (%) n (%) n (%)

#of Subjects:

Atorvastatin 6 6 6 6 6

Rosuvastatin 6 (31.6) 5 (26.3) 6 (33.3) 5 (27.8) 5 (27.8)
7 6 6 7 6

Simvastatin

The pre-specified primary efficacy endpoint was the percentage change from
baseline of LDL-C at Day 85 analyzed using an ANCOVA model. The final ANCOVA
model contained terms for baseline LDL-C and treatment. To preserve the overall type |
error rate at a level of 0.05 for the primary endpoint analysis, a Haybittle-Peto, boundary
with 0.001 alpha spent was employed.

A strong treatment effect with a clear dose response was observed with variation

in LDL-C for the 3 and 6 mg/kg treatment groups driven by the missing-ness of doses
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(FIGS. 15 and 16). The LDL-C data were subsequently analyzed using mixed model
repeated measures to estimate both the treatment by time and empirical dose-response
profiles.

The pre-determined target value of additional 30% LDL-C when added to statins
was the proof-of-concept criterion of success. This target level of 30% of LDL-C
lowering or more, when added to statin therapy, was clearly achieved with the 3 and 6
mg/kg doses given every 4 weeks (FIGS. 15 and 16). The graph in FIG. 15 shows the
percent change from baseline by study day and treatment, and the graph in FIG. 16
shows the percent change from baseline by study day and treatment excluding the
subjects with missed doses. The 3 mg/kg L1L3 dosing regimen in patients on a stable
daily dose of a statin achieved LDL-C lowering to about 50% below baseline by Day 29
(FIG. 15). The 6 mg/kg L1L3 dosing regimen in patients on a stable daily dose of a
statin achieved LDL-C lowering to about 65% below baseline by Day 29 (FIG. 15). With
both the 3 mg/kg and 6 mg/kg dosing regimens, greater than 30% LDL-C lowering
persisted for 28 days (FIG. 16). A statistical summary of the placebo adjusted treatment
effects at Day 85 is provided in Table 7. In Table 7, the baseline of lipid profile is defined
as the average of values observed at Days -7 and 1.

Table 7: Summary of Statistical Analysis (MMRM)

of Percentage Changes from Baseline for LDL-C Data on Day 85

Difference
in LS means
(Test —
Comparison Reference)  Standard
(Testvs.Reference) . FBror 95%Cl ______ _'Pvalue
L1L3 0.25 mg/kg vs. Placebo 2.67 10.252 (-17.87, 23.20) 0.7958
on Day 85
L1L31mg/kgvs. Placebo 083 10013 (-19.23,20.89) 09340
on Day 85
L1L33 mg/kgvs. Placebo 3892 9.721  (-58.39,-19.46) 0.0002
on Day 85
L1L3 6 mg/kg vs. Placebo 5014 10.266  (-70.70,-29.57)  <0.0001

on Day 85
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A summary of L1L3 Cmax and trough concentrations is shown in Table 8.
Table 8: L1L3 Pharmacokinetics

Dosage | . After1"Dose | After3®Dose
(me/ke) Crnax (Hg/mL) Crrough(Hg/mL) Crnax (Hg/mL) Crrough(Hg/mL)
0.25 10.9 + 13.0 0.109 + 0.406 6.95 £1.55 0.122+0.226
(n=17) (n=14) (n=13) (n=8)
_________ 1 | 283+66 | 0.256+0310 | 373+264 |  0+0
(n=17) (n=14) (n=11) (n=9)
_________ 3 | 9224226 | 316+230 | 865+150 |  3.04+442
(n=18) (n=13) (n=12) (n=7)
_________ 6 | 182+64 | 17.4+116 |  179+66 |  156+153
(n=17) (n=14) (n=8) (n=7)

Monthly treatment with L1L3 at 3 and 6 mg/kg in patients on a stable daily dose
of a statin resulted in greater than 30% lowering of blood LDL-C levels from baseline.
Minor elevations (up to 9%) in HDL levels and little effects of L1L3 on triglycerides were
observes. L1L3 was generally safe and well-tolerated. Changes in LFTs, CK, ECGs,
and BP were transient, mild in nature and in most cases were considered not related to

treatment. No subject had positive ADA.

Example 7: Pharmacokinetics and pharmacodynamics following multiple doses of L1L3

in combination with statin

This example illustrates a clinical trial study to evaluate LDL-C levels following
multiple subcutaneous doses of PCSK9 antagonist antibody (L1L3) in human subjects
on a statin.

This study is a randomized, multi center, double blind, placebo control, parallel
group, dose-ranging study designed trial to assess the efficacy, safety and tolerability of
L1L3 following monthly and twice monthly subcutaneous dosing for six months in
hypercholesterolemic subjects on a statin. A total of 7 dose groups in two dosing
schedules (Q28d or Q14d), with 50 subjects per dose group are planned. Protocol
design is set forth in Table 9.
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Table 9
Arms Assigned Interventions
Experimental: Q28d Dosing Arm Group 1: Placebo, Q28d
Q28d dose groups will receive subcutaneous Group 2: L1L3 200 mg, Q28d

administration of L1L3 antibody or Placebo once a Group 3: L1L3 300 mg, Q28d

month
_Experimental: Q14d Dosing Arm | Group4: Placebo,Ql4d
Q14d dose groups will receive subcutaneous Group 5: L1L3 50mg, Q14d

administration of L1L3 antibody or Placebo every 2 Group 6: L1L3 100 mg, Q14d
weeks. Group 7: L1L3 150 mg, Q14d

Eligibility: ages 18 years or older.

Inclusion criteria: subjects should be receiving stable doses (at least 6 weeks) of
any statin and continue on same dose of statin for the duration of this trial. Lipids should
meet the following criteria on a background treatment with a statin at 2 screening visits
that occur at screening and at least 7 days prior to randomization on Day 1: fasting
LDL-C greater than or equal to 80 mg/dL (2.31 mmol/L); fasting TG less than or equal to
400 mg/dL (4.52 mmol/L); subject’s fasting LDL-C must be greater than or equal to 80
mg/dL (2.31 mmol/L at the initial screen visit, and the value at the second visit within 7
days of randomization must be not lower than 20% of this initial value to meet eligibility
criteria for this trial.

The primary outcome measure will be the absolute change from baseline in LDL-
C at the end of week 12 following randomization. Secondary outcome measures include
the following: LDL-C will be assessed as change and % change from baseline at the
end of week 12 following randomization; plasma steady-state L1L3 pharmacokinetic
parameters; proportion of subjects having LDL-C less than specified limits (<100 mg/dL,
<70 mg/dL, <40 mg/dL, <25 mg/dL); total cholesterol will be assessed as change and %
change from baseline at the end of week 12 following randomization; ApoB will be
assessed as change and % change from baseline at the end of week 12 following
randomization; ApoA1 will be assessed as change and % change from baseline at the
end of week 12 following randomization; lipoprotein (a) will be assessed as change
and % change from baseline at the end of week 12 following randomization; HDL-



10

15

20

25

WO 2013/008185 PCT/IB2012/053534
- 63 -

cholesterol will be assessed as change and % change from baseline at the end of week
12 following randomization; very low density lipoprotein-cholesterol will be assessed as
change and % change from baseline at the end of week 12 following randomization;
triglycerides will be assessed as change and % change from baseline at the end of
week 12 following randomization; and non-HDL-cholesterol will be assessed as change

and % change from baseline at the end of week 12 following randomization.

Although the disclosed teachings have been described with reference to various
applications, methods, and compositions, it will be appreciated that various changes and
modifications can be made without departing from the teachings herein and the claimed
invention below. The foregoing examples are provided to better illustrate the disclosed
teachings and are not intended to limit the scope of the teachings presented herein.
While the present teachings have been described in terms of these exemplary
embodiments, the skilled artisan will readily understand that numerous variations and
modifications of these exemplary embodiments are possible without undue
experimentation. All such variations and modifications are within the scope of the
current teachings.

All references cited herein, including patents, patent applications, papers, text
books, and the like, and the references cited therein, to the extent that they are not
already, are hereby incorporated by reference in their entirety. In the event that one or
more of the incorporated literature and similar materials differs from or contradicts this
application, including but not limited to defined terms, term usage, described techniques,
or the like, this application controls.

The foregoing description and Examples detail certain specific embodiments of
the invention and describes the best mode contemplated by the inventors. It will be
appreciated, however, that no matter how detailed the foregoing may appear in text, the
invention may be practiced in many ways and the invention should be construed in

accordance with the appended claims and any equivalents thereof.
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WHAT IS CLAIMED IS:

1. A proprotein convertase subtilisin kexin type 9 (PCSK9) antagonist
antibody for use in the treatment of a disorder characterized by an elevated low-density
lipoprotein cholesterol (LDL-C) level in the blood, wherein the PCSK9 antagonist
antibody is administered as an initial dose of at least about 3 mg/kg, about 4 mg/kg,
about 5 mg/kg, or about 6 mg/kg; and administered as a plurality of subsequent doses in
an amount that is about the same as or less than the initial dose, wherein the initial dose
and the first subsequent and additional subsequent doses are separated in time from

each other by at least about four weeks.

2. A proprotein convertase subtilisin kexin type 9 (PCSK9) antagonist
antibody for use in the treatment of a disorder characterized by an elevated low-density
lipoprotein cholesterol (LDL-C) level in the blood, wherein the PCSK9 antagonist
antibody is administered as an initial dose of at least about 200 mg or about 300 mg;
and administered as a plurality of subsequent doses in an amount that is about the
same as or less than the initial dose, wherein the initial dose and the first subsequent
and additional subsequent doses are separated in time from each other by at least
about four weeks.

3. A proprotein convertase subtilisin kexin type 9 (PCSK9) antagonist
antibody for use in the treatment of a disorder characterized by an elevated low-density
lipoprotein cholesterol (LDL-C) level in the blood, wherein the PCSK9 antagonist
antibody is administered as an initial dose of at least about 50 mg, about 100 mg or
about 150 mg; and administered as a plurality of subsequent doses in an amount that is
about the same as or less than the initial dose, wherein the initial dose and the first
subsequent and additional subsequent doses are separated in time from each other by
at least about two weeks.

4. The PCSK9 antagonist antibody of any one of claims 1 to 3, wherein a
statin has been administered prior to the initial dose of the PCSK9 antagonist antibody.

5. The PCSK9 antagonist antibody of claim 4, wherein a daily dose of a statin

is administered.
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6. The PCSK9 antagonist antibody of claim 4 or 5, wherein stable doses of
the statin have been administered for at least about two, three, four, five or six weeks
prior to the initial dose of PCSK9 antibody.

7. The PCSK9 antagonist antibody of any one of claims 4 to 6, wherein the
statin is atorvastatin, cerivastatin, fluvastatin, lovastatin, mevastatin, pitavastatin,
pravastatin, rosuvastatin, simvastatin, or or any pharmaceutically acceptable salts, or

stereoisomers, thereof.

8. The PCSK9 antagonist antibody of claim 5, wherein the daily statin dose is
selected from the group consisting of 40 mg atorvastatin, 80 mg atorvastatin, 20 mg

rosuvastatin, 40 mg rosuvastatin, 40 mg simvastatin, and 80 mg simvastatin.

9. The PCSK9 antagonist antibody of any one of claims 1 to 8, wherein the
disorder is hypercholesterolemia, dyslipidemia, atherosclerosis, cardiovascular disease,
or acute coronary syndrome (ACS).

10. The PCSK9 antagonist antibody of any one of claims 1 to 19, wherein the
antibody comprises three CDRs from a heavy chain variable region having the amino
acid sequence shown in SEQ ID NO: 11 and three CDRs from a light chain variable

region having the amino acid sequence shown in SEQ ID NO: 12.
11.  The PCSK9 antagonist antibody of claim 10, wherein the antibody is L1L3.

12. The PCSK9 antagonist antibody of any one of claims 1 to 11, wherein the
antibody is administered subcutaneously or intravenously.

13.  The PCSK9 antagonist antibody of any one of claims 1 to 12, wherein the
antibody is administered about once a month.

14. A method for the treatment of a patient susceptible to or diagnosed with a
disorder characterized by an elevated low-density lipoprotein cholesterol (LDL-C) level
in the blood, comprising:

administering to the patient an initial dose of at least about 3 mg/kg, about
4 mg/kg, about 5 mg/kg, or about 6 mg/kg of a proprotein convertase subitilisin
kexin type 9 (PCSK9) antagonist antibody; and

administering to the patient a plurality of subsequent doses of the antibody

in an amount that is about the same as or less than the initial dose, wherein the
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initial dose and the first subsequent and additional subsequent doses are
separated in time from each other by at least about four weeks.

15. A method for the treatment of a patient susceptible to or diagnosed with a
disorder characterized by an elevated low-density lipoprotein cholesterol (LDL-C) level
in the blood, comprising:

administering to the patient an initial dose of at least about 200 mg or
about 300 mg of a proprotein convertase subtilisin kexin type 9 (PCSK9)
antagonist antibody; and

administering to the patient a plurality of subsequent doses of the antibody
in an amount that is about the same as or less than the initial dose, wherein the
initial dose and the first subsequent and additional subsequent doses are
separated in time from each other by at least about four weeks.

16. A method for the treatment of a patient susceptible to or diagnosed with a
disorder characterized by an elevated low-density lipoprotein cholesterol (LDL-C) level

in the blood, comprising:

administering to the patient an initial dose of at least about 50 mg, about
100 mg or about 150 mg of a proprotein convertase subtilisin kexin type 9
(PCSK?9) antagonist antibody; and

administering to the patient a plurality of subsequent doses of the antibody
in an amount that is about the same as or less than the initial dose, wherein the
initial dose and the first subsequent and additional subsequent doses are
separated in time from each other by at least about two weeks.

17.  The method of any one of claims 14 to 16, wherein the patient is being
treated with a statin.

18. The method of claim 17, wherein the patient is being treated with a daily

dose of a statin.

19. The method of claim 17 or 18, wherein the patient has been receiving
stable doses of the statin for at least about two, three, four, five or six weeks prior to the
initial dose of PCSK9 antibody.
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20. The method of any one of claims 17 to 19, wherein the statin is
atorvastatin, cerivastatin, fluvastatin, lovastatin, mevastatin, pitavastatin, pravastatin,
rosuvastatin, simvastatin, or or any pharmaceutically acceptable salts, or stereoisomers,

thereof.

21.  The method of claim 18, wherein the daily statin dose is selected from the
group consisting of 40 mg atorvastatin, 80 mg atorvastatin, 20 mg rosuvastatin, 40 mg

rosuvastatin, 40 mg simvastatin, and 80 mg simvastatin.

22. The method of any one of claims 14 to 21, wherein the disorder is
hypercholesterolemia, dyslipidemia, atherosclerosis, cardiovascular disease, or acute
coronary syndrome (ACS).

23. The method of any one of claims 14 to 22, wherein the patient has a
fasting total cholesterol level of about 70 mg/dL or greater prior to administration of the
initial dose of PCSK9 antagonist antibody.

24.  The method of any one of claims 14 to 23, wherein the patient has a
fasting LDL cholesterol level of about 130 mg/dL or greater prior to administration of the
initial dose of PCSK9 antagonist antibody.

25. The method of any one of claims 14 to 24, wherein the antibody comprises
three CDRs from a heavy chain variable region having the amino acid sequence shown
in SEQ ID NO: 11 and three CDRs from a light chain variable region having the amino
acid sequence shown in SEQ ID NO: 12.

26. The method of claim 25, wherein the antibody is L1L3.

27. The method of any one of claims 14 to 26, wherein the antibody is

administered subcutaneously or intravenously.

28. The method of any one of claims 14 to 27, wherein the antibody is

administered about once a month.

29.  An article of manufacture, comprising a container, a composition within the
container comprising a PCSK9 antagonist antibody, and a package insert containing
instructions to administer an initial dose of PCSK9 antagonist antibody of at least about
3 mg/kg, about 6 mg/kg, about 200 mg, or about 300 mg, and at least one subsequent
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dose that is the same amount or less than the initial dose, wherein administration of the
initial dose and subsequent doses are separated in time by at least about four weeks.

30. The article of manufacture of claim 29, wherein the package insert
includes instructions for administration of the PCSK9 antagonist antibody to an

individual being treated with a statin.

31. The article of manufacture of claim 30, wherein the statin is atorvastatin,
cerivastatin, fluvastatin, lovastatin, mevastatin, pitavastatin, pravastatin, rosuvastatin,

simvastatin, or any pharmaceutically acceptable salts, or stereocisomers, thereof.

32. The article of manufacture of any one of claims 29 to 31, wherein the
instructions are for administration of an initial dose by intravenous or subcutaneous

injection and at least one subsequent dose by intravenous or subcutaneous injection.

33. The article of manufacture of any one of claims 29 to 32, wherein a

plurality of subsequent doses are administered.

34. The article of manufacture of any one of claims 29 to 33, further
comprising a label on or associated with the container that indicates that the
composition can be used for treating a condition characterized by an elevated low-
density lipoprotein cholesterol level in the blood.

35. The article of manufacture of any one of claims 29 to 34, wherein the label
indicates that the composition can be used for the treatment of hypercholesterolemia,
atherogenic dyslipidemia, atherosclerosis, cardiovascular disease, or acute coronary
syndrome (ACS).

36. The article of manufacture of any one of claims 29 to 35, wherein the
antibody is L1L3.
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L. i & A A B A ORF B BT IS kex in9 28 (PCSK9) FEHTHLIA, H TR 7 R iEAE T+ I
T A 25 B IR I A (LDL-C) 7K 199593 » SLrh irik PCSK9 F5bthi ik LA U it
&k 20 K2 3mg/ kg K2 dmg/kg K% 5mg/kg BLF KZ) 6mg/ ke i ;b5 i H 245
SRS, BT 5 S50 S IR R B K A R SR T RI8E 7 &, oA prid a7 & 5 58 — 4
Ji G2 S AA M e S A R B AR K 4 ]

2. T 8T VAL AL AT B 2 1B kexin9 28 (PCSK9) H5HTPUIA, T IRI7 RRAELE T 13
O R AR B T e IR B (LDL-C) KPR , o it i PCSKO H5 50 4 LLAI46 i
T8 A 22 /b K24 200mg BK ) 300mg it FH s B i it 22 A J5 S5 i, il i S50 i S5 0046 771
= RAHM R SR THILEFIE, Hh TR WG R 5 58— A G 88 LRIk 15 S50 =A% R [
2R 4

3. T HE VAL B ST B A IS kexin9 B (PCSK9) F5Pthuik, H TiRTTRHIESLE T M
o A A B e e IR A (LDL-C) AP IR , b ik PCSKO 5 B 4 LLAI4f it
A 22 /b K2 50mg K4 100mg BKZ 150mg il 5 Bt G it FH 221 I S5 &, nid ) 2511
&= S5V E KL AE R BAK TRIa6 7 &, Hrh I yaa 7 & 5 5 — A B2 A Ja 8257
AR R R 2 D K2 2 F

4. BORJELSR 1-3 FE— D) PCSK9 F5Pihuia, Horr 787t FH 4146 77 & 1) PCSK9 F5Hidiik e
A L T AT R 259

5. BURIEESK 4 1) PCSKO FEHudi A, Forp it A H A &y T2 259 .

6. BURIER 4 5 5 [ PCSKO FEbrhuhk, oA 78 it FH AT 46 7 i (1) PCSK9 Bk 2 /i L&t
A E N E YT R 2> K2 2.3.4.5 8K 6 Ji,

7. BRI R 4-6 /T — I PCSK 5 PPk, Sorb ik Ath VT 2R 254 BT FEAAMYT 7 374K
AT FTRARARTT IS ARABYT S ARAN YT UCARARTT AR A YT B AR YT 2R AR AT B 3
ATATT 298] e 52 10 £h o 3 ST AR AL A

8. BURIE R 5 [¥) PCSK9 HEHiHu ik, A yT 22911 H 2k B 40mg Bl FGA AR YT
80mg FIFEARARYT  20mg & 3% Ath YT 40mg B HARARTT + 40mg =FARABT T+ F 80mg FARART .

9. BURZELSR 1-8 A& 1) PCSKO FEHTPLIA, Hor ik S5 s A2 e L[] J2 M0 9iE 1t T 53 5
SRR, Lo 1M B B B MR I ZR A A (ACS) o

10. BUFEE SR 1-19 fF— T[] PCSK9 5 B Hi ik, H b prik i A &k B B A SEQ 1D
NO: 11 RGBT 4 ) B4 ] A8 X I = A CDR, K>k B BAA SEQ 1D NO:12 R 2R T
HI A AZ X [ =4~ CDR.,

11, AUCRIZESR 10 (1) PCSK9 F5Hii A, Horh prid i & L1L3,

12. BRIEESR 1-11 AF—T0 ¥ PCSK9 F5HUHi A, Horh Prik Pk s e B sl #f ik i it

13, ACRIEESR 1-12 AF— T PCSK9 F5Huiifsk, Hh pridHifk K& H it — X

14. 697 G & T BOS W A RELE T My b o & A B T a8 IR B (LDL-C) 7K
SRR 1R A8 ) T AL

25 B8 Tt AT 46 0 2 1R AT 2 1 A A, B4 B 2R 1R kexin9 28 (PCSKO) F5HUHLAA,
RWIUEFE R %70 K2 3mg/ kg K4 4mg/ kg K4 5mg/kg, 8L # K2 6mg/kg ;

o5 B 2 A J5 SR E R TR BT, BT J5 S5 &5 0T 4A 57 K 249 AH [R] 8k K T4

G, LA IR A6 ) B 5 — IR S iR R R ) i S A S ) B AR 2 K 4
2
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15, VAT S I B W o BB R HELE T Iy b o s A R A A IE B (LDL-C) 7K
SR 1) BB B T AL

o5y S T AT 06 5 B2 00 T B ) AR A B R 1 B kexin9 B (PCSK9) FhPTHLA, T
BIEAFE A 2 K2 200mg 8k K4 300mg,

o BE 2 AN e S0 S 10 Frd bk, Brid J5 S8R50 S5 = KA R 8CE K 1)
LhHF &, o TR UG ) S R IR A SR A A M S SR AR R R 2 D R 4 R

16. 597 Gy i BOS W B R AELE T i T s R e I (LDL-C) 7K
SR R A B 1 LA

o5 S T AT 6 5 2 ) i B 1 R AR A S B B2 1 B kexin9 BY (PCSK9) FEPLHLIAA, BT
RYTEEF B A £ K2 50mg K4 100mg 5k & K4 150mg,

gy B E 2N 5 S50 E N Tl Bk, Brid 5 S50 S5 E KA R B KT 1)

G, Ho PR AIaA ) S A IR SR SR S A MR S SR AR R R 2 DR 2 2

17, BURELSR 14-16 AF— T 732, Horb B 88 35 IEAE A T 2R 54T 1697

18. BURIESR 17 (7515, Hrh Brid 3 1 AE FH H A &ty T R 25697

19, BUMIESR 17 8518 (17775, Jorp Jivads s 76 Tt F 4046 77) & 1K) PCSK9 FtiA 2 /iy CL 488
ZhERE AT A 2 D KL 2.3.4.5 B 6 JH.

20. BUMELR 17-19 AF— T 77 1%, Hod Prif fihy T 28 254 2 By T a2 AR AT
BARABTT IS AT SEARAT T VCARA YT AR T B IR AAYT 2 ARA YT B S AT A 24
VIR 52 1 R B AR R A

21, BURE SR 18 1751, LAy T R 2541 H &% 5 40mg FIFGARALYT .80mg FiIHGA%
fihyT . 20mg B IARATT 40mg ' HARARYT L 40mg = ARARTT A 80mg ¥R AT .

22, BURELSR 1421 AF— TR 754, L rb T i S5 9 A2 v JIH [o] J2 10 RE 10 575 B bk o
FERBAL /0 I P B ST k&R A AE (ACS) .

23, BURIEL R 14-22 A5 — T 77 7%, Forb pirids £5 38 76 i P W0 4R 70 2 1 PCSKO d5 Hihi ik 2
A 25 LS E [ 7K S 24 K24 70mg/dL B ey o

24, BURELSR 14-23 (5 — T 77 7%, Forb i 55 3 76 il P W0 06 70 2 1 PCSKO d5 Bipi ik 2
AU R)20 I8 LDL JH [ B AP 24 2K 2 130mg/dL B8 o

25. BUREESR 14-24 AF— T 7732, Hh il ik 8k B B SEQ 1D NO: 11 iR
FEIRJT A B RE ] AR X K =~ CDR, Ak H HA SEQ ID NO:12 FiR2d SR 741 (K 2 BEw] A2
[X [ =A™ CDR.

26. BURELR 25 (07715, Hp Bk bk e L1L3.

27, BURIELSR 14-26 (T — I 77 7%, Sorb Il Bk 48 5 sl ik v it A

28. BURELR 14-27 AL— I 777, A Brid bk K4 H i — k.

29. —FPiliG &, AL S AL, B T IR AL WIS PCSK9 #5Pihi A4 &9, k&
ATt FH PCSKO F5HUHL A4 1 1 B 1) B, 24 0T, U B it FH KT 46 70 A 2220 K 2 3me/ ke K2
6mg/kg\ K7 200mg B # K4y 300mg, H Jti FH 22 /b — AN G 85 &, Pk 5 850 & 541G 7 &
FHIF SR T HIaG &, Fe A a6 7 5 5 i 250 e A% e B 22 b K4 4 F.

30. BURIEER 29 [yl i, Horb B 0 28 e 70 AL 25 1E Ay T 2R 259 ¥R 7 A 1 it A
PCSK9 F5 5P UL -
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31, BUAIER 30 FR il i, o rb BT IR A YT SR 25 Y02 Bl FR AT v 57 AR Ay T L e At
VTS ARARYT SRty T DEAR AT ARl T B AR ety T S efth VT B SR 2 1
HhECE AR,

32. BUMIEER 29-31 AL TRl ity 2 rb Bk v B 4 W1 S e ok P 8 B2 32 A it P
Brgasn s, A K A s S D A R R

33. BURIESR 29-32 AF— T illid e, Forp it 2 A e S5

34. BURIESR 29-33 (T iE i, B DU S TR A a5 Lol HOCBRIARZE, BT
RS W TR AL A P R] H TR R A T IR T e AR R AR L A K PR
il o

35. BUAIER 20-34 A — TR HiliE &, Horb Briddr 254 W1 Brid 4 & Wl M TR 77 i
e P IfAE 50l K S A A A 1 I A S s A R AR R AL L L P B S M I gR A
(ACS) »

36. BUREESR 29-35 A — TR HlIE i, Ferp Brid puih 2 L1L3,
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{£ 47 PCSKO $uikRIIaTT

[0001]  AHOCHIE

[0002] AR HIFER 2011 4F 7 H 14 H HiE 19 3 | il B g 5 61/507, 8652012 4F 3
H 22 H g3 B IR I g 5 61/614, 312 J¢ 2012 425 H 4 H HIE ) 36 IE N 115 5
61/643, 063 AL, T A SCRR A LTI AR L o

& R4

[0003] A& W R AT RFIEAE T 2 TP AR 2 FE IR de 3 (LDL) 0k St 25 T s R v 11048
77 % TR IGTT J5 S A FE i PURT 8 A L AL BA, ST 1 85 TR kexin9 2 (PCSK9) Hifk,
M BT ST R MG . FridiGyr 77 3558 7 M LDL- AHE FEEK T 1
BEEALS, W R T YIS R/ BCvh T E L] PR T i 1 AR 3 , 456 5 I 1 v T s I o i 3 s ik
SRR AL P M6 55 B AR AL, S el ik 2 6 A R B 3l e, /0 1L 55

[0004]  REITS &

[0005]  7E3E [, 20 J7 AN R PRI e A TR0 JUE 2 AR 0 RO o RV R R L 22 AN IR
WS PRI 22 1EAT VR T 5 /0 ML A S v 7 1A B0 TR RE AL 2 I AR 2 BRI 2 R A
IR FERE AL A — PP B R, A2 AL E K S51R ZFET-AH R e Lo A . H AT
YR T — BB ROV K AU TR 2% 2 0BG S5 R LS B PR W A R AN E B R
3o WaPR b e AH DG FLH LI I i S5 0 SRR A AE T 04 bl o IH [ B R T B - IR ER 1 (AR
FERG S (VLDL) 1 LDL) F &y, ANFERt sk 1 bl = H i = BEIME . Fredrickson et al., 1967, N
Engl J Med. 276:34-42, 94-103, 148-156, 215-225 }% 273281, R4 FHALY T 2R 2543697 (B
AU BB FEREAL PIARHETRTT ) 5 AR HILLR, 45 BH 2 AN Be 0 A2 YA T 7 /0o I /8958 1) 7 22,
T 0o I P B 60-T0% g 0o I A 0o R R AERT A R SR, T B HE B I 1A 3
FEARAY LDL AP PR & fe B 3, A A il R A0 i 5 (National Cholesterol
Education Program (NCEP)2004) .

[0006] [ 48 3k B PCSK9 J2& I 2% K 2 & i &5 (1 H I i (LDL-C) 1 =& B2 17 B8 7, JF
HeEegda4 = HHLLwiBs 97 7 0% (CHD) » Hooper et al., 2011, Expert Opin
Ther Targetsl5(2):157-68, AN @fE MR EE T R M[EURE, K575
(1) IfiL 3% LDL~C 7K °F K& CHD ¥ $2 5y 1 & A2 A4H 5C, 10 Th &8 6l 2 & 58 48 5 K LDL-C /K °F
K CHD f& B& F% % #H . Abifadel, 2003,Nat Genet. 43(2) :154-6 ;Cohen, 2005, Nat
Genet. 37 (2) : 161-5 ;Cohen, 2006, N Engl J Med. 354 (12) : 1264-72 ;Kotowski, 2006, Am J
Hum Genet. 78(3) :410-22, 7F A&, PCSK9 ) 5¢ 4Bl 2% S EUR M IE LDL-C{20mg/dL, 7F fd
RERT% IS  Hooper, 2007, 193 (2) :445-8 ;Zhao, 2006, Am J Hum Genet. 79 (3) :514-523,
[0007]  PCSK9 J& T 22 24 IR & [ g 1) Al B AT B 28 10 I8 53 06, & |l — A N= R o T 45 44
B (prodomain) « — AN Aili BT B £ 1 BT 4 AL &5 A BRI — A ¢ K & bl iR / A
2 45 14 355 (CHRD) 41 /%. PCSK9 7EJFHE b iy i 38, HLAE AT 45 M ek B A0 2443 J5 4 Wb, i
A T 45 A8 BUOR B 5 A 25 A B AR L 25 & . PCSK9 19 44 4k &5 74 B 7E i3 pH7. 4 (1
E pHAE ) SR % R 8 A 2k (LDLR) 1938 i A2 K BBl 7 #F 25 &2 A (BGF-A) &5 1) 35 &5

5
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4y 16 K 2 pH5. 5-6. 0 ( Py 3 18 pH {E ) B A 5 (& 1% 2 A1 . Bottomley, 2009, J Biol
Chem. 284 (2) :1313-23, C- Kt 45 #4482 5 LDLR-PCSK9 & &5 WHI WAk, A 5 fE 4L 45 14
8, 4 4. Nassoury, 2007, Traffic8 (7) :950 ;Ni, 2010, J Biol Chem. 285(17) :12882-91 ;
Zhang, 2008, Proc Natl Acad Sci USA, 2008, 105 (35) : 13045-50 ., PCSK9 [#13 % it T G 45 2
B AT I R PR AA R FAA LDL—C [¥) LDLR-PCSK9 & -4 T 511, 1X 5 Ths il e R A Th e 35
1B AH I I PR A &5 At P ) 5848 — %k, Lambert, 2009, Atherosclerosis203(1) :1-7,
[0008]  H Al IF7ETFF & & Fi VG o7 7712 LA PCSK9, A03538 i siRNA 8RR B 1P R (1 9
BRI BR LA S T LR R PCSK9-LDLR AH HAE ]« Brautbar et al., 2011, Nature Reviews
Cardiology8, 253-265, {441, Chan, 2009 1 Ni, 2011 JJ4RiE T2/ ATHE A R KB 504h
A FE{K LDL-C W& 5T —PCSK9 B ya BEPLIA Pk iE 2 i H 3mg/ke 1¥] PCSK9 F5Hihiik
I, BERPHUAARAEIE N RS P 1 32 155 70 K29 61 /NIEAT 77 7N o Chan, 2009, Proc
Natl Acad Sci USAL06(24):9820-5 ;Ni, 2011, ] Lipid Res.52(1):78-86, C.&#iE T
PSCK9 F5PiHi Ak 7TD4 A U P BRI (cynomolgus monkeys) IL{E H [ BE A 76t FH 5
5] 10mg/kg (1) PCSKO FEHiHifkmS, 7D4 76 8 = MK T 2 Ko PCT THRHHE AT 5
W02010/029513,

[0009]  AAAEIIE HAF A & I 22 Wi AT 345 5 B A, D5 ANE R & JE50 % H PCSK9
FEBUPUATE NS035 T 2 570 AT v R[] B RE A AHOC CVD R AR, R SRk, 24 173X
RN A TR ARG 25T R

[oo10]  Jx EHARIA

[0011] AR BHMS K Il it 05k PCSKO 3% 14 & PCSK9 X LDL~C i 32 /K S (I AH R AR i i 22 K 1.
R LDL-C 7P FRA R B TR 9697 7 %o

[0012]  FE—SU5jfi 7y Sy, AR WAL T VR TT 25 BT B2 W S8 A e PRI ) NS i
BB 7 R R AR AE T I A R AR R s B IR B (LDL-C) 7K, ik 75 A,
T AR Tl W) AG 70 & 1 AT R 1 4% AR A M B 2 1 kexin9 &Y (PCSK9) FEHUHLIA, WU
FIE N T/ KY) 0. 25mg/kg. 0. bmg/kg. Img/kg. 1. bmg/kg. 2mg/kg.3mg/kg.4mg/kg.5mg/kg.
6mg/kg.8mg/kg.12mg/kg.50mg. 100mg. 150mg . 200mg . 250mg . 300mg . 350mg 8¢ # 400mg ; LA AL
25 BF T Z A e 85N 2 P, Ik e 90 & 51867 & KA R S0 T1aG 7 &, H
TR ETIR IR S A IR JE B B AT S ) e AR TR R 2 2D K2y 1.2.3 B4 .
A BT LA 51 4 PCSKO F5 5P L1L3 . 75— 285y 2, A & B ] DIAE AT X
FERIHUAR S, FTiR P 2ok B EA SEQ ID NO: 11 FiR 2 i 54 [ T BEm] A% X 1 =4
CDR J >k B HA SEQ 1D NO: 12 AR 2 B /R 771 (42 BE v A2 [X [ =~ CDR.

[0018]  7E— U5 77 S, WG 7 & AT DL K4 0. 256mg/ke K4 0. bmg/ kg K4 1mg/
kg B K2y 1. bmg/ kg, HIAATE 55— IR 5 S50 5 B P Jm S50 5 1t FH Az stk m] TR) B K 4 1
i,

[0014] 755 —LESLjt 7 2, HIEA T & ] L2 K2 2mg/kg K2 4mg/kg K4 8mg/kg B
TR 12mg/ kg, FIGAHT 75 58— R G S50 & A P i S50 = 16 il A A% e mT TR) B 22 2D K4 2
Jil o

[0015]  7E ) —2eSjf Jy &, ¥R & AT LR K4 50mg K4 100mg K%y 150mg B # K
2 175mg, WA 5 5 — IR i S50 & e P i 250 5 (1)t FH A e m ) B 22 20 K 2 2 1

6
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[0016] 75y —2Lsjili 7y Z2vh, WIUG )& 1] LLJE K2 3mg/ke Bl K4 6mg/ke, WA &S
5 — IR JE S5 B R T I SR e P A e rT TR R R Ky 4 ] AR S — s T R, )
UEF BT LU K2 200mg 8% K4 300mg, 4G 7 & 5 58 — IR Ja 8250 & X a 8250 = 10 i
AR I RT [RIBg 22 /DR 2y 4 Fl o fE— 285y &, PCSKO FEHihiike e e Tt o 7528
SEiE 7 A, PCSKO FhHuA2 8 i ik o it

[0017]  FE—SL5ji 77 S, WG & 5 50— IR Ja S50 B R P i 50 2 1 it FH AR 1 ] TR) B
KL 4 o 182057 S0, W67 8 5 50— IR L35 & R i e S50 2 0 it A A% 06 W] TR
K2y 8 . 2 x5k EAR ] LLS W) 4h 71 & K29 AH R B I T RIaa 71 =

[0018]  FE—2BSyli /7 Sy, BT g m] LAt v M ] 2 MR  of 0 S 7 s R AR AL L o0
S O B B T Ik S A (ACS) o I PCSKO RS PPtk i, AR
()25 s T /K~ W] Ay , 48] 4K 24 600mg /dL B3 58 Va7 o £E 491V FH] PCSKO 5 HiHUIAZ 1T,
N 78 I LDL JH [ 7K P m] 48 K24 130mg/dL Bk B e AE—2Esijili 5 29, 46
VIR PCSK9 HEhihuik ar, N3 1178 I LDL JH [ B 7K P o] BLZ K2 145mg/dL 8k
=

[0019]  FE—HUSLjE Ty &b, A IEAE R T R MiayT o A6 — S5y =, e H
FE AT R AMIGIT « AE— 285l J7 229, AEWI0E ) PCSKO FEHTPTAAZ /T, AT LI AR
SR T A R AT T 2R 25 o A6 —SUST 7 2, AEWI I FH PCSKO BLAR 2 /T, 45 i I
RS EFINE AT K25 . Pk Ae s R & nT L2, B H5R) SelE b H A E. 75— L85t
T3 G, FERIRE ] PCSKO FEHLHTIARZ 1, A A 2 3 g H il RS 0E 1) & A T 2R 259, I
M & /b Ry 2.3.4.5 8L 6 J8 o 762850t 7 22, FEWIME FH PCSK9 F5Hihi ik /i, i
FasE R Ay T 2R 25 (NS 50 38 1825 I8 LDL JIH [ i K S A, 491 G K44 70 8%, 80mg/dL BY %
B

[0020]  FE—HEsTjl Ty R, ik ikl — b A i A E AT T 2R 259

[0021]  7E—485L)t 7 2277, PCSKO FEHIHLIA RIWILAH R ] LU K E) 3mg/ kg BL# KZ) 6mg/
kg, MIGHFE 5 50— R S35 i M 75 I 450 = 1Rl P AR e T TRD B K29 4 sl K29 1A H o
TE—2ESf 77 221, PCSK9 FEHLHLIAMAIA6 12 7] LU KEY 200mg 857 K2 300mg, HJ457)
=5 IR E SRR R E S0 B i FHAR I AT TRIBE R 2 4 R sl KR4y 1A~ Ho

[0022]  Fp i& At ¥T 25 25 W v DL, 4] BT FE A% At VT (atorvastatin) « P 57 A% ik
VT (cerivastatin). i 1% fh 7T (fluvastatin). ¥& 1% fih 7T (lovastatin). ZE f& fih
7T (mevastatin) . UG &% fth VT (pitavastatin) . & (% fih ¥T (pravastatin) . % 75 % fih VT
(rosuvastatin) AT (simvastatin), BEF & B W N KA GEIT e AABTT I
KU (ezetimibe) , JARARTT IHAHER , FIHEAANYT (atorvastin) M2 S P (amlodipine) ,
CLRCAEARYT IR o A6 — 2858 77 S oh, P Ay T 2R 2590550 5 ] LU, 491 41 40mg Bl 464K
b yT .80mg P FEARAYT  20mg & A% AT . 40mg & IR AT . 40mg F=ARAR YT Bk SOmg 1%
T o

[0023]  7E—28Sji Jy b, P 7 A AR 45 R A i )46 57 & 1) PCSK9 F5 it fk L1L3,
FT R MR A 20 K2 3meg/kg B K4 6mg/kg ;s UL 45 B2 2 it FH 2 430 B i i,
FIT Ji5 850 B 5 W1 aA ) SR ZAH R BB AR TR0 aa 70 &, HorhIidaRE 550 — IR G 850 & &
P S50 B 1 i R A B TR B 222 K24 4 R, b B S IEAE AR e 1 H 55 At v T 25 24

7




ON 104093423 A W B B 4/37 1

YIRTT o AE— 2887 S, Ay T R 259 RS e 1) H ) & 0T LLAE 40mg BT FEARARYT 80mg Fif
FEARAMYT \ 20mg B AARANYT 40mg B IRARABYT L 40mg FARAYT B FE 80mg FARAthiT .

[0024]  FE—SCSIjl 7 S, Pk 5 vA B s 4 B i AT U6 77 = 1) PCSK9 $5Budifk L1L3,
FriRIa6 78N 22 /0 K4 200mg B K4 300mg ; M 45 S it 24 Ja 255 B PR, Tk
Ja 85 & 56 KL AH R s E R T RIaa 0 &, b yidsnE 558 — R a9 e L HiE
S50 )it FH AR G TR B 22 2R 2 4 18, e vk B 1B AR FH AR E (1) HLRI = Ay T 2R 259038
7 o 16— SESL 77 2, BTk T i A 45 A8 i U675 2 (1K) PCSKO 5P 5144 L1L3, Fridy]
LEFRIE A 22/ K2 50mg K2 100mg K2 150mg 5 K2 175mg ; M4 R i H 2 1 5 48
FE PR, BTk 5 2250 /i 51167 & KA R BCE AR T R8G5 &, by H s 55—
WG B 8 S I S0 2 1R Az st TRT R 22 20 K2y 2 ], BLrp B il 28 8 1 A0 AR 2 16 1H )
YT R GYIRIT . 1R SRS Ty Srh, AT S AR e 1 H R AT LA 40mg BT 64K
77 .80mg FAIFELARARYT « 20mg & FA%AthiT  40mg B TR At T 40mg AR Aih T Bk & SOmg 4K,
BT o

[0025]  /E—Suszjfi 7 &R, fTid PCSKO FEPIPTAE LR S T ol ik o it FE A

[0026] AU BHIEFRAL T il o, HoAL & 4, IR A48 WAL PCSKO F5HiHiik A &9,
S8 A FZ Ut B R AR 0, v i FVE U8 Bt WG 70 2 % 28 20— IR S 0006 71 2o AH [
U T H 5 20 21 PCSK9 F8 Bt ik, Frif ¥iaa 7] & 4 22 /b K2y 0. 25mg/kg. 0. bmg/ke.
Img/kg.1. bmg/kg.2mg/kg.3mg/kg.4mg/kg.6mg/kg.8mg/kg+12mg/kg.50mg.100mg . 150mg
200mg . 250mg 300mg - 350mg B # 400mg. {F—LESZjtE 77 F2 v, A W AT LA FH XA R0 74 5K
Jit s TR B 5k 3 BAT SEQ 1D NO: 11 P& ZE /R 7 A1) It S5 4% n] 4% X 1) =A™ CDR L J K
HHA SEQ ID NO: 12 Firna ZEmR T HI I BT A8 X 1) =A™ CDR. 7E—2850j 77 R, AR
B AT LU PCSK9 F5H1Ptik L1L3 SEii.

[0027]  WJUHF) &5 i kR i 1 e AT DATR] R dn &2 /b K249 1.2.3.4.5.6.7 B 8 [ 7E
—HBS 7 Zrh, AV Ul BT DL 491 G A Rk P A S D aa R, B ik N B R
EST I 20— IR Ja B B o AR ) — LSty 2, VAU AT LU, 49 anad ik Bz 1 v S5 it
A6 &, SRk N B B v i 2 b — IR e S & .

[0028]  TE—4bNji 7 b, v LLEH 2 AN G S50 E . 2 a2 55 & 1) it T LA e 4 4o
£/ 2.3.4.5.6.7 8 8 [,

[0029] 785 7y E b, A dhedd v n] 1E— A FR A PCSKO FEHudi 74t H 1E 7R A YT 28
BT R VAU o Tl Ah YT 2250 n] LU, 9 an Bl FE Aty T PO S ARARYT L Ak
AT IS ARANY T SRARANYT  UEARAYT EARARYT B IRy T ARty T, B3 1 B 4
BIRIT SEAARTT A K UL, ¥ At v T D ig , Bl B e fth v Tzl P, A= efthyT hn
HHIR o

[0030]  7E—4BSLJl 7 &, Fri il il it — S A A EEl S BAEAE R PREE, %R
SR W PR 41 -E T F TV T R AR AR T I P T R A T i IR [ B B o T
AFRZE ] Fa B PR 20500 FH 67, 190 v R T T2 1t i S A s A Rl e ot T 5 3
HK R FERR AL O i S R A/ B2 K SR A E (ACS) o

K (=115 RR
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[0031] 1 HERAE A L1L3 B4 5 it 4 s =7 7 LDL-C 7KF (mg/dL)

[0032] & 2 #5IRTE A L1L3 HUR S5 75 I LDL-C K PAHXS ZE 4k 1284k 5 43 L o

[0033] & 3 HIA TR A L1L3 HUMA 5 )2 ML R [ B /K~ AR FE 2 AR A 43 EL

[0034] & 4 #5IRTEA LIL3 Bk s s IR AMIR B 1 B ZKPAHRT BE SR AR 1 43 E o
[0035] & 5 IR 75t FH L1L3 PS5 i) 2 I s 2 B e e 1 JE ] e 7 ~P A E D FRZe AR A
Galae

[0036] & 6 HhIA 75t A L1L3 Hi A5 i 2 M H it =88 T 2 3 N [ st /K ~F A A 8 4 ) A4k
Horkt.

[0037] &l 7TA #IRAEEFH L1L3 HufkfG 45 =5 7 LDL-C K1 (mg/dL) o [ 7B iR 70
L1L3 Bk ()5 1 LDL-C ZK-PAHXS R 2 AR A0 1 73 L

[0038] [ 8 IR EAFAE AT AEARTT SR 25 5 AF NIt AT L1L3 Hi4k )7 25 LDL-C 7K-FAH
SRR AR E L. X- 37 oR PCSKO H5Pidiik L1L3 K& (mg/ke) o

[0039] & 9A-F Hii& L1L3 (A-C) 1 LDL-C (E-F) [ALFAN TR . (A) A1 (D) :PCSK9 H5bidbt
& L1L3, 2mg/kg. (B) Ml (E) :PCSK9 f5$HiPifAk L1L3, 6mg/kg. (C) Fl (F) ZRiH|. X- 4k
7RI ) (R ) o

[0040] & 10 ik i 48 & )& L1L3 2 5 1) LDL-C Sl [ 1]

[0041] & 11 $3k L1L3 #—JfyT (monotherapy) HIBFFTIH 7R K

[0042] 12 $EIRAETEH] LIL3 HTR 5 IZE0 2% 5 LDL-C 7K~F (mg/dL)

[0043] 13 FRAERE A L1L3 iS5 2 I8 LDL-C K A X LR AL T 4 Lo

[0044] ] 14 $IA 75 A L1L3 HUAA 5 1K 745 B LDL-C 7K P AHXT 55 26 16 ~F- 252840 43 B I
o

[0045]  [&] 15 FIRLE i L1L3 HLik 5 75 1 LDL-C ACFAHR e 72 4k 1 43 LU 3R
[0046] ] 16 HIRAE AT L1L3 PR 75 )15 LDL-C AP AHX SR L AL T 45 LU B8, +F
B A 0 U IR X 5

[0047] K EHiEIR

[0048] AR BHERAL T IR REAEAE T 1M 2% op LDL 50k B 8 T+ s KRR K967 7 &6 BTk i
7 77 B4 PCSKO FHihuis, Hog ol H sl BT R AMA S . AR UIRIGE
I7 77 220 DASE K IR LDL~ JIH [ B K~ AL RIS TR, ] FH T PRl A/ sl R il BT 2
A 1 0 5 0, 65 2 i P v UL ] L0 RE S50 Jhi ot AR 1 L e 5 L B MK RE R AL L &
PR MK EREAE (ACS) , B S 317 3 1, o LB 0

[0049]  JEAIHAR

[0050]  [RARNE BT, SEHEA R WK AL HI 2> 7 AE 7 (B EAEOR) A 41
AW A R 5 2 B AR, IR SRR AAE AU R RS Y o IR BEHR CL 213
Wk 7R 0 i RE, Wl Molecular Cloning:A Laboratory Manual, second edition (Sambrook
et al.,1989)Cold Spring Harbor Press ;0ligonucleotide 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.
I. Freshney, ed., 1987) ;Introduction to Cell and Tissue Culture(].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., 1993-1998) J.Wiley and Sons ;Methods
in Enzymology (Academic Press, Inc.) ;Handbook of Experimental Immunology (D.
M.Weir and C.C.Blackwell, eds.) ;Gene Transfer Vectors for Mammalian Cells(].
M.Miller and M.P.Calos, eds., 1987) ;Current Protocols in Molecular Biology (F.
M. Ausubel et al.,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) .
[0051] & X
[0052]  “Hifk” & — R EIKE B0 1, LR AL T BRE A7 TR R A ) 2 b
— PR VU RURE PR ES SR, Bl oKL SV 2R E TR R L 2 IKSE . WA SCTH,
ARG “HUR” AU T e 2 o s e BTk, A SR HURS & A B (RT“HE
JRGE G ) BeE R, B E PRI RS E A, BLAR S PUR R S S 2 B3R 8 1 4y
T AT H B A A B, B W EABR T cscFv. B ik (g fngs se hiik ) - Kk
(maxibodies) fHPIIL (minibodies) LN PLIEA (intrabodies) XA FiLIA (diabodies)
=Mk (triabodies) VUM HLE (tetrabodies) « v—NAR 1 bis—scFv ( W40 Hol linger
and Hudson, 2005, Nature Biotechnology23(9):1126-1136) . FiiAGEFE TR KIHTiA,
U1 TgG TgA B TeM( 8 Hov2k ) , IF HA DR @ KB Pk, RIEPUAEREEX
LR A, S B BRER P LA 23 A ANFIZR A o T E R A S e 3k 8r - TgA TgD.
IgE. IgG Al Tgh, Horp—2Em] LAk — 2573 WK ([FFHAL ), 540 TgGl. 1gG2. 1gG3. 1gG4.
TgAL Fll TgA2, AHN T AR Gk O ERHEE X 3 AFE a6 e vy flu. K
AR AN [R) B Gy R Bl 1 PR M 5 R N = 4 A 7Y
[0053]  WIASCHTH, REEDUARR “HURGE G 5 7 2fe wBhA K — S 24 F B, HARE
Mg G fE iR (41 PCSK9) WIRE ). JiARIBTIRS & Dhienl LLE L e ik i) i B
TERGe ARTEHURKT “PUIR G507 Friskins B 455 7 B SE A58 Fab Fab’ sF(ab” ), s H
VH A CHI S5 B2 R Fd Fy B s TR — AN ) VL H0 VH S5 R AR i) B B s S 88t
& (dAb) Bt (Ward et al., 1989, Nature341:544-546) , DL 73 B H AN E X (CDR) ,
[0054] KRG “HyalEdiik Mab) ” 2474 B B8 D el vr B IBTAAR, M A2 AR A7
VA E , BT I 84 L sl v e A5 400 A A0 AT B0 R DR A2 sk e A v o D0E s, A B I AR v
WEDUAAT AL T [RI R B A R AR AT
[0055]  “ AJsifbh” it dadE N (bl ) HriarEl, HER AW EAMmAEBIEANR
FEBRE I B e A0 S e 3R B A e BR R B HE R B (ngiA () Fv, Fab, Fab’
F(ab’), i HEPURE AW r4) ) o Phikth, NIRPUARE N ReEskEn (ZHDE), H
Hok B2 R HAMIE X (CDR) [RFREE HH A B IR S E R AR RE )] (capacity)
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fRk B AE AP /s B R B ER AR 1K) CDR (b fiith ) kI B Ht.
[0056] QAT ATH, “ NBUAR” &4 B R g 2 25 7 A I DU Ag 1 2 B 1R P ) AH Y. T
A A B AART /B A S AN T3 0 R B A e 28 TR 7 AR N BRI £
RPN 2 ZER A XD ANPUERE LA E 20— NER L IkeliE 20
— M NBEREEZ IR, — DR A R AN =R 2 IR P, APuiRm]
DAASE HH AR 50 B & AR R A2 e A8 — AN SETE T S8 b, AN Buiiad B w14 S8, P iy
IR B AR SCE R TE A BT (Vaughan et al., 1996, Nature Biotechnology, 14:309-314 ;
Sheets et al., 1998, Proc. Natl. Acad. Sci. (USA)95:6157-6162 ;Hoogenboom and
Winter, 1991, J. Mol. Biol., 227:381 ;Marks et al., 1991, J.Mol.Biol., 222:581) . A%t
Pt n] L e e sh i - A, Bridsh i a8 I S N T N Bk 2R D e DLUE i
DAY S AL, A1) G G o N S e BR R R R LR A A B A RS /N e IR M7 VAR SR
LH)5 5,545, 807.5, 545, 806.5, 569, 825.5, 625, 126.5, 633, 425 F1 5, 661, 016 4T T #
o B, NPUARTRT DL L 7 A2 X Bl it m PR RN B ik a7k Atk i il (X
Fil B 9k E2. 48 i nT DR B AR BGE T BLC 2 AR RSz ) o WGl Cole et al. Monoclonal
Antibodies and Cancer Therapy,Alan R.Liss,p. 77,1985 ;Boerner et al., 1991, J.
Immunol., 147 (1) :86-95 ; L & S [H LH|5 5, 750, 373,
[0057]  HUARHY “RIAZ D7 S 45§ A0 8 206 T8 2R BT A e B 1 ] AR X s B iR B i
FIAR X o G A 2 V), B R R AR B K ] AR X 38 DU A A SR DX (FR) 20 e, i A AfE 42
DO I = A B RoE X (CDR) & He. BN ROE X RRIE B AE X, 2 53 PLR 4 &
B BT G T SR A B — A i m] 22 X ) AR A4, 5 ) 2 A A T CDR (X 22 4h (RIEZE 44
BRIRN ) IR 2 R R TR Ik ) ik, W] DL S B T I 2 T R R A, LR IR ST SR R e,
TR 2 5E TS EE AT IR W] AR X B L E BRI AT AR X T AT, BTk HE P iA S A S Bk ] A2
X AH [F bR vE 2B (canonincal class) [ CDR1 1 CDR2 41 (Chothia and Lesk, ] Mol
Biol196 (4) :901-917, 1987) o 41L+E FR 7 T-% % COR (U T I, 4] 4 >4 AR ERE AL Bt
PR, ik F &G AR RIE S B ) CDRL A1 CDR2 J& A IHLIAT FR.
[0058] A% &% 4 1 () “CDR” /& ML Kabat. Chothia. Kabat & Chothia — % [ & .
ADM. H2 il A1/ B As) R 5 S AS I K R AT AT CDR A 58 77 125 %8 E R AT AR DX ) 2
BRI L. LA CDR S WI AR 45 Kabat 55 () & A4 2808 AR X . W A7) 41 Kabat et
al., 1992, Sequences of Proteins of Immunological Interest, 5th ed.,Public Health
Service, NIH, Washington D. C. CDR K B AJRYE Chothia K HE ANPrd i n] LI 252
KGRI GER] . WAFIUT Chothia et al., 1989, Nature342:877-883, H:g CDR %2 ik
FE“AbM B X7, H R Kabat 5 Chothia i =379, {8 Oxford Molecular’ s AbM HT
PREEBIRRAT (TLAERY Accelrys™ ) 34, st CDR 0 Befsis X7 36 T LI EIHU LR A,
MacCallum et al., 1996, J.Mol.Biol., 262:732-745 ffik. ££Y5— J53%, ZEASCRRAE CDR
R G X7, irid CDR HIAL B 1] LLEE 52 A #A)%7 E (enthalpic) A FHUR S & KR
WA U Makabe et al., 2008, Journal of Biological Chemistry, 283:1156-1166, .
CDR 321 5 & SUA] CAAS A R ik 75 vk —, )RV AR P00 B3 52 50 & B CDR W] A4 6 BR 4E
1, {2 H 5 Kabat CDR [ 22 /b — 873 &, Forh Frad SEEG O A B 58 BB sl R R 20 el L
2ATER I COR AN 25 5o M BT 455 o AAS ST, CDR W] LA Fia i i A5 50 ) AFA7T 7 2%
11




ON 104093423 A W B B 8/37 1

LG T 20 A 8 LY CDRe A BRASE FH 14 75 32wl 0 FH AR AT AT X 2 75 92558 X F) CDRe %)
FEHAH—ALL L COR BT 48 52 1 SE il 77 48, FiTidk CDR w] LAIAR PR /T4 KabatChothia 4§ J&
AbM\ N/ B 5 e SUMBAE o

[0059] AT LA, FUAR ) “JE i X7 e s B Al B 41 & PR R B 1 1E i X B Bt
IRERE R E E X

[0060]  UIASSCHTH, R1E“PCSK9 72 ¥R/ 1 22 /b — 8 43 PCSKO 35 T A1 /Tl 72 2 1 PCSK9 &
FLARR, BRARERAITE L, W IR N PCSK9, PCSKO L35 AR FEH1) PCSKO F T 41 IR L)
ViR, W R SR . N PCSK9 [—AM1 /& Uniprot 4’5 QSNBP7 (SEQ ID NO:1) .
[0061]  WIASCHTH], “PCSK9 $5HHLIA” ZFaH1 PCSKI Hiihk, HaedlH] PCSK9 EAiE AT /
8 1 PCSK9 135 5 1& S S 1 T it 4%, A 4% PCSK9 /S 1) LDLR N i, & PCSK9 £~ S LDL
IMBE B 3 B AIK » PCSKO FE BT A 55 T IXAE BT, SERAIT FE L D HI s BA% (AT
AL 55 B ) PCSKO A=W M, L35 H PCSKO 15 5 4% S S il i4:4%, f1 LDLR AH H.4E
FHAN/ B0 PCSKO BN MR 2F IR o AT A BH , I B i Hb B AR 1 “PCSK9 FHidiik”
TS T ITE SE TR E ROARTE R T BEIRAS SRR, HH U PCSK9 A £ \PCSK9 £ (£
FEHAE THA5 5 LDLR AH B AEH . S LDLR A% AR M3 LDL 5 [ 28 [4EAeT 5 [ KT RE 0 )
S ETE TR 5 B 78 2 3 BRAR P AL AT B SRR o 75— e st 2,
PCSK9 $5FiHik 5 PCSK9 454 HBH 1L 5 LDLR [IAE B AR« 7650 1128 H &0 gig A 5
20100068199 H &L T PCSK9 FHEHLHUIA R T, BTk & ) LU A0 P 2846 I A AL
[0062]  WIASCHTH, “58AHEHUN” R AEA RO B2 A 5E A= BT PCSK9 (1w IAE FH I35 bt
o A REBUFIE TR BEF 23 BELWTrT I AE H 5 B, (E R R 5 sk FE AN 2 56 4 bt
o FEASE AL A D KLY 80%. M 2270 K27 90%. SEAR T H 25 /> K4 95 Bl ik /0 K4
98% T 99% [XImT WAE I B BHIT o 72 A SCHRRER T AHSC I “mlIE A7, S FELE Huh7 40 g b
PRSI 52 If i ik PCSKO F5 B3 T U8 LDLR, £E 4R P BRI R (s g ) A e E B K, K&
FEPRN BRI (B 3K ) A LDL /K

[0063] WA ST A, R “HIRRE B &8 AR iy LDL— JH [ f 7K - B AR 2 /D
15%, B /)N B, 1 960 o L i Pt A S AT 2 15% o 5 B R 100 2 720 1T 24 B 37 v 60 0 &2 ] LA
AR B KT B

[0064] WA STATH], RTE “45 2575 27 R Fes o b F 3677 I AE, 0 ] PCSKO F5
PLHURIEIT o

[0065]  41A< 3C i A, A6 MLy LDL JIH [ e 1 12 32 7K ST 7 R e 7K T3 Bl P IR IR ) 1) 38 5
T RGBS R IR I AT AR AR 2 TG P 1IN [R) AN AT AT~ 3 A AR R s 7K
YOI P (B (R T 14T

(00661 1A 3C T A, A MLy HH LDL JH [ B 112 250 7K P 78 R e 7K T3 Bl P IR IRE ) 1) 3 S5
T RTE AL A2 F8 12 7T AER i Y0 P RIS R) 4 — S8 B (X i TR) 4T T (i 15 438
20 43830 23 8h 45 43R 1 /NEE L2 AN L3 /B4, NS /N L6 NI L8 ANEF L 10 /8L 12
INEF L 14 2B 16 /NS 18 /B L 20 /NI L 24 /N 28 /NI L 32 NI L 36 /NI 40 NI 44 /N
48 /NEF 60 /NI T2 /N 84 /NI 90 /NI, B DA b IR S FRIA B[] g b FRANR BR 1)
ATART R R TS 18] ) 26 SR R) P 387K P AN TE R 8 AT E R Y

[0067]  AR¥E“ 2K CTAR R A B R AEA SO BT, 2 ¥R TR RIS
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P, ARIEAR AT R BE (2 10-100 DEIEFR ) o ZEEIRBE W] LU e M 1 B 42 40 S, S
AL EEMR I IR, A/ s nT DL AR R R R T W . S ARTEICI 55 T C 4 RAR G sl it
NG R IERREE . B U0 — BB S B IEAL TR 1L S WEAk B IR AL , BB T H g A 3
S AEAT, WS AR LA . e SRR WG A — RN RER LY CBFEE aEE
FARGFETR S ) UL ARSI i e B 2 K. N EEAR 2 KnT LUE N i ek 3 45 510
sy wei o

[0068]  WIASIK AN, “ 2R Bl “HIR” fEASCHHAE A, BRI RIL T IR
B, £ 45 DNA FH RNA. 1% F7 I8 R DL I S A2 0% 7 IR A% OB A% P IR A R A% T R B/
BRI, B35 TT LA I DNA B RNA R4 B8 NBE D AT ) « 2 3% R T A BB Y
AR, P A A R LR o W SRAZAE, W] DAAE BRI T B S 0 i P R 45 14
PTG . TR P A0 DL AR T IR o T W e 2 RRAE SR & Gl it — &4, an
A Shrid R A e . TR SR “bg”, FS W fe— sk 2 N RAR
PRI AT IR X P ER A, an B T s it (a0 RSB IR IS, B IR — I8, UL IR IS, &
EFRERS ) KAAW AR (R AR RRES, “RACRERERS ) B, oA B i
TAF (W, 552, Puik, 15 9K, 38 -L- B iess ) s, B BN (i ug, %h
HHRERSE) M, S HEEH (W&, BUtEE, i, fie B %) e, &a ik
TR, RS E (W o mAERaAmReE ) LLRREE AR 2 % R Eih.
HE— 20, ) 38 R A7 AE T b R R I [ 2 T Lt 08 a1 7 25 A B IR I S T 4, #
PRI R4 5E PR 8038 B0 A 4% 5 0 A AL AT BR 10 o A0 [y, sl mT DL [ 1R S R
YA . 57 A3 Kyt OH n LR R Ak 1t sl 3 F i B 1-20 AN J5 7 B9 HLINME 25 A1 AR
He AT UIAT A AR ORGP R B o 22 A% 7 IR R T DL A7 AR I o 0 a0 P R i i I
EZREARLIE R, ARG 27 —0- FIgE —.27 -0- T2 - -8F 2 - BEE - ¥
B B ERRBESR D), « — 8K B — 7KW, 22 ) S A AW an BT AP B AR Bk 25008 » nL i B
W B, 50K PO, TR AU AN T A% R U i R . — B AN — s nT LA
S MERE I ES. FriRS R EBIE A AR H AR T AP RS i P (0) S (B4R ) P (S)
S ZHRAR) « (O)NR, (il (amidate)) P (0)R.P(0) OR”.CO 5K CH, ( FF4EEE (formacetal))
B, Horh R BRSO R H 8 R BUREEERR i (1-200) , (L&A BE (-0-) B,
DRI G AR B DT i . 2R TN A T A AR T R AR R . ATR
KIE T AR R TH 2% 1R, HALHE RNA I DNA,

[0069] WA STATH, 24 F-# i 28  B02% T 8 T 20nM AR T K4 6nML BEARIEAR T K
2y InMs S LIEAR T K4 0. 20M B, Hiik 5 PCSKO “AH HAEH 7, B P i i 55 o o 1 o 7
2 B LA HE 2 No. 20100068199 [ 5L 2 H 7 18 77 2500 = 117 o

[0070]  HRALARICL: GVl “He R &7 (FEARSCT BT ) P AR 2
(IARTE » B 2 X PRy S M BRI S 5 A (0 VRt o AR . R — M0 75 —Rre 4l i
ST b AN 20 e ) o B AT | B TR SR R AR/ B S R kb s R B 4 A, IR
SR RS IS S B S A7 . WER— PPk 5 5 e W UL & S A
YECRE I ERSA ) SR A A, WRZPUAR R P gE &7 s “oss &7 ik,
ol Ry S Pk BRAK 5B 45 A — A PCSK9 A7 I A2 5 H 4 A 312 PCSK9 R ALk AE -PCSK9 %
REAR EE DA R R S RE A R SR/ B R AL SE S IR SR AL BTLR . T8
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XA E S, N FRAR, G e I A e A A o R R — Aep AR (EGRJr BER AL ) T R S
PEERAR SE 456 58 — AR EE T REANVRE Rt B R 45 5 58 NS . DRI, R R RS S Bl
ARG ARDAER (R LEE) L—485. MR EARLIM, 2 X En 2
L&,
(00711  BIASCHT H, “HeAGL )7 s Fe bk 2220 50% 2i1) (BIJys 344 )  SE ik 220
90% 2] B 22 /b 95% 4, ARk 22 /b 98% 2L A ik 427 99% 4l .
[0072]  “fF 40 ” AL HEF] LUE B O &5 A\ 2% 5 B N R B BUAR RS2 AR i 41 g
AR AR M5 F2 ). M AL B G B — 18 E A R AR, DUACRT LU 5 s SR AR At i E
ot AR (RIS s (AR 20 DNA A ) AR, P AN A2 T RAR B AR R
BEHIRAZ . e EA A RRAE AR N AR Y ) 22 0 1 R G ) 4
[0073]  IEANASSIE T A, RTE “Fe X7 HI T8 A e Bkt BB ) ¢ KX . “Fe
X7 AT LU RN Fe X8 # 2814 Fe X o RS S ReBRE B BER Fe XIS a] 48, {H 2
N TgG HEHE Fe X IH E A WAL E Cys226 83 M Pro230 iz FEMR ik Fik 42 H R 5L K v
Fe X H A% FE K49 5 & Ul Kabat PTiA EU &K 5|45 . Kabat et al., Sequences of Proteins
of Immunological Interest,5th Ed.Public Health Service, National Institutes of
Health, Bethesda, Md. , 1991, HueBRER (1) Fe DI AL 5 P4~ H & 45 F K, B CH2 i CH3.
[0074] Ui 7E AATE BT, “Fe 2 4K” R “FeR” #5318 T 45 & Uk 6 Fe X 152 k.
) FeR 2 RARF AN FeRo MEAh, R FeR A2 45 A 186G HLIRKI FeR(y 524K ) , 4
Fc v RI. Fe vy RIT Rl Fe v RITT 3V 28 52 f4, 40 55 3 26 52 14 1) 45 A ik PR 748 44 R m] A2 B 452 %
o Fe Yy RIT ZAAAHE Fe v RITA( “H0E 52487 Ml Fe y RIIB( “ ]2 4K7) , H B A
AR 28 FE /R 7> 91), 32 2 A0 I 40 o 5 45 A4 Ik b 7 AN[A] . FeR 7E Ravetch and Kinet, 1991,
Ann. Rev. Immunol. , 9:457-92, Capel et al., 1994, Immunomethods, 4:25-34 & de Haas
et al., 1995, J. Lab. Clin. Med., 126:330-41 T T 48R “FcR” thALFEH 42 JLIK 52 14
FcRn, L 555 16 #2068 )UtHR (Guyer et al., 1976]. Immunol., 117:587 ; % Kim et
al., 1994, J. Immunol. , 24:249)
[0075]  HIASCHTH, KT HUARIARIE T4 ZI8HE — PPl HiR 4 & 570 4 5347
77 5 58 R R s LB IR 45 & i 65 B R AL T AUR AR L, IX A, I ANE S A
TURRI AT TAREL, 35— Fhhu ik 5 FLOCHRR AT 0 455 1 45 RAEAF A58 R iR i 214 T 9
PR, B3, AT LMEIRZUE 5 APk by LR AL &5 & fEAF AL 5B — P U 44 N ]
AR TR Ot o BIVEE — b Am] S 58 i ik B L3R IS5 &, 1 e 20038 — AP i 26
— R A S A BRRA S G R, AERERT BT BT B ) — Pk by LRI R A7 sl
GG HIHOC, Jeie SR AR ] A i BB AR AL, Pk PUIA IR R I A8 X3 47 B
B RN 5a P NS X e IR i AE A R ) o TR I& A 38 4 B A8 S sw 4 R AL
HlRAT A CHRALRE A R A, 8l 45 A I R AL o — 8070 ), BOR A 3 T AR B4
LR SR IR BRI TE S M/ A X FE S HU AR iR A R I N, 0] A R B T G
TiEH .
[0076]  HUAAM—ANFRA G 55— (A FRALEE 5H LDLR [#) EGF #:45 K AH H.AE H
¥y PCSK9 K1 “ &7, fefa St =240 BLVE 1Y) PCSK9 BRFEEM 25 IR]. T E S H 4 L, f1
UESRARY (RPN PCSK9 A7 55 A1 LDLR (1) EGF #4544 sUFH FLAE FH ) PCSK9 1 1) = &
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43, 245 LDLR B A1 Bk ¢ PCSK9 R L T /AN FE (per—residue) AT i
B AE PCSKO: Hiik A4 2ol B B AR . A 1 B 1Al RE ) E S i 100%, 76
PCSK9: HLiAE &4 b LLAE LDLR: PCSK9 5G4y AT 5H vy Bk 1) 2 AR (1) 2k 1) 3 T AR
% LDLR: PCSK9 B &)W e 20l (100%) o KM TS [ 4 be2&E 5 7F LDLR: PCSK9 A#H 5.5 H
B ELAT VS IF HOH AR BAE FH AR AL .

[0077]1  “IZhREME Fe X7 B RITA Fe X2/ b— DN 1 IhRE. “ N+ Dhae” 141
TAFE Clg &5 &, AMARKBUE AN B, Fe 2R &, PrRii 4l e 3 gl e sk, &
WEAE R, 4l B 3R T A2 (40 B A2 4K ) NSRS, IXPh AN I REE S 75 2 Fe X 545
AEiE CnpiR T AR g ) AA, HonT DS AR 2 i PR A X At AR 380w+ D g
25 Al 2 P

[0078]  “RARFFH Fe X7 A& 5 RR ALK Fe X IR FER 75 M A &2 ZER P4, “48
A Fe R"EE 5RNPH) Fe K H T 20— A RS A R 20 5518 7 41, B2 5k i
RIRFH Fe K2R D—NEN T Ihig. P, 221Kk Fe X 5 R Fe X 8l # 53682 KK
Fe XAHE BA 2 /b — DR IR, 5 W e RARFA Fe IXBF 2R IR Fe R HA K
29 1-10 M2 SERRE L, LI K2y 1-5 DM ZE R . AN UMK Fe KARIE 5 RIRF41) Fe X
/B EARZIRE Fe X BAT 22 /0 K2 80% [ F1AH R , Stk BAT 2220 K40 90%. Lk
22 /DR 95%. B2 K2 96%. 22 /0 R4 97%. &8 2 K24 98%. 22 /b K4 99% JF 4 AH A 1 .
[0079]  WIASCHT A, AT “BIFEARAMYT 7 “ PEAZARAYT 7 TARAMYT 7 I8 AT 7, “ SE4R
AT 7S CUCARART T 7 B ARABYT 7« B oA T RS ARART T 43 3 B R BT FEAR ALY T« PH 374K
AT FARAN YT I ARABYT SEARARTT S DCARA YT AR AT B AR T AR Ay T, S HL 2y
YRTHZ (R E BE AR SR R . AN A ST L AR “ g T 2 1K 7 AR B A AR E AR A2
M &R MR Hh, Xl R 2 FHOCH LR BN/ BRCA AL SRR il 45 114 o 32X A6 g ARl 11°) S A1) Ay A
SUEE AN T2

[0080]  WIASCHT A, “IR97 7 3R H s B BN G RN T W TAKRH, A tmsism 2
I IR 5 A FE (A ANPR 40 F — o2 I <3858 LDL J& Bk A PR S B B/ sl iR aR oK
SRR o BN A, BT IR S HE R B/ sl AR KO A AR/ s S
(1), B A e e v [ e T 350l B A R 1 IR S B MK SR AR A 4 L ACS J B
WHb, O R (CVD)

(00811  “BRAR & 7 e AT AR ™ =R (]G D T X MepiiE i (2 )
HE AW/ BEET7 TR SR/ B ) o WA AN 7 B B A, AR AE VR T 1 RO
J7 TR REANR], PRI, e PRAR R0 AR 1) 7532 RIE e 2% TG B MU A PCSK9 F5Hidifk,
X5t FH AT e 3 BURE 22 AR B R Z PR

[0082]  “P3&” 2 dR A H PCSKO FEHIPUAMEL, — S AR s . “ 3%
AL HE A7 R B DR R R £E I TR

[0083]  WIASCHTH, 290 A B E 25 G A RGHE” B “H ", 22 DAL
P2 M B B R & AT I Pk i, 7 i Ay 2R 11 45 SR A8 T FR Bl %
ARSI PRI, ol A 5 o 7 R, B S AR R A, AR S IR A A 2 R R/ BRAT
IR I AORE LR AE SR & AR BT AF AR I P A B2 R R X T ¥Ry I, A an B A
BB 1) 4 AL SRR IXFE Bl R 25 3L, Gyl 2> v M s e 0o B vk i i S 5 sl AR AR A4 0
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LA B e 1) B AR, BRI T 50 BT 5 1R H e 25 W ), e —
ZIYIIAE T, A/ BESE R O (VI o A RIGRIE AT UAE — s I 2t i o XA
K, 9 AP B 25 AL G ITRIAT 0GR AR DA s R SE BT BRI .
I PR L P B, 25900 AL S 25D 2060 IO 2800 ] AR s ARG TS — 25 AL
EWECE A EPMEBL B, A — s Fia R o0 T, A RG] B,
FEIXFEI, AR — s ML E Y BUR G, 52550 ] LSl Se L 1 A SR 25 4L, ]
LA A e DU 2GR st H 1

[0084]  “/ME” B XTG” EMFLEN Y, EELIEN o TRFLSIIC R EANR T 5 A  HL 3R
) (sport animals) FEP) RSB Y L H A/ AT

[0085]  WIASCHTAL, “#th” f 4R — P ¢4, SLAE S T4 H b fedm it R ik, Rk — 8k
LA R 8P A1) o 2] 1 A FEEAN PR T B804 R DNA BRNA R IR 244 TR
bR G B A A L 5 B B 445 A FIAH S %) DNA B RNA SR IR 2R 1A A0 257 g PR AP () DNA B¢
RNA IR B, LAS RS EORZ 40 i A= 4 i

[0086]  ACHT L, “RIBIEHIFPH)” R AadR S IRF SR IR A . RIEFEHIFH A LA
FEJABN T, AR BT 3 a8 1, BUE RS 1 o RIESE P 5 B S IR P 41 n]
PRYHIERE .

[0087] QA SCHT AL, “ 25yl 5 32 KB AR B0 “ 250 m] e 2 KU 5] 7 A 65 25 3
J8 93 A A AT ik B 73 R B AE A PR K X R S R R AN N AEAT A R, 8 20
BLFEAEAS BR A A b v 24 ) 2 A0, At IR i 22 b R AU K SLAR W Il / K FLAR
VB DA B 25 i R B MR R o R T 58 5 il T A it A DG R R ) A R R % b R K
(PBS) s AP ERIK (0. 9%) o AL XA RV 2 G 3 1o 340 1) H R0 7 R e i) (LA

Remington’ s Pharmaceutical Sciences, 18th edition, A. Gennaro, ed. , Mack Publishing

Co., Easton, PA, 1990 ;and Remington, The Science and Practice of Pharmacy, 20th
Ed., Mack Publishing, 2000) .

[oo88]  HIASCHTHI, Rif “k,,” RIaPi A G oA 45 & I A R, MAREE Kk,
Ml ko) S V-t it o K A Y Fab HK B CED—4r ) A1 PCSK9 & ] .

[0089]  ANATSTIT, Rl “koee” AEIRTUAMTUA / U B AW S BT A H 2L

[0090]  BIASCIT I, RTE “K,” S FRHUAR — PUIsAH BLAE AT P- 6 25 H 2

[00901] KT AL —PMEHHESSEUTFIARTE “ RN A (LR T ) SNzl sz
RIS 520 B0, W8 J K2 X7 IR AR “ X7 iR . e A& 87 e u
Mo

[0092] N BEARLEA IR AL H R TE “ A0 5 SR St 7 S, g it 1 e 2 A0/
BCTEAC b e AR R 2R AU S T SR

[0093]  fE LA Markush ZH 88 H A I 1) ZH 48 38 0 A B ) 075 T 5 Jtt g 8 I 5 AR R B AN
i AE KA HY RN A, ST T T T IR 2 ) TR RS B SN T A T TR R BERINE AL, DL
i /D — B A PTIR AR 5 ) A o A S B AR T AR S SR AR 1 R B o B FE B A AT i ik
AR AP — B Z A

(00041 [RARNEMIFE H, A SCAE H T A SR 22 AR T BT 5 A W J& sl b i e AR
N G FEAR AR R & o ASCRER T 77 A BRI 5, RS ] A A 5 A SOk 7y
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TEFURA AR AL S5 16 7 SR RN o) S e sl I A B o A SCER KT A R K e &
ORI LA A N BN ST 75N A MRS DL, LAS 3B 15, L dE e SO
RUYEARICHIH T V2 SCHR, AERZ XA 5 | A 3R 7R 7K DA I 28 SCHRAT ] — 3 41 e A 38 2 2
TR . FEA UL A FIRCR R A, $4i] “A 7 (comprise) ” BHARL 20 G 40
“comprises” B “comprising”, N IL# A B A B & — TR i B AR B — 31K, (H 2 A
HEBRAT AT Ho e SR B AR HE AR o BRARRR TR SR HARE N AR EOE A, SHAREN AL
FERHOE o PRI L TR0 S g H o 2546 U B A R B, TERR AR R B 2 B

[0095] K TPt PCSK9 HufAk 1) 2 5 B ALHE 41 K 2 FF H1i :PCT/1B2009/053990, 2010 4
3 H 18 H LA W02010/029513 2~ FF 5 & 36 B & H) Hi g 5 12/558312,2010 4F 3 H 18 H LA
US2010/0068199 A FF, frid LRI LLH A R IFFAAR L.

[0096]  HH¥HL PCSK9 Fiikiasr

[0097] AR BHIRML T VAT R AEAE T 3% T LDL ks & 3 Th s i BB T 7 2. ITikia
7 7 SAFEEH PCSKO d5ihifk. 7828y &b, Ik i yr 77 S5 4% PCSK9 Fbidt
Wi T Care 2 e s T R AWE T R « R A T ETT 77 &840 T AR
1) PCSKO Fh Pt pi A, HoAEDUIRES PCSKO, FH T-AEA A G s A7 e I [F e i i, A/ st
HE 5 SR ARG, O U 5 ST K &R S 1E (ACS) B3 T Lo (1) 22 /b —AME R
[0098]  HAIHL, AR BH A HFHIVATT 77 22 S ECLDL-C 28 1 5 A PR o Dide s, afn 50 1L [ 1
FT/ B LDL %5t FH i BRAR 22 /0 K4 10% B 15%.  SEACE M, 1f v fH [ B AT/ s il LDL
B0 FH PR B A4 i FRAIG 4220 K20 20.30,40.50,60.70 BY 80%.

[0099] ZAZy &

[0100]  #FE—esijfi 7y S, 25 25 77 RAHS il FH 1467 & 4 K4 2mg/kg 119 PCSK9 Hiik, i
JE B4 FER — K2 2mg/ kg (HERF) R . (B 59— eSS h, 44 2575 AR 106
58 K Amg/ kg (1) PCSKO Uik, i J5 BF 4 Ji e H — IR K2 4mg/ kg (I 4EREF & o F ) —2&
ST S, 45 255 SR ALEE AT A O K4 Amg/kg 1 PCSK9 A, bifi i & 8 Jil it H —
RKZ) Amg/ kg I YERFT & o 76 53— S8 ST 77 S, 45 25 77 A48 it FHAT a6 77 50 K4 8mg/
kg ) PCSK9 Hifk, B 515 8 JEitiH — Ik K% 8mg/kg [4EREFI & . 705 — LUzl )y &b, 45
2577 ZATEHE VI E N KZ) 12mg/ kg [ PCSKO Fi A, bifi f5 & 8 Rl A — IR K4 12mg/ kg
RS Sll=e

[0101]  7F 5 —2esmifi R, 45 27 A5 A — kK4 0. 25mg/ kg ¥ PCSK9 i 4.
105y — S8 st 77 &, 45 25 7 R ARl —IROKZY 0. 5mg/kg [ PCSK9 Fifk, 7854t
SEHE T R, 42 T RALFE R T — R OK 2 Img/ ke [¥) PCSKO Hu ik . 48 o — 285zt 5 =,
Y247 SALHERE A — IR K4 1. Bmg/kg 1) PCSK9 $ifA

[0102] AR, AR HhOI B A Ay B IR B [ 245 ) 2 3 BB ] DS o — 2825 25 75 38 aXFp
VRIT IR S T B R BRI R B AT I . LEARIE S &, VIR R S A
S5 S ) B % T ) B I R R IS TR A 2 4 JE . BTIRES 25 5 R (LGS FH 1K PCSKO H5HT
) AT IR e 1) i A2 4k o

[0103] 3@ ML, X Tt FH PCSK9 B4, 4145 g 1%k ) & 7] BL 2 K4 0. 3mg/kg—18mg/kg ]
PCSK9 #5HLhufk. X T A K B, AR 4 b3 PR 25, i 289 (0 5] i3 [ o] DL A2 K& 3 g/kg &2
301 g/kg 2 300 1 g/kg & 3mg/kg. & 30mg/kg 2 100mg/kg B 5 /= 7l & ) 41, m] LAAE
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FH I3 24 K 29 0. 3mg/kg K29 0. 5mg/kg K2y Img/kg K2 1. bmg/kg K4 2mg/kg. K
25 2. 5mg/kg K% 3mg/kg. K%y 3. 5mg/kg. K2 4mg/kg. K2 4. 5mg/kg. K2 5mg/kg. K
2 5. 5mg/kg K% 6mg/kg K% 6. 5mg/kg. K% Tmg/kg K% 7. bmg/kg K% 8mg/kg K]
8. bmg/ kg KZ) Img/ kg KZ] 9. bmg/ kg K% 10mg/ kg K% 10. bmg/kg K4 11mg/ kg K%
11. 5mg/kg+ K% 12mg/kg K% 12. bmg/kg+ K% 13mg/kg. K2 13. bmg/kg. K% 14mg/kg-
K#y 14. bmg/kg K%y 15mg/ kg K4 15. bmg/kg K& 16mg/kg K%y 16. 5mg/kg KZJ 17mg/
kg K#J 17. bmg/kg K% 18mg/kg. K% 18. 5mg/kg. K4 19mg/kg K2 19. bmg/kg K]
20mg/kg K% 20. bmg/ kg KZ) 21mg/ kg K% 21. bmg/kg K] 22mg/ kg K% 22. bmg/kg K
2y 23mg/kg\ K% 23. bmg/kg K4 24mg/ kg K% 24. 5mg/kg, UL K2y 25mg/kg. X F7E )L
R BRI ) 25 52 AR B AR O, R alih Ty A I A BE e IR ) B3 B 2 A B
SRR T K 5 an BRI 9 LDL 7K.

[0104] %525 77 S B+ 35 it FH W46 70) & 4 K 24 0. 25mg/kg K4y 0. 5mg/kg K2 1mg/
kg K4y 1. 5mg/kg K2 2mg/kg K4 2. bmg/kg K& 3mg/kg. KZ) 4mg/kg K# 5mg/kg.
K2y 6mg/kg K& Tmg/kg. K% 8mg/kg+ K% Img/kg. K% 10mg/kg K& 11mg/kg. K4
12mg/kg K% 13mg/kg K% 14mg/kg K2 15mg/kg. K2y 16mg/kg. K4 17mg/kg, BiE K
2 18mg/ ke, bifi J it FH 4E 47 771 B2 K249 0. 25mg/ kg K29 0. 5mg/kg K% Img/kg K4 1. 5mg/
kg K4 2mg/kg K4 2. bmg/ kg K% 3mg/kg K4 4mg/kg. K% bmg/kg K% 6mg/ kg K4
Tmg/kg\ K% 8mg/kg. K4 Img/kg K2 10mg/kg. K% 11mg/kg. K% 12mg/kg K] 13mg/
kg K2 14mg/kg. K2 15mg/kg K%y 16mg/kg K% 17mg/kg, 8 # K% 18mg/kg [¥] PCSK9
Prike 7E—LeSLji Ty Serh, 4ERE S A B — IR o A6 SUSIt 7 2, YRR R A it
— o FE—HES T o, dEde R = — IR . FE— LS Ty S, Yk B R DY
i — IR o TE—SESt 7 S, 4R R B TR — IR o 7E— 285l 7 &b, 4ERF57
BRARS IR 1B L8077 i, 4ERF s KA R — IR 75— SesLi
J7 &, dERERIE R R )R — IR o ZEARIE RSt 7 Sh, MIdE IS 50— Ik e 857 &
P S5 Bt FH B TR) 20 S Te) g 22 /D KA DU JE] . A — S8 S it 77 S8 b, 4 e 2 F it —
Ko

[0105]  fE 55— 2bsiyy Zerh, W LIS A @ Rl & . 44040, W] LIS H (1) PCSK9 FEHiH1 1451
24 K21 0. 25mg. K2 0. 3mg. K2 0. 5mg. K% Img. K2 1. 5mg. K% 2mg. K% 2. 5mg. K
2y 3mg\ K%y 4mg. K%y bmg. K% 6mg. K#) Tmg. K% 8mg. K% Img. K% 10mg. K%y 11mg.
K& 12mg. K%y 13mg. K4 14mg. K4 15mg. K# 16mg. K4 17mg. K#) 18mg. K% 19mg.
K] 20mg K%y 21mg. K#) 22mg K4 23mg. K4 24mg. K4 25mg. K%y 26mg. K4 27mg.
KZ) 28mg K %] 29mg K2 30mg K% 31mg. K% 32mg. K% 33mg. K% 34mg. K %] 35mg.
K] 36mg. K% 37Tmg. KZ] 38mg. N %] 39mg. KZ] 40mg. K% 41mg. K% 42mg. K %] 43mg.
K] 44mg. K% 45mg. K2 46mg KZ) 4Tmg K2 48mg. K% 49mg. K% 50mg. KZ) 51mg.
K% 52mg. K% 53mg. K2 54mg. K% 55mg. K% 56mg. K4 57mg. K4 58mg. K% 59mg.
K%y 60mg. K% 61mg. K% 62mg. K% 63mg. K% 64mg. K% 65mg. K %] 66mg. K% 67mg.
K2y 68mg. K4 69mg. K2 70mg. K 7lmg. K2 72mg K% 73mg K4 T4mg. KZ) Tomg.
K T6mg. K] TTmg KZ) 78mg. K#] T9mg. KZ) 80mg. K% 81mg. K% 82mg. K% 83mg.
K%y 84mg K% 85mg. K#) 86mg. K& 87mg. K#) 88mg. K4 89mg. K%y 90mg. K £y 91mg.
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K% 92mg. K2) 93mg. K2 94mg. K2 95mg. K2 96mg. K2 99mg. K2 98mg. K %) 99mg.

K #) 100mg

K %) 107mg.
K% 114mg.
K %) 121mg.
K %] 128mg.
K %] 135mg.
K] 142mg.
K %) 149mg .
K %) 156mg.

,aboutl0lmg
K ) 108mg
K %) 115mg
K &) 122mg
K &) 129mg
K #) 136mg
K% 143mg
K %) 150mg
K %) 157mg

K %) 102mg.
K% 109mg .
VK %) 116mg.
VK Z) 123mg.
K #) 130mg.
NN SRRYER
K% 144mg.
K% 151mg.
K% 158mg.

K 5 103mg
K &) 110mg
K% 117mg
K% 124mg
K% 131mg
K #) 138mg
K #) 145mg
K &) 152mg
K &) 159mg

« K% 104mg.
VK% 111mg.
K 4] 118mg.
K 4] 125mg.
K4 132mg.
K %) 139mg.
. K %) 146mg.
K %) 153mg.
K %) 160mg.

K %] 105mg
K& 112mg
K& 119mg
K ¢ 126mg
K &5 133mg
K%y 140mg
K% 147mg
K ¢y 154mg
K& 161mg

« K %) 106mg.
VK] 113mg.
VK 2] 120mg.
VK Yy 12Tmg.
K4y 134mg.
VK% 141mg.
K% 148mg.
. K% 155mg.
VK% 162mg.

K% 163mg. K4 164mg. K] 165mg. K2 166mg. K2 167mg. K2 168mg. KN %] 169mg. K
25 170mg. K2y 17lmg. K %) 172mg. K% 173mg. K4y 174mg. K% 175mg. K %) 176mg. K
25 17Tmg K2y 178mg. K #4) 179mg. K %) 180mg, about181mg. A £y 182mg. K %) 183mg. K
7 184mg. K %) 185mg. K £ 186mg. K 2] 187mg. K %) 188mg. K 4] 189mg. K £ 190mg. K
25 191mg K%y 192mg. K%y 193mg. K4 194mg. K4 195mg. K2 196mg. K %) 199mg. K4
198mg . K#y 199mg . K# 200mg. K#y 250, K2y 300, K2y 350, K%y 400, K%y 450 5 K2y
500mg. fE—LESE Ty G, P [ 5 1) e 40 BT Bl bk A i FH 1T

[o106] W] DARRHE AR B A T I — BR 2 AN 25 2 77 S PCSK9 5 Hubi Mt A T4 52 A2 e 51
AT RGP E . BT Ae e W] LU, 9 i {EAS PR T H ) B B B H R s Ay T 282
Yo ARSI N 3 ORI ZATT S5, B R, ) W E AR Tl FE ARy T =y T 384K
AT ARARTT B AR YT S SRR T S P AR T SEARAN YT UCARARY T, CL R AT T 252454
PHAIRIT o ATT KRG A 1657 1A BRI PE Sz 060 8 FTFCARAh v T 2 S Hb°F (CADUET™) ,
FEARATT IR PR K DL (VYTORIN™) , &A% At YT IR ER (ADVICOR™) , BA K AR At v T I f iR
(SIMCOR™) ,

[0107]  FE—2BSE Ty v, 75 it FH W) 4655 & 1) PCSK9 F5Pidih 2 ar, Mk Dk 2 ia e
FE YT R 2 > 1.2.3.4.5 BL 6 FIN[A] . fUitHb, 76 A 1467 & 1% PCSK9 F53iHt
PR T, B2 A0 = AV T 2R 2590 AR 22 I LDL-C 7K~ /= T8k &% T K4 70mg/dL. 7E
— LBy & rh, 78 jE A6 5 1) PCSKO 5 udi A 2 1, B 52 ke e A &= Ay T 2R 259 1)
AMA )25 B LDL-C /K F v T %% T K2 80,90, 100,110, 120.130.140.150, 160,170,180
190 5% 200mg/dL.

[0108] X T B, R4 FR R 2=, M 70 [ 4th VT 28 2540055 = 98 [ o] LU K2 1mg—80mg.
i, wT DA R AR T 2R 298 1050 & o K20 0. 3mg K2 0. 5mg. K2 Img. K4 2. bmg. K
3mg\ K4 dmg. KZ) 5mg. K% 6mg. K% Tmg. K% 8mg. K4 Img. K2 10mg. K2 11mg. K
2] 12mg. K2 13mg. K4] 14mg. K %] 15mg. KZ] 16mg. K% 17mg. K% 18mg. K% 19mg. K
2] 20mg. K2] 21mg. K%] 22mg. K% 23mg. K% 24mg. K% 25mg. K% 26mg. K4 27Tmg. K
2] 28mg K2 29mg. K2y 30mg. K2 31mg. K4 32mg. K2 33mg. K4 34mg. K2 35mg. K
24 36mg K% 37Tmg. K% 38mg. K% 39mg. K% 40mg. K %] 41mg. K% 42mg. K %) 43mg. K
2] 44mg. K% 45mg. KZ) 46mg. KZ] 47Tmg. KZ] 48mg. K %] 49mg. K %] 50mg. K %) 51mg. K
2y 52mg K%y 53mg. K% 54mg. K4 55mg. K#) 56mg. K& 57mg. KZ) 58mg. K% 59mg. K
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2y 60mg. K2y 61mg. K] 62mg. K% 63mg. K% 64mg. K% 65mg. K% 66mg. K% 67mg. KX
2] 68mg. K% 69mg. K% T0mg. K Timg. K% 72mg. K2 73mg. K2 T4mg. K% T5mg. K%
76mg\ K%Y TTmg K% T8mg. K#] T9mg, BL# K] 80mg.

[0109]  FEARIERISLHE T 2, A% & 24 40mg BY 80mg [HIFIHEAR A YT o 75 % — oS 77
S AR 20mg 8% 40mg (9% IR T o 7E 7 —2esili 7y e, A RN 40mg 5.
80mg (1= AARTT o

[0110]  7E—285j 7 L, 45 24507 SR A HE X 2 A e At VT 2R 25 K0 0 S it FH AT 46 771
O K2 2mg/kg 1) PCSKO B4, Bl 5 R £ RE DY Ja it FH — IR K2y 2mg/ kg I 4EEFfI o 7857 —
LS Ty R, 45 25 07 AR XN S AR ) B AT 2R 25 BN Bt I Ah ) = A K4 Smg/
kg ¥ PCSK9 A4, Bl 5 R BEY JE it H — IR OK 4 3mg/kg MI4ERFfI & . 780 —SeSLti 7 &
i, 25 24507 RAALFERT R SRR E IR A T R WA St AT LE TR A K4 Amg/kg 1) PCSK9
o, Bt R 2R DY i — IR OK 2 Amg/kg [N YEFREFI B . 55— 2ESt T Rh, (A ey 7 &
ALFE B 52 Ae e I ALY T 2R 259 B0 G0t FH A0 46 77) B K24 Bmg/kg (1) PCSK9 Hi 4, bili fa K
ZUREVU R — IR OK 2 Smg/ kg HIYERER & E 5 — 2852l 5 Brp, 44 25 RAEFEN 2T
SE TR EANY T IS W IR S W46 550 5 A K40 Amg/ kg 1) PCSK9 A, B Ji5 K245 )\ il it
—IKKRY) dmg/ kg IYERF R . 785 —S8SL T =9, 45 2577 SRR B2 iaE M E AT 2R
DN % i FHATTAG 77 K24 6mg/ kg 1T PCSKO A4, Bifi f K 4 DU & i FH — YR K24 6mg/
kg MILERERI R . 7852850 7 S, 45 257 SRAUFR X 2 R I AT T R 250 B G
FAIG6 7 & A K20 8mg/kg (1) PCSK9 Fifk, Bl jm K245 )\ it — IR K% 8mg/kg I 4E &7
o (BTSSR, 4525 )7 RAFEX B2 A E R B AT RIS Gt WG =
J K2y 12mg/ kg (1) PCSK9 Pk, Bl o K295 )\ A FH— KK ZY 12mg/ kg B 4EFREFI &

01111 #E 5 —HesLjE 7 b, 45 25 77 RAFEE [ PRS2 2 e = AT T R 25 )
S WIGR R K2 200mg 1¥) PCSK9 Fifk, bifi f K249 8: DY Ja it FH — R K40 200mg [ 4 +¢
FE . 755 —SeSE T h, 45 25 7 SR AFER 2 AR 8 I B AT 259 10 %0 FH 44657
O K2 300mg 1] PCSK9 Fifk, bifi fiz K29 %5 DU J it — IR K40 300mg I 4EFes & 755 —
LS Ty R, 45 25 07 AR X SRS e AT SR 254 (6 S e L WI a1 & A K2 50mg
[ PCSK9 $T A, Bl 5 K L0 4E i it F— Ik K2 50mg I4ERER . 25— 2esijii /b, 4
277 RAFE XN 2 A8 B AT 25 Gt FH A 4R 77 224 K2 100mg 1) PCSK9 FifA,
B Ji5 R £ 58 9 STt FH — IR OK 2 100mg (R 4ERF R B . 50— S8 S0ti 77 8, 45 2577 SRAFE X
ez e M E AT IS 25T S FH A1 46 77 2 8 K4 150mg (1) PCSK9 FLfk, Bl f K416
FE i P — R OK 2 150mg F4ER: 7).

(01121 545 2505 S 7 A FE 0 B 52 s 8 ) Ay T 28 259 1 0 5 it A0 46 551 B A K
29 0. 25mg/kg I¥] PCSK9 fhPiiifh. fE—SSLiti £, 452577 ik — B Fs & A H —ik
KA 0. 25mg/kg (1] PCSKY FEPLHLARRILERF & . ) — 45 2577 SR80 B S Ae e )
BT SR ZW 0] % FH AT IG5 R K4 0. Bmg/ kg (1) PCSKO FEHiHifk. 76—Lesjii 7 %
W, 4525 i — DR H R — IR ORI 0. Smg/kg () PCSK9 FEHiPi k4R . 7
— U5 27 SR TR RE RS2 AR E N B AT T SRR St FH AIAG ) B K2 Img/kg 1
PCSK9 F5bidifh. fE—2esjli )y &b, 4h 25 7 Edb— D asEs H i — IR KA K 1mg/keg 1
PCSKO F5HtHL R4 . 55— 45 257 00 R X 2 A e FI AT T R 25 1% %
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it FHAEG T & K2 1. bmg/kg ] PCSK9 H5 5. 7E— L85ty b, 45 2575 il — 24,
FEAE H A — IR KA1 1. 5mg/kg 1) PCSK9 $E PP IARII 4ERE IR . T3 — 452505 I 4
FE N 2 R e I EARYT R I Gt IG5 4 K4 2mg/keg 1) PCSK9 $5ibiik. 7E
— RS Ty R, ¢ 25 5 A — DR R H i — IR KA1 2mg/ kg (19 PCSKO $5 BT HLAR I 4E
R . 45 2507 R R RS2 AR A AR T IR A B St AT a6 7 o K4
3mg/kg [ PCSK9 FEHihifk. 55— 2577 RHIH) TR B2 g R AT R0 %
it FHATIAG ) 8 A R4 4mg/ kg 1) PCSKO F5 5T . 76— Loy £, 4525 77 Rk — b A4k
B H i — R KA1 Amg/kg 1) PCSKO FEBUHLAR 4R . 0 — 45 245 7 LRI ads x)
FERZ R T BAD YT 2 259 B St W46 57 & 4 K2 bmg/kg ¥ PCSK9 #5Hidifk, 75—
SEHE T R, 42575 Sl — ARG HEFH — IR OK L1 Smg/ kg [ PCSKO F5HTHT 1A 1 4 #5757
o R 2T R T RFEX R R R E AT T R B Gt F AT A T B K2 6mg/
kg [ PCSKO $5 1Pk 7E—Lesjli 7 b, 45 257 Kb — P Auds g A — IR KA1 6mg/
kg 1) PCSK9 FEHLPUARMIILEFET &2 o

[0113] AR, AR HE ok Bs A8 A5 Bk B 1) 253 2 LB 5, ] UM E A 25 i & 31X
ANVRTT R R o T 1B R BRI A B AT W . FEPUE RS 7 Srh, WA= S 5
— YR S5 R P ST ) e A B TR AR B T B AR D DY R . BT g 25 & (R FERAE I
PCSK9 F5buhifh ) BlE I (A A] LAAEAL, o

[0114]  PCSK9 FEHiitk

[0115] 4 F IR 7= A A R B A FH PR R 6 7 o F 7= A B vk 1) PCSKO Hi )i
A LA 4 K N PCSK9 42 K /)N B PCSKO LA K2 PCSKO 194 Rl ik A B 1] F 77 AR o dAk iy
‘BT PCSK9 W AN H AN 5722 817 2 DL

fo116] ik A 820 44 PCSK9 £ 11 %098 PCSKO JE BRI b/ B AR SR s BB AR o IX AP 1A
#4575 R A S UHUR SR, Hioe 4 BT PCSK9 454 LDLR, 5542 FELWT PCSK9- /5 IR B4 S
Huh7 4fiffarf LDLR 7KF, B BRAIC R N LG 7E /S B PY LDL IHL A Bt 7K 7 22 4H 24 F4E PCSK9—/— /)y
U IR, e LR Hg S 12/558312 B SEHER] 7 R

01171 IEQnpr BAAR IR, T4 & B BB oR mT LLATAE B 294898, (H 2 ] AAE Q4 AS R 2
SN R I . GRG0 @ PUIAR R cDNA B3k IR 4 7w I 1 5 41 ] FH 134k A48 1P L 3
YIS AE LB E R A . W] AR SR T 3 O FL s 4 i JR R A ATk B, R T A B
5 E LAY BRI L (ATCO) I 2 /K BB AR, BRSMEAE T4 E G RIS (CHO)
4 Hf . NSO HeLa 41 M. #6: F'E (BHK) 40 M J2 B 4l il (COS) S A FFH4H Mu sz 41 e ( 4 Hep
G6) o A LUAd AR L sh 4 B, SRR 40 R B BE . B R AN . Tk e a5 AR Hi ik
CH6 45 KAk LAV B B 3540, AT B 1k AR ABHIEAL 516 (1) S SRk 2Bl 2/ s 2
REAZ ML . B BEIE G RRIE RGERKINEH) 616 846, 656 055 Fl1 363 997 A Wi LAl
1 89303964. 4 AT T A EGE T . b, “E M ERIEIAHE (DHFR) RIER S, UG A
AU LA, i T A A PR

fo118]  FE—Usji Jy Serh, AR A ] PCSKO H5HTHiik L1L3 S, 75— 2Lt iy &,
AR BAS U] PCSKO A7 P ARSI, 1387 55 F L1L3 B3] IR AL AR [F] o

[o119]  FE—HUSjtiJy &, A A AL 5>k B B3 SEQ 1D NO: 11 v 2 2518 /741 1) T
BETTAR X [ = AN CDR Jzk 1 HLA SEQ 1D NO: 12 i/ S 5Ll 5 471 [t 4% B 1 4% [X [ = CDR
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SOE7IRE SS9/

[0120]  7E—4U5jti 77 S, AR AT e S PR 456 PCSKO (LIRS, Friddifa 5 :VH
H Ak EX 1(CDRL) , Hi H A SEQ ID NO:2(SYYMH) . SEQ ID NO:13(GYTFTSY) 853 SEQ 1D
NO: 14 (GYTFTSYYMH) Fi g 3im /741 ;VH CDR2, H: BT SEQ ID NO:3 (EISPFGGRTNYNEKFKS)
8t # SEQ ID NO:15(ISPFGGR) T 7 & 25 2 J¥ 41 ; 1 / 8L VH CDR3, H H 45 SEQ 1D
NO:4 (ERPLYASDL) 7~ & FEMRIT 4, 83 76 ik CDR1.CDR2 F1 / BX CDR3 J& 41 B —B8k £
AR ST 2 SR i (K H AR AR, I rp BT iR AR (RS ACIR B 5 BTl e 41) 52 SCI) CDR AH IR (1) 45 & s
S, Uit Pl AR A& b2 K2y 10 NSRS e, R EJUEHAS B2 KL 14 MR
TR o

(01211 7E— 285 7 &2, AR B AE A IR A B AR SE i, PRk Pe R 7 - B3 SEQ 1D
NO:5 (RASQGISSALA) Ji g L/ 541 VL CDRL, BT SEQ ID NO:6 (SASYRYT) iR il
JF4 i CDR2, A1 / B B A5 SEQ ID NO:7 (QQRYSLWRT) Fi7na JE/2 541 f¥) CDR3, Bt B A BT
&8 CDRL.CDR2 Fi1 / 8] CDR3 J7- 1) i HA — B 2 MR 57 2 SRR ik (1 HLAR A4, Horp Pk AR A
A AR 5 Pk e 41 R E ) CDRL AH [R] 1 45605 S itk o i, Prid A& B 2 K4 10
MR ER G, FIUEE 2 KA 4 M ER G

[0122]  7E—485jti 7 S rh, AR B AT A B 8 8 i SEQ ID NO:8 B 10 41 ¥y B4 /7 4
LA B SEQ 1D NO: 9 ZH 3 3288 e 51) F P A S e o

[0123]  FE—HU50jt 7 Z, A B A A L5 B30 SEQ 1D NO: 11 20 i iy J A m] A2 [X
A0 5B SEQ ID NO: 12 28 sy e ] A2 X 1T AR S it o

[0124] 7 —ESTjE 77 S, AR B AR H IR0 N PCSKO b ¥ 3R A I B A4 SE it BT ik 3R A7
£, 4 SEQ 1D NO:1 Jf 7% PCSK9 & 25 18 JF 41 1 153-155.194.195,197.237-239. 367369,
374-379 F 381 fir 2 I e vk L. IhkHh, A PCSK9 L I¥HitA®R 7 A4 4 SEQ ID NO:1 i
7 PCSK9 & 25 18 J5 1) 1 71.72.150-152,187-192,198-202.212,214-217,220-226, 243
255-258.317.318.347-351.372.373.380.382 Fll 383 fir 1 flj—ER LA FE vk 2k .

[0125]  FE—SB5jtE Ty 2, A R BAE A O A (M P A s e, BT iR B4R 1R PCSK9 128 — A
TAL, H 5 HUUT $og R IR B AR AHF BCE S, Jrd B e BEPLARIE B :5A10,
Ho i 7E 26 [ ML ARV RS R AR o0y (ATCC) DA% 5 PTA-8986 1R X A4 AT 8 41 il 22 7= 2 445,
o A7 56 [ ML AR SR W) DR 0 LG 'S PTA-8985 ik ¥ 8 AT 83 480 il 5 ™ A= ;6F6, H i 7E:
5 [ $ AL FR W R 0 LA g 'S PTA-8984 BRI A4 AT I8 40 i 327 A= s LA J 7D4, FLE 136
(] L 750 % ZR ) PR P L DL 5 PTA-8983 I8k (19 A4 AT 8 4l i 2R 7= A2 . R IE I s i =
b, A %% B S PCSKO $5 5P 4k L1L3 SZiE (WL PCT/IB2009/053990,2010 4F 3 H 18 H LA
W02010/029513 A FF, K35 Bl %) B3 No. 12/558312,2010 4F 3 H 18 HLL US2010/0068199
NI o

[0126] i, A iRfn & b2 K4y 20 Do AE MR e, LA, |2 K4 8 el LR
o YLk, PriRpiiRdt— PSSz 2e g M E e X, A/ BOITR BT IR BAT I 5 R i [
7 TGy 186, 186, 5 v 186, 4 ps 186, 4~ 186,S228P 1gG, ,, S228P Fll 1gG,,, S228P, 7&%—1k
PRI SZit 77 =, BT e 2 X 2 AEREZEAL (aglycosylated) [ Fe X,

[0127] W] TAR B TP U] a5 5 s FEBUAR . 2 e BEDLAR Bk Be (41 Fab Fab’ |
F(ab” ) 2.Fv.Fc % ) G PR R DL RUREC A4 (heterocon jugate) Uik, FRgE
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(ScFv) AR AL SRR A G S Cngs s )  APuik . NJEfedo ik, DL
TS BRER A 7 AR 5y — S A B, FEA 5 P 75 B2 i e MR B BT s RO R, A4
UK IBE ZE AL AR AR BRI 2 R P )AL 14, L AASMER B« BakmT DL RS ORI
NECGE AT o — 2ekdi ) Piis (BRI A B TRADTIE ) o

[0128]  FE—L5jiy Zeh, firik PCSK9 FhPihifh e B wfEdifk. Fridk PCSK9 f5PihifAath
Al LR AR B . 78 D) —SeSTiTy b, i APk

[0120]  7E — &5z 77 S, A iR B A 6 5 48 U 19 18 2 X, W Ae g S 0 T R E 2
X, B ARG SR %8N &R . £ szl 5 &9, Br ik 18 2 X Wl Bur.
J. Tmmunol. , 1999, 29:2613-2624., PCT A JT 5 W099/58572 Fil / 8¢ ¥t [H & F| H iF 5
9809951. 8 fr ik & i, Fc 7] BL2& A 1gG, 8(& A 1gG,. Fe W] DL & A4 A330P331 R AZ
4 $330S331 [N 1gG, (186, ,,) » Ho Hr 2 i R W& 5k 2 75 B A Y 162 JP 41 iF AT % 5 - Eur.
J. Immunol. , 1999, 29:2613-2624, &S5 77 &, A A& — 4 1g6, fHE X, H A,
N & A8 (Armour et al., 2003, Molecular Immunology40585-593) :E233F2341.235
ARy P233V234A235 (1gG,, ) » e 45 B WY A 1 TG4, 7E 5 — S &, Fe &
A 1gG,E233F2341L235 ¢ 4% 4 P233V234A235, H A G236 Ml % (1gG,.,) « 1F 5 — > S /7
F, Fe BT A 16, Fe (16, 1g6,,, B 186y, ) » H & A BB E KR AL, S228 KA N
P228 (Aalberse et al., 2002, Immunology105, 9-19) » {fE5H— 5Ll 7%, Fe 7] PLZAE
FEFLAL (aglycosylated) [ Feo

[0130]  7E—L5jiJy Serh, Pl {E X R 1l i S8 SERE B B R gk (41 Asn297) AT/ Bl
2 DX HPORE JE A0 TR P 41— 40 (0 A 3R AR L T AR R S 1 o B —SUS Ty S b, P e e
X SRR N- ERZ B RAL I B EAT AEBE AL 1 o BT I e s DR DU X N- 3 fp AL
Al EAT B A I A TR AL B A K 1 Al e RIS AT AR AL

[0131]  FE—2Eszjli 7 &rf, W LIFE—FI DL L s Pibitk. nTUAFER D —F 2/ H
R g =R /PR /b TOMOAS R I ECE 2 FSDLhuiR Al / Bk, G HE, X 28 PCSK9
FEPLPUABUR AT BA BAMNE M, HAR AR . PCSK9 FEHtHi it n] LL S J) — 28 PCSK9
FEPUAIEL PCSK9 2RSS BRI A o 40, T LA A 4~ — 8k 2 Bl PCSK9 F5 B0 <51 %f
PCSK9 1) L7+ (ALFEET AT 465 PCSK9 AL IR 1) [ X 73+ ) , PCSK9 il i 54, S PCSK9
SERIZA . PCSKO FEPTHUA v DL S B3R / ol B AT 2455700 R0 ) 7 — Be 2 0 B A
.

[0132] X FAKRHATRKIITAE 515, PCSK FEPiPiikib i & — WM e 25 A
Y. XGPS G IR, i 25 m] B2 R ), ARG 22 il, X4t
ARG o A B AT DA FH B 5 B R T TR A AT

[0133]  PCSK9 H5Hui A ] LB Tl 1 i@ 428t AN A BH A 11 55 it 3] 3L 191
TE AT B AT AN A PR A% K B, 30 AU AR 5172 558 1 2 DL S o PRI, 76— S8 St )7 52
1, BTk PCSKO F5HHt (A2 MR O 0 77 V2t 1A A 1), 48] e ik o3 Tt A 5 a5 — Bt 1) Y
VR B CRE SR, WLPY BI85 B R B RKPY TE  TE PN OB  RON L AR
W IR RN 8K R iR i A2 e A PT DA 4 B PR, an ik P v 55T, s il it A o ]
CAASE FH AT 1 ) FR R AR B 0D B A gt » B 6 3 X 5 A 3t R 75 B8 A2 AT T o VAT 7
Y] UL E AL, TR R AT RAFE MR G 254k . 3%, PCSKO F5HHt (A mT UE F B Ak &40
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[lkE7/p IR AN W e 2R (S Y R R Y22 o N AN

[0134]  {E—ANSE 75 22, PCSKO FE Bt M A 10 ik 0 A o e M B30 0 1) ) 3 il R
TR o AL e PR B ) 3 Ak B R 1) 481 1~ LG PCSKO H5Huhi Ak 192 BT FEN FF A
ZitE (depot) Y BN Ja #04mit &, Wi & B B S B, A MY, SR
Kl (adventitial wraps), 7 ¥ii3'E (shunts) FISZHE (stents) BUE BRI MALEE, A7
SURE S RO, BRVEST, BB EREH . W G PCT 22 5 W000/53211 1 3¢ [H & 4] 5
5, 981, 568,

[0135] W] LI PCSKO FEHLHUMAR IS & AP BCLHI AT I FH o 75— 28506 77 22 1, PCSK9 551
PUATT LA (neat)) A o 7E—285L)i 77 S, PCSKO 5Ptk 5 2540 m] 82 52 (1 TE 57 AT
AEAE T Z MBI o 2590 R] 3252 (R TR 30 A A LB U0, 2 A1 PR ) 4 Jo , LA B 245 3
AR o 0, WP LLZE T IR BRI L , BPE A M RER . & i ) B4
THANBR T8 51 MGV AN L AL TR DO v i T 1 36 A 20 G i RN e PR 2 1w« R
FILA S T B A EE R B 4 25 5is IR ECHI4) W Remington, The Science and Practice
of Pharmacy, 20th Ed.,Mack Publishing(2000) F77~.

[0136]  IXLEZAFHIR] DL 24l B 2 I B A A #h /K \Ringer” s W ] 26 B VAR S AL 65
FEE 25 2577 22, RIS I TR A EE 52, R e 2 A B AN A I s e o

[0137] W52 I3z B WO 5 slA E R0 A8 FH ISR B AR BT EX) T 523 2 e &0, OF
AL B G P W IR £ AT R SR L AL IR B s SR W AN P, B BR
IR AN R 2R 5 B B ) (o an Ak 1 )\t = RS I e s S /S R B s Sl A 2 R e
SR 8 s 2Ry T RE BRI s eSS R FR 2O R R IR, AR 2 2 2R ARG PR R B R 2 R
PRI s JLZSWM) s (R 2K — %y s 3R O 53— BE s F m- Y ) (K=& (T4 10 1Mk
) ZIK S P, winiE A E A B IRBUR I ERER 535K 2 B AR WS LRt b il 2 2
RN H 282 7 AN R AN A 208 K 28 TR B R 5 S b L R e ok AL &9
AL FE A AT RE L H R0 SlOMDRG 2G50 W0 EDTA 58 Qo o8 25 1 g b ol A I 5 k2R
AT a0 s @ EEs A (B Zn- SREA RG-S ) A/ B8R E B3R g YRR,
TWEEN™, PLURONTCS™ 8k # 5 £, — % (PEG) .

[0138] 18 ik AS 448K L 0 U7 V2 il #& & H PCSK9 5 Pt B A4 19 5 5t 44, 4N 7E Epstein, et
al.,Pro”Natl. Acad. Sci. USA82:3688(1985) ;Hwang, et al.,Proc.Natl Acad. Sci.
USA77:4030 (1980) F1 2 [ & F| 5 4, 485, 045 Fl 4, 544, 545 1 #i ik, £F £ B & F 5
5,013,556 H1FF T AE P ()42 = AR iR T8I AR ZE R R IR AL & ) ml DA™= A
A G SR, B i g st 406 40 2 A e I MEL A JIHL 5T T2 R0 PEG AT 2B 1) 488 i 8 & I i
(PEG-PE) » I F8E FLACIIUE S U8 I I B LA Ak B W EE AR G ik

[0139] v M Rt ] DA A B, HR 7 20 e 8 2R e AR Bl 5 1 2R B vkl o8 IR U (4 2, 3 3]
P AR YR R sl IR AR S T IR I PRI e ), iR 25z (4l anfig sfA . B
K TR K PR oK I8 38 ) BOKFL5RI . E Remington, The Science and
Practice of Pharmacy, 20th Ed.,Mack Publishing(2000) "/ JF TixRH R,

[0140] W]l BOREHI o A 1E IR HIF P+ 5 S A PRI FE R K 2 BRIk B A
PRI, BT IR S T A TR AT 2, 49 an i B Bl e 3 o B8 258 o 491 . i SR i L /K st
fe (IR - ROE - RTHRN) 838 (CEE)) FEILR (EE LR 3,773,919) .
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L-BaR 5 7 L5 -L- BERIILRY AT BRI OO0 - BER 608 7T B FLIER - 7=
B ORI F YA LUPRON DEPOT™ ( LR — FR5E LR AL A RN B 52 T Bt R AL e 110 o] 37
THEK )  STR T TR IEEREBE RIS -D- () -3- FREE T IR

01411 ATk P it FH ) BC A 40 06 002 e B IR o 3K ] DLER 491 4 6 v i it 8 5 ) S B
1697 ME PCSKO F5 P AR A Wil & B T B o N T A 25 1, ) s A ] B B2 T
SR 2 378 1) ZE 1 IR UK S R AR O

[0142] A3 (1 LR AT LAASE A AT o ) (0 A I LSRR )46, Bmidk i s FLAF0480 & Intralipid™,
Liposyn™, Infonutrol™, Lipofondin™ #1 Lipiphysan™, & 4 ] 45 TP 2e 185 10 3L
PR/ I S e W] B S I QT NS I A W 207 IR e et N2 17 8 N 7 1 D e I
Stglig (gt is K B IR ORS8RI ) KOKIRA TR FLRI . NE R BRI
Ay, 0 H i s e 2R, DA LA B3R ME (tonicity) » SL7UMHE, S IEMILFISH £
£ 20% FRIYHT, 4540 5% A1 20% 22 8o B FLRE S 0. 1-1. 0 um Z (B JCH 2 0. 1-0. 5um Z
T80 P i 0 i » 5 A 5. 5-8. 0 Y& I 1) pH.

[0143] KIS LLE I PCSKO #5HiHiiA S Intralipid™ BRILA4y (KT 5P
g HHOHK ) VA A5 o

[0144]  FHTWR AN BN R AL 6 R HE £ 25900 ] 8252 1) 7K P B L 7 R30S 4 1)
TEAETF I UL R o AR B EMA L S m] &8 FIR & R 2 ml B 52 RE] . 18
— st g G, Jl ek sk SR R A A T RS S EH . R e TE R 2y
VAT 52 B R R A0 A T LI AR AR T 2540 o B S AL mT AN S B
BRI, 58 FA 4 T LB S T 5E B (tent) i[RI ERYE IE EPFIRAHL. ¥ BIF
TR AR AT DA CLIE Y 7 X PR B sl () 266 B b i, Lk 48 Bl

[0145]  ZwhdPiik L1L3 [ SRR BE ] AR X 1) 2 A% 8 T 2009 47 8 H 25 HARJEAE 3 [H i
R Bz R 0y (ATCC) , 10801 University Boulevard, Manassas, VA90110, U. S. A. . L1L3
RN AR X 2R IR 45 A ATCC Accession No. PTA-10302, L1L3 28R 27 [X £ 1%
HE R4 5 A ATCC Accession No. PTA-10303, TR f5gs 4044 e [ b A A H T 5
I AE D ARAEAT IS 420 (Budapest Treaty) M ICHIEE iIER0E HEAT AR5 o IX A {RA 58K
RIAF GBS T A ORTE H AR B 4ERF 30 40 MRAR AT IR 4 L9 L E , FRi42) W] LA ATCC 3R
153, 3 Hi%4 Pfizer, Inc. 5 ATCC Z [A] PR, PR PRisl i fR < AH DG 36 LR A A B EAr 26
E s E LR G A G (EATFAE) , TR 357549 o A7 AR e B i 1 RE A% 45 2> A
AT, FEARAE 35USC 5 122 747 B HiZz S (A44E 37CFR1. 14 17, JUH /2 Hi 88606638) iR
5% [ LR R bR 2 S BRUR N e 345 Tk 5 Ao

[o146]  ALRHIEHZ1E N C 4 RS, R ARIE I B SRV E G B4 TR
DETECE R B IR, P AR T8 0 i X H o) — AH R A B e o OREUR B AT 3RAF 1 AN B A
T A AT LR 15 AT BUR 2 Jay MR & VA% 7 BIBOR 2K SE AR & B IV ]

St {51

[0147] 4171 St ) L 2 1] BH A o B B8 7 YRR L o AR SRR AR N 5278 A & B PR RS R 91
PN AT DK 5 A AT A 1 S R A RS B0 LAE 2 s SRR L

[o148]  sZjfsl] 1 - F A UEAL PCSKO $5EHTHUIR L1L3 ¥R TT A 20 SFAL 1 375 HE [ B A0 LDL JH &
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i 7K

[0149]  ASZHEFI 284 B T AJEAL PCSKO FEHUHTAALE sh A5 RS rh AR 1 375 fH [ B A0 LDL
L[] e AP A ) 3%

[0150]  L1L3 2 Aifk (/AR <5%) g fEdifk, Hgh& 73 bk PCSK9, A RUPH LR
I8 LDLR, {43 M5+ LDL y& R ssE A LDL-C FFEK.

[0151]1 444 10mg/kg HJ L1L3 LY (TP) B30 & il H 1E & X B 1A % 1) CHTBL/6 /N iR
(n=10) B}, FEALFR )T 48 /NBef /)s B I35 JE 3 /K 1 BRAR 42 47mg/dL ( FRAK 37%) , AL 2 R &
7K A B AR /N BRIV E B K 51 75me/dL, ZEAR TR S 4 Kk 44mg/dL ( BRAK 47%) , AHEL
RN BTy 83mg/dL. AEARIE S 7 K, My AE E EE AR E A 69mg/dL.

[0152]  FEIE® IR EIAFEH Sprague-Dawley K HPHFAT 5 & W 2 SE 5, i H 5 TP )& 0.
0. 1,110 F1 80mg/kg (n=6/ £ ) 1¥) L1L3. Iy HH [ BE/K T~ 2 I8 5] & A0 1k PARAEG » 3 R0y
AAETE ] 10 Fi1 80mg/ kg F 5 48 /NN ] ILFEAK 50%. AH[E LA T BRI RS2 TR A 1-21
RAB A2 B ACME 1o LIL3 () B M 7 B4 FH ) 2 RPN 3 88 I [R) 5 b5 25 ) Kb BRAH G TG o
A LT H I = R AP R ) O T, AE 80me/ke SR H IR K T i Ky =A%,
NS R AHC . TR ey A s AT EHE N RACSE S AR 2 LIL3 X i i
Hh =B ACE AR RME R (IR SC) , I oy H i =B o8 72 #5447 PCSK9 2845 (1) A
R RRE (Abifadel et al., 2003, Nat. Genet. , 34:154-156 ;Cohen et al., 2005, Nat.
Genet. 37:161-165 ;Zhao et al., 2006, Am. J. Hum. Genet. 79:514-523) , [Altt FH L1L3 &b fiy
By H i = BRI E A R AR P R R IR

[0153]  7F IE W AR A Z8 H B pR s b, 20 TV Jiti FH 85— & 0. 1. 1.3 F11 10mg/ke (n=4/ 4 )
() L1L3. Jitif 0. Img/kg L1L3 SELESS 2 X LDL-C /K P50 % FRAK 50%, 755 5 Rk E .
Wi Img/kg FIFAE 5 Tk B & KRNV, LDL-C /K BRI 71%, 2 5 LRI FFaE Ik &, 704 14
KRIEBNE T HEH 3mg/keg FIRAES 7 Rk B 5 KRN, LDL-C 7K FRAK 72%, 7258
13 RIFUH I, 7245 22 RIKE R FEE K. A 10mg/kg FIEAL TG H A 21 RAGRE
LDL-C 7K F-B#AEK 70%, 7E58 31 Rahse k2 . L1L3 [FFAK LDL-C 1E A 1 & R AN Fe L i ]
Y5 2R BAR G . FEFTA I E AL, HDL-C KIS L1L3 AbHLf 520

[0154]  FEBFFTIRIAE 42 KA 56 K ([RIFG 2 F ), ¥ 3mg/kg FIEAL (n=4) [ EEERRM
FHPR XA 3mg/kg L1L3 o 3X P IR A S )71 & FF IR B#AIK LDL-C Je AR ¥ LDL-C /KFAIK T 50%
Fret 4 IR LDL-C KPR RS IEH o IiE HDL-C AP AR FFANE

[0155] 7 & A o i ok A bk A #HEE A 0. 1.1, 043..0.10. 0 1 100. Omg/kg 5| &
L1L3 14T PK A5, W& B PUAIKE . A5 THAE 0. Img/keg S5 & LIL3 (1) B — A0
0.67 K, ¢ 1.0.3.0.10. 0 F 100. Omg/kg &4 ALK A 1. 91.2. 33.3. 49 Fl 5. 25 K.
I, 76 R BERRAE T, UESE L1L3 2 32 S 055 = HOMU P AR S M4 A L X S PR A 2
Fet At S FH HAT MR 45 & BB JR BT Aia 7wl LR &5 R — 20

lo156]  MEFE 1 &, (eI, L1L3 456 A5 PUiLiE PCSK9 ThRe, 5 B0 ys AH [F K Al
LDL A [ g 7K~ PR deft B (88 25 B AT o

(01571 S 2 /E 50K B A0 B8 N 1 20 5 bk o8 e FH PCSKO 5 HTPiik L1L3 2 5125
BN A s R

[0158] X SK it Ag 28451 1t BH 1 VPl B R PR A RS G R it FH B 2R 88 A0 B ) 1)
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K N NI AE PCSKO FEHTHLIA L1L3 25 252 )5 (M 25 3)) 2 R 2 0 (I R B A 50, Ik A%
G AT [ By 7 VR (R 38 2 o B BT A VRS B B 2, i L1L3 3948453 LDL-C 7K1 F#AIK
[0159] M5 PR o A& BE LI« 2 SRR R 35 0 i SR & 1 L1L3 5. BTk x4 it
TN DA TAEN R (BT SHES LA N R 48) X TR A2 A mE
1], /& CRO Fig 72 A G4 s e i e R 9 4L 2 A 16 X U S0 AERF AL 8 Xt %3k 6 41
HEAT TAE, DL SR K 52 37 s MTD (B 3K 2) 48 a5 ) » fEREAL, rﬁﬁ%&ﬁﬁmﬁ@ﬁﬁ
LIL3 B j@;zﬁ?‘J (3:1 43 EEEL ) o FERT— A 2 NE 2 o it FH 24550, &8 Tk N S 60 48

AN T7 B S R B /N O I A . BRI 60 41

[o160]  FIELI T 1 Pron.

[o161] £ 1

4 LI1L3 #& P R S 8
0.3 mg/kg
1.0 mg/kg
3.0 mg/kg
[0162] g2 bl
6.0 mg/kg
LRI
12 mg/kg
18 mg/kg
il

[o163] i3 Ls 2477 S LA SRV il A LMK« b S5 B R i 5 DA SR A S K 52 57 &2 A e R
& LA R E, Bl N ZIF T AN S, R & 5 B IR 2 — IR TR 2
Yo R T 2N, RTA EE R T8 e AT BRI 21 R (328 K)
[0164]  ZIUAFFLIRILR PK 28 42 L1L3 1 AUC 0= [rase) ~ Tuax TH Coayo — 2K PK 28 s ALHE L113
RIZRIEBRF I (T, B (CL) SR (Vss) K AUC w,. PPEMIEMR (SH
[ %, LDL, HDL, H i =%, 9F —HDL-C Fll Apoprotein B) [KE7z,
[0165]  XIREMATRAELG 24 28 RINUAT IR & X RAEHS 0 RELZ ) & L1L3, 78 PR 18]
(WFFTEE —1.0 F1 1K) LLAESS 4.7.14.21.28 K, FF R — K BEAT PK filz M pE e, 56 28
RIGIRIEYILG PK 455072 .
[0166]  IXIHBF TN AFRHELT T AR, JERMNA ERAE 18-70 & Z A 53 A / 8 2ot
(LN AER 22 0 ), LB SRR S H [ BE /K F- = 200mg/d1, 54 LDL = 130mg/d1 ;
REFEEL (BMT) 24 18. 5-35kg/m’BMI18. 5-35, A < 150kg, #H LU I 4N N84 Fiyd: B H
BNt AR BRIZN R (SRR AN ) T J A SERAHR 7 W
730 H AR Rl DRI R AT R SR S A A SRR T
[0167] X IUAF ST HEBRARAE LT R < 11 PR S5 35 9 1980 5 0 P9 09 s i 85 M o LA
- AG pR R B R (B S 25 B (E R HERR TS 25 R VAT 1O JE I ASE IR 1)
RIS BUR N ) IR B S 4k kIR IE s RAEAR R AL B2 AT 20 1 AR R
27
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ML e AT 25, Wi B OB 2 IR 25167 , IXLE PN 28 1 1 2 B8 I [|) LS4 35 i
W 2 VRTT RIS sTELR 29T 5 R NA R A S 5 OB 8 o il 1 & 4 50 s e 22 i) —
RO IR ZE S S s PRIEZSPIR A B s AR 1K 6 AN H A BRI Lotk i 7 AR /
Ji ) BT H A 144 /B8 (1A =5 2 W) (150mL) A2 12 5w (360mL) MR Bk
F 1.5 #w) (45mL) FUPEI 7R — U SEI0 292 /T 30 RN EE 5 Il (des
K1) WGP TT AR IR 12— R ECG 1ESE QTe>450msec ;M2 8 FL 2o M
B AR 2T 56 KRR KL 1 h i (500mL) ; HF 22 s 255 5 19 1 /MR IS D RE R
PR S CAn SRR T e bk N TS A ) s SR NS M e A slORS AT Bl S B 5
Ay e, HonT G 05 2 5 05T B 28 AR 50 AR DS & 6, B0 mT U 5T 45 R 1
FERE, LA SAIEFEN 2 (R 0T, AT R ANTE B A NI AT o

[0168]  FEAF ZRBENLIATHIT, H B0 2 A BN Sk FEbnvERIm] o A8 FH AL A bl
GIVE S == SEtig 5o

(o169]  XF M) &, l B A 9T N AR Rk B 75 H i — G 2K 2 e 2 b
7 R AL SR AT R 22 4 P IR 52 5E ) 280 2 o e Tt FH 58 = ) &= K LIRS
[0170]  LIL3 254l fh (100mg) LAJG B A X3R4k, Wk 8 10mg/mL, £ 338 /)N il =7 LA
HEFRIR N (IV) R, B — MR MRS . B/ MIEEA 10mL CRTHBUAFR ) 1 LIL3, ¥
FE2 10mg/mL, pH 4y 5.5, LIL3 M2 RIS 25 5 F- Wb 50 = At A i B (Dosage  and
Administration Instructions in the Pharmacy Manual) ZESRZEIRIZ WIS . 4 S
WAEE AN T files, FFUA ISR L e BB M E BTN 52 AR T 2551 A
972 %55 (Pharmacy Manual and Study Reference Guide) i & Ui (Dosage
Administration Instructions, DAI), K% 60 Jr5hid ik 45 5 & bk 9 Sy il L1L3.
01711 WS

[0172] 5% -1 R AEFFUEE 0 RGN AT 20 12 NI BEALEE 2 A 590 5 HE F NIRRT
BT (Clinical Research Unit), 7 S {r B EIRKAIFLERIT (CRU) WE R 1 REIFEFF5E
oo STRAEHR 0 RBATHHRIMBEAS I (Lipid Panel) Z RiME EITUAAEE 20 10 /IS, 525K
W A Bk DR AR S P AR s A Bk DR Rl ) 29 167 T BB
B A B I LR B 259 SRR HA ] S sl ol B 3RS AR 2R R o ) 6 % A1
AT 1S Il AR T S VPR SR s B AR A, BRI E IR SR
PLAATARIE 3RS RAEINE 2-4 738 H =R EE 12 SHL ECG,

[0173] 25 0K AEL 20200, SE U RSP CERAE IR 2220 10 /N JE 2B IR T i (U5
JIH[E &, LDL, HDL, 4 —HDL JH[E B, Apo B FUH M =85 ) U AEBEAT & BRI A &1 SE 56 2 45 2%
HIFE < MV A SR TE R I RV BT s WCER AT 245 25710 (pre—dose) PK A i s AR
PCSK9 7K1 /PD B BRIV ARGV HIFE i s R BT -LIL3 PUARRIAE S s B A AL LIk B 24
Wiy IR il B 3R A AR 5 R T sk v ) e S [ R 5 | M e AR
7 SEPFE AR FRAFAMRM A A (AME 2527 T B (Pharmacy Manual Instructions)
it FH A9 5% (Study Drug Infusion) .

[0174]  FEZEZ5)5, SE U FRET SRAF IR K2 2-4 3 Bh ) =R ER 12 S B ECG, H 4k
S50 (BOT) 10 73 8P 4 s 3R1SAE EOT (A EMSE A= d PRI s B2 AE EOT A ARSIV J i I [)
st CRIEOT+ QRIS IA) 0 ) (IR adEAT PK 23 # 60 238, 120 438 & 360 4344
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[0175] 55 1 K SERUN R AT MERTELS 255 1440 4380 (24 /NI ) +/-30 43 8P I L3R
HEAT PK W7 s 3T TR 0 S R 2 s REEAE S IR 22 /D 10 /NI (2SRRI i (A I 1
LDLHDL HE ~HDL fH[EEE, Apo B FHH i = H5 ) AR B HR K] PCSK9 7K /PD AR &M i 5
I B A ARG SR I ) B B AT | 5 o) 2 AR 8 ] S VR E R s B
B I LSRR R 2593657 I s SRAFAPEM A= A AR Ak s AL CRU i

[0176] 25 4 K SEAUN TRE? (MCSRIEAT B AL S0 56 FR 2 AF o & MLV « b 28 R0 PR VRS
IR IE 20 10 /AN S A IR s (S IHE EE L LDL, HDL, E —HDL AH[EEE . Apo B F
H=HE) AR B A AT PK 43T s USCBE PCSKO 7K1 / JBOSBRIV) PD BRI i
BT B F RS AP RSB )6 R B HE S |3 1 I VR I a4 7 S5 PR e SR s B
A B IE LR A BE 20697 Th IS s SRAF A EM7 A= i PRk

(01771 28 7 R 58U N REJT AT W 40 B AR A s IR AT 5 MURI B4 SE 0 = 4 2
IR« VRS A2 AR TE R Bl PRI TR A s B IR 22 /D 10 /I 2 R B o
( G HEEE ., LDL, HDL.HFE —HDL H[EEE . Apo B FIH I =H8 ) sHCEE S — M yAE i ddEAT PK 53
M7 B PCSKO 7K / B R () PD BRI i s OB -LIL3 PUARBIAE M il B F S A
A B 3 3 1) i) X S A1 HE 5 1 P ] a0 ORI el 7 2 D e e 5 B A [ g LUK 1Y)
FEBE 26T RS s A O LA 250 SBERIGH BT s s SRASAV RN A iy R IE
PATFIRIRE K2 2-4 43 8P =X E . 12 JHK ECG,

[0178] % 14 K SERUT MR «EAT ] 40 B PR A s ISCERIEAT 5 RN A0 A1 S0 4G A (1)
FEM MRS A2 VEEEE E R B IRV AT A s BB s B 22 /D 10 /i 28 JIE IR ol (A
HEE B LDL HDL 3F —HDL JH [& B Apo B FUH i =5 ) s 8 s — My FE s EAT PK 207 UK
£ PCSK9 7K1 / BRI PD AR AEWFE S s AR DT —L1L3 Friias i s 18 B =S AR 1
38 Ik ) 1) 6 G [ HE 5 | 5 1 Tl A “ R it 4] 7 55 P e SR, 5 288 B 1 DR R i 24
WIBIT RIS SR A A I DRI 25 « SRR AR s s SRASAM BN AR Ay AR
[0179] 2 21 K SE/in NREY «UEAT () 40 B RS SO ERIEAT 5 IR0 A1 S 6 A A 1)
FEML MRS AL 25 BRER TR G R T 2 s R B IE 22 /0 10 /NI I JE IR il (i
JIH & %% \LDLHDL 4F —HDL JH[&FZ Apo B FUH i =5 ) s B — My e s AT PK 204 Uk
£ PCSK9 7K / JEGHRIK PD bR Fedh sl —L1L3 Hrisre i il B F S AR F4F
K38k ) 1) 6 G [R1 R 5 | T e Tl A R IRt A 7 S5 P e R s B2 A 1 O e LR I 11 B 24
MBI ISR SR A AT LRI SBERNAE AR A 58 s SR A B A dr AR TE
[0180] % 28 K :SERLUN TR/ (AT 21 B A S AT SARE s B AT A
AN BT A RIAE S < MLV A2 BB E R I PRV AT TR 2 s B i 22 2 10 /NI
A MENR U (SEE B LDLL DL 4E —HDL JIH [, Apo B FTH 1 =15 ) sISCER B — Iy
HEAT PK 7341 s SCEE PCSK9 7K/ JEOGBR K] PD FREWIFE A AR DT —L1L3 HitAtEdn il B
T AP A B e i) ) X B R AR S [T i an ORI e S vR e R s B A B
VAR FEBE 25936 77 T IS s 528 B IR DR IR 2540« S MU B fR 4 FH s 5 34540
BN A G ARAE 3RS R K2 2-4 A4 Bh =R EH I 12 S5 ECG,

(01811  XFAEACI PK BRSBTS « 43 I S8 an R A7 < 1EAT ) 06 B ARG A s e sk AT
W LT AT A b S50 SR A (R RE < VR 2 A VEESE TE R I PRV BT RS A IR R S I A /D
10 /MBS 23 BE B i (LI B . LDL. HDL.JE —HDL JH[EEE . Apo B FH M —E5 ) ;YA
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— IMEFE ShEAT PK 2347 s SCER PCSK9 7K1/ TN R ) PD AR B IFE s IEE DT —L1L3 Ptk
FES I B R AR 2 Ao 1 v )% G [R5 |5 1] 8 AR J2ebi e S5 Vs hE
W52 A B i DRI AR 2516 97 T B0 R A B 2k LR IR 254 T A A g A
FH s s SRAFAM BN A= A AR AIE s SRAFRIBE K2 24 438P IR ERE ) 12 FBE ECG.,

[0182] &N E IR IMBREUEAA R K4 183-210mL. {E5S 0 R 25 2 1T AT 45 A
PRSI 4R 5 60,120,360 H1 1440 438h (24— /N ) WeAR IMLRAT i LA A LIL3 JKF o th4h,
TEAS AT\ 14.21.28 RSN PK BET (I8N ) N3R35 — PKAE S o 7EREN N TR] A ik
B — e it

[0183]  7EE 0 REZ HIAAESE 1.4.7.14.21.28 K il 24 4 40 Bl 17 I 35 45 I VROFE
witt, APERE PCSK9 7K1 B HE B BN R (1) SE 36 M 2 80P hn 754 o

[o184]  WEEAEZIE /D 10 /e JE 28 M G i (s IH ] 2L LDL, HDL 3 ~HDL HH & &\ Apo
B FIH M =FE )

[0185]  HF9T45 R

[0186]  L1L3PK NCA £5 3 :LL 0. 3mg/kg )&l L1L3 232 P2 2. 71 K. LA Img/kg
FEA LIL3 B3 A 4. 77 Ko LA 3mg/ke FIE i H LIL3 B3P {E 2 8. 1 Ko
LL 6mg/kg FlFE it L1L3 32 frpfE2 7. 75 K. UL 12mg/kg FIE A L1L3 122 #
{5 12.24 Ko UL 18mg/kg FIEJEH L1L3 B HP{E R 11. 76 K. LIL3PK ¥ — i)
K2 ZAHE, 5438 - A S 53 Bl — 30 SR, FE ARG LIL3 ()3 R A b & 2 35 K
T LIL3 7E R BERRE (2 32 ) ( ROAE fr B8t b i A 1. 043, 0,10. 0 T 100. Omg/kg 7| &
FIEEE /500 1.91.2. 33,3, 49 F1 5. 25 K ( DLsEiifs] 1)) o A 0. 3.1.3.6.12 F1 18mg/
kg FE I LIL3 (RSB 255 R 2% (C1) 435124 8. 70.6. 58.4. 54.4. 33.3. 28 i1 3. 85mL/ K
/kgo 13 HIXIAFFLR PK NCA &5 AN R 2 Pt FG /R . EZRM 2-7 41, L H{ERR
IR, T 7 B A A

[0187] 3 2 :PK NCA &5 %

[0188]
HE Cmax Tmax FEH |l Vss AUC s
(mg/kg) | (ng/mL) (R) (X) (mL/K/kg) (mL/kg) | (K°ng/mL)
0.3 1031967 0.083 2.74 8.70 3177 34997.88
10537.50 0.06 271 8.92 30.74 33748.15
1 29251.83 0.063 4.80 6.58 41.59 156399.94
28231.50 0.06 4.77 6.00 42.34 166736.58
3 96711.50 0.049 8.74 4.54 49.06 709485.10
100620.5 0.04 8.1 4,12 48.94 728278.54
[0189]
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AE Cmax Tmax Pl | Cl Vss AUC
(mg/kg) | (ng/mL) (K) (R) (mL/K/kg) (mL/kg) | (K'ng/mL)
6 175854.33 0.056 8.36 4.33 60.45 1446945.71
177485 0.04 7.75 4.65 61.33 1289916.44
12 353960.17 0.090 20.53 3.28 72.25 3768691.17
357671.00 0.08 12.24 3.36 57.52 359999239
18 532449.17 0.090 12.97 3.85 65.46 4812012.99
560463.50 0.08 11,76 3.71 60.83 4857618.28

[0190] I L1L3 &b T3 BH B 1) J 3 A1) 57 B MO ok 25 JIE LDL— IH [ B (LDL—C) 7K - F%
il LDL-C vs. INANEAERE 1 Fhosth e 288 LDL-C R4k ¥ K4y 145mg/dL. 1E45 25545
TR, FHH—5& 0. 3.1.3.6.12 5L 18mg/kg [#) L1L3 ZLHE X% %+ LDL-C /K *F7E 50-100mg/
dL 2z ). AH 5, i 22 BRI AT S LDL-C Kl R EFEE KRARLAK T fEL LA 14
K, M 1.3.6.12 8¢ 18mg/kg L1L3 AbFHIIAT % LDL-C /K24 K2 T0mg/dL BUEEAK . 7E452Y
JE5 14 R, H 6mg/kg 8 12mg/kg L1L3 AL [FIXT % H LDL-C /K K K4 55mg/dL, A 18mg/
kg LIL3 AL BEAIXT G LDL-C /K~F 5 K&y 20mg/dL. FH #— 12mg/kg &) L1L3 ALY
S % LDL-C AKPAE H B8 25 )5 2 /0 K4 57 K (WFFTE5 R ) AREAEEK T K4 60mg/dL,
FH 88— 18mg/ke FIE ) L1L3 AL BRI A% b LDL-C /K PAE H 244 240 )5 2 /0 K2 57 RAFHAE
UK T K2 50mg/dL. F#— 6mg/kg FIE A L1L3 AbFEHIXF % b LDL-C K VAELS 2 )5 K
42 RARFHCT 50mg/dL, fEH 2252455 22 /D K%y 57 RAKT 100mg/dL. FHH— 3mg/kg 7l &
L1L3 AbFRIA % LDL-C /K EAELE 25 JE 45 14 KA KRY) T0mg/dL, 14525 J5 45 21 KA KRY
60mg/dL, 7E HL 2 45 24 J5 K2 36 RARFHE T 100mg/dL. FH— 1mg/kg F & L1L3 AL 1 X)
Gorf LDL-C K PAELR 2505 30 14 KoM K2 65mg/dL, fEH 45 255 5 21 RIRFHK T 100mg/
dL. FI8—0. 3mg/kg F)&E LIL3 ALFRA A% LDL-C /K AR 25 a5 7 R K4 85mg/dL,
TEE R )G RE 10 RIRFHK T 100mg/dL,

[0191] Iy 1 2% i LDL-C 7K A XS 4k H AR AL B 4 LU AE B 2 o i (B LOP 384
+/=SE7n ) FHAE TR 3 P /R . IR T, “N"R IR REL B "R /- 4 I LDL-C
TR FEER (1540 1 P30 5 43 B, “PBO” A2 225l

[0192] %3

[0193]
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B | PBO L1L3

i) 0.3 mg/kg 1 mg/kg 3 mg/kg 6 mg/kg 12 mg/kg 18 mg/kg
N IN|TPHIN|THIN|THIN|THIN|THN|THINTY
# (] {8 {8 {H 8 fH {8

| 12 |0.000 |6 |0000 |6 |0.000 |6 |0.000 |6 |0000 |6 |0.000 |6 |0.000
2 12 {326 |6 |-158 |6 |-033 |6 |-197 |6 |-144 |6 |-826 |4 |-11.52
3 2 |05 |6 |-1413 |6 |979 |6 |=1320 |6 |-923 |6 |-14.05|6 |-2243
4 12 | 225 |6 |-30.14 |6 |-19.14 |6 |-1910 |6 |-1880 |5 |-23.23 |6 |-34.36
8 11 | 832 |6 |-4286 |6 |-3333 |6 |-3978 |6 |-4377 |5 |-37.96 |5 |-43.70
15 |11 | =324 |6 |:23.68 {6 |=5050 |6 |=5793 |6 |=61.52 |5 |-66.25 |5 |-82.89
22 11 1626 |6 |=11.36 |6 |-2240 |6 |-6509 |6 |-6892 |5 |-59.79 |6 |-72.97
29 11 | 1187 |6 |-912 |6 |-336 |6 |-6477 |6 |-64.19 |6 |-74.67 | 6 |~-67.40
36 |5 17.38 6 | -6770 |5 | -6523 |4 | 6147
43 |5 12.14 3 | -27.56 |6 |-64.18 |4 |-69.31 |3 |-80.21
50 |4 3.67 6 |-49.17 |4 | -56.08

57 |4 12.08 6 |-36.12 |3 |-63.10

[0194] 2322 RGN G LDL-C /KTl W PREFIEIE R B b, 7R 2 WP EL“0 73R
EPR, AR LDL-C R4 0 K2 145mg/dL. AT 18mg/keg LIL3 FHEUHX IR AR 15 73 L
FFEr & K2 83% (€ 2) o« 2i— 18mg/ke FUH (Y L1L3 1 LDL-C K FAEAZ G £/ H A 57 K
PREFAR TR NZY 65%, H— 6mg/ke B 12mg/ke AT LIL3 {8 LDL-C /K PAEL 25 .42
43 FRARFAR T I K2 60%, H— 3mg/kg FIR M LIL3 {f LDL-C K FAELS 255 5 29 RAR
PR TR KL 60%, TELA 245 BLR 50 RAFHHIE THE4k 20%.

[0195]  F LIL3 A SE02 B IH B (TC) B GRIRE AT BRI AR o 930 2 1
TCACPAIR ARG AL T 4 AR 3 st B DO +/ 2B 401 ) o 08 10 364k
R 230mg/dL s FELLAEE] 3 HLL“0” Hono FELA 2 KIS 9 K, M F #— 12 o7 18mg/
ke FIER L1L3 BIXT R TC KT BRAR AR T 252 K2y 30% B AR 5 TC FRARAE Al R 220
BEEEH BT R (ARG ) o JiH 8 — 6mg/ke & LIL3 BIX % TC K PAELL 25 )5 5
0 R WA A A THLk K20 30% BUFAR 15 8 44 25/ K2 52 Ko M #— 3me/ke IR LIL3 59
X TCARPAELE 255 5 9 RIFAR BAR THE4 R 30%, 1145 25 5 KA 22 RAKTHEE K
Yy 40%. HEFH A 3me/ke FIRE LIL3 (TR TCAKTAEL 255 KL 22 RIBICEAE T2
Lo K2 40%, HEFTHE— Img/ke AR L1L3 HUXFR T TCACPIE4A 2R 15 RIS EIE T2
e R 36%. MEF H— 0. Bme/ ke AV LILS X0 TC ACPAES 205 K403, 9 RIS
THRLEKL 25%, EHEAH— 12 8 18mg/kg & LIL3 ZJa, (R4 4550 15 K, KE X GRH
TC /KPR THEZR 50%. (EHE I 45— 6mg/ke & LIL3 Z )5, (E4 25 55 30 K, Y2 X411
TC /KR THE Lk 50%. TERF TN, 7R3 22 RGRIRIRT G b TC KPR FETE IR BIAERE LT
2% 2 L

[0196]  FHALTE G52 BT AMIE 2R 19 B (apo B) /K- B LA A ) B EUE P Ao 19
HFA I apo B AKSFARNS SEL KA AL 77 23 LEAE ] 4 ot s DAP- S48 +/-2SE o th . I
apo B [{IHELE N KLY 119mg/dL s FELEAE R 4 HLL“0” R . M BRI S Apo B /K
SELERF T AR R AR K32k . W 12 BR 18mg/kg F & LIL3 (X% Apo B K PAESR
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14 R FFAK 2AK T 38 K20 50%, 7876 42 I 50 I IR PR R 7R AR T2 4 K2y 50% BEAK. il
6mg/kg & L1L3 AT S H Apo B /KFAES 14 RFFACRAC T34 KL 40%, 7£56 21 RALT
FELR KL 50%, LETRN A (IR 5 A 7] — A T 25546 K440 30%. i 3mg/kg & L1L3 X4
Apo B K PAESR 14 R EAK T IEE KL 40%, 7E5 28 RAK TIEL KL 50%. i 1mg/kg
FiJ & LIL3 XS %4 Apo B ZKSPAESS 14 REFK AR T34 R4 40%. i 0. 3mg/kg Fi&E
LIL3 X4 Apo B AKFAES 7 RIFK R THRL KL 25%.

(01971 & 5 s, mas B e & (A FE L (HDL-C) /KPAER L1L3 AbFE G AN B2 14, 70
Kl 5 o H R 2 P 3E +/-2SE. I HDL-C 25482 K4 49mg/dL ;2R 7E ] 5 LA
“O”FRIR o il Z RN G o HDL-C K PAERF U R PR FF R L 55 4k B H o =5 (TGs)
ACFAERF S B RMR AR . IR 25 TG AT AR R AR T 20 ELAE I 6 R . %L
PELLT3ME +/-2SE 7R th o 2SI TG 280 173mg/dL s FEEAERE 6 ThLL“0” R,

[0198]  {EIXIUAFFLH, A AL H AR 1, thIox 4 il T 40 28 R BRI AR 251 (TEAES)
Mm%, KZETEAEs WA RN, TR ERL.

[0199]  MFE I &, MM L1L3 FEALETA VRAL 1957 & 4 F LDL-C AKFIFRAK. 1@, 78
95 16 KRB 22 RE HIL LDL-C K& K H 4 Lo BRAK . BRARPE A AE S s 3 RBEIm] W,
LDL~C 7K~V FRA () B R Rp SR I (A2 SRR 1) . 5 SRR B L1L3 R K MR s /EH , R
i 0. 3mg/kg F1 1. Omg/keg & L1L3 HLARMI IS AR H A BIAES 7 RAE 14 K, 4 3. Omg/
kg 7B KAEH B2 4 8, 7 6mg/ke 12mg/kg F1 18mg/ kg i & i KA B 6 J& o X LEfE
SR FHFE T LIL3 1 T/, B 42 R 5 POk

[0200]  SEZjffA] 3 : BRI PCSKO $5PUHMK L1L3 2041y T 2R 251k 25 3 2 Fn 2 202

[0201] 3R AN S 25490 150 B T 1 DR SIZ S ATE 9T LA VP Al 76 7t FH AR 2 0 S BT AR Ay T 5 A
St FH R B PCSKO F5Bidith (L1L3) MIZyal gy,

[0202]  EIX TR FEHT, X452 Fae B BT FR Ay T i AR St A SR 55) 5 L1L3 Pk, il
0. 5mg/kg B3 4mg/kg 1 PCSKO H5HiPiik. 76K 60 /syl L1L3. AT
SIE RS E AN DA A . R ST e an R SO il BT R AR AR YT (R H
40mg) » FEIXTAFFLH, FEHLZ H AN ( ANEFEEIRKE WAL | K2 7T R2W) BT
R A BTHGAA YT IR0 5, 75 B OWLHH ) ) Sk 337 A 53 i FH AR R 57 2

[0203]  DIGRH 2SI LAEFIKA (TIV) 3 515 H L1IL3 S, 10mg/mL o B4~ F 4 100mg
L1L3 [ 10mL 7K FHZE 5 (1 /N FH A% T 1) 26 - FHER BT 4 o BTty T (40mg) 2 —Fh
B2, — w4 “PD167”, y—TH A “407,

[0204]  FEXTRRNX Gt 255001 28 RNIEAT Ik . TE T 126 2 Wt A A S s e 7 = B
FARMITZ D 45 Ko SR 4 REEZPFIE LIL3, 78 LR E4T 2 K PK fl2z & VEVF
ECRFFUER —1,1-T R ) o XTGBT H 0k s .

[0205] X FXIG0MN 5 BB AARESR AEH 1 R iR e R EFefbhy] (B H
40mg) 45 K, R EFGEL (BMI) 4 18. 5-40kg/m’, M K UL b, R LS T 5K T 150kg. Xf T XF
Gl 5 IS HEBRARE 2 AE I 24 TR (o0 A 2R3 50 (WL LR ZE (MT)) 3 30AS
R 1 2Bk 2 ROBE PR (2 X« A2 48 il IRRE PR o SR HBTAC>9%) 5 M4 il AS R 1y s ifi
F CANBZ 483 i 9 s 1 e SCA RO e FH 36 B W4 Fe s 1 140mm: Hg 853 &7 5K =7 1 90mm
Hg) o W] ELHE A & il F S ] CAASE S &P s i e 25045 R X G o TR BIF 9060 56 9 b Mk

33




ON 104093423 A W B B 30/37 i

Al B /NI PR T 18, J KAERS TR T 80,

[0206]  FEAFAEBTFEARARYT FHBTFEARARYT 2548 T it F 225505 0. 5 B 4mg/kg LIL3 HifkZ f5
PG LIL3 HUIARIM 25302 240 M ETEMEH L1L3 Pifh 525 I8 LDL JH[E i (LDL-C) AHXf %%
LRI F 2 R T 43 b o ZEIX TR 5T R, I 6 5 28 g o ME B AN i 32 5 b v ) A
Fo W ERRT B AFR FH4F (TEAEs) k4%, D™ R 5 20 R R 2 R
oK. WESA Bl RnREEZ 2 > H.

[02071 WL 7%

[0208] -1 K +ZHXGRENIGRIT SR IT (CRU) , H5e ol FFEST < 52 &R0 BB 4 A\ FH
HEBRARE 5 52 A R0 T i s 5 52 A R0 SR 7E i FH VR B 5E — IR /T 28 RN Ab 77 2
FIFEALT7 25 Bk B Ab 78R IR 50 5 8T 5 B AR A A oA MV A B S AR A i R ARl &2 (o
H R AR ) 510 /N 2 RS CHE SRR VAR S AT e S0 S0 & (B4 2% 1
25 R BT A T TG UKD CRP RS A ) s IRV AN CBEI 2% 5 PRICORIASS (4%
ZAe ) SR MRS AT S B SR i (BT -LIL3 Pufk ) sCER B AE S b AT 25 3525 4y
M (PCSKO MG BURURL ) s WA MLV AT 25D E RN 7 o i (ARIE, MR AR s =K
STANEM ECG 5 VP& LT W ERAUGE A% F 17 00 5 VP 8 ZE Gk / AR s S BEHLAL XS
%

[0209] 5§ 1 K AELA LR, Se U N RET IR EEAPEMT ECC (& I ERR A IV S
ZHT) s AMEMY RN BT AR Ay AR AE I 8 (s B AR ) IR MR (5 1R, 0/
) AT PKCBIFEARATT ) s SRS B i $2 (L BT R AchyT (40mg) sTEZG 245 )5, fEWT T
B 1) 25 B I YA i 1B AT PR CRTFEARAYT ) 228 1 R, 0. 25.0. 5.1.2.3.4.6.8 Fl 12 /i
ST R RS VR IR IR / AR s R AEBEZIIRTT o M RAEE 2 RIFAT ML
R T & 2 AU S I8 220 10 /N,

[0210] 2% 2 K AELH 20200, 56 U R AT A BN AT B R AR dy R AR & (I ik
FORR) SRR S (58 2 K, 0 /M) 04T PKCRTHEAAhYT ) 2805 10 /it J5 B2 g
SRS AT 5 06T % R 8 B R R L BT HT AR AT (40mg) o SERRUT FREF VP IR ERIER / A
A BB ZIETT .

[0211] 2 3 K AEL 25 AT, S8 MR R M AE i (5 3 K, 0 /NI ) 1R4T PK (B
FOARANYT ) AMEME RN BT ARy AR & (i, Bk, AR ) AT IR ) R dR AR
BIFCARANYT (40mg) o SERUT FHEFT VP BRI / AR EM s T AP AMIRIT. X%
R0 10 N2 S5, TE5 4 KRBT GRS BR R 25

[0212] 55 4 K AEHEH LAY T A LIL3 Z 00, 52l R AL : =X E 2 APEMY ECG 4
BN R S AR A i PR AE I B (s RS AR ) s IMLIRE S (28 4 R, 0 /iy ) B3EAT
BIFE AT PK AR ILVERE S (58 4 K, 0 /B ) AT L1L3PK s7EZS I 10 /i i e 4 i
FUPRAEHRE S AT 22 RS AT & (Mg A 2% R 2= PRI AT I T JE R B . CRP S
) SPRE A 10 /D RS SR A s OB B Al AT 25385 2 By (PCSKO A1 ffig B
B ) W ML VRAE S AT S SR M (B -LIL3 Bk ) o 4524 X% IR A B R 4 At (g )
FEAAMRTT (40mg) o L1L3 I b 475 il 1 B XY Kk P 3yt 72 K20 60 2 BN o 252505, 52
W AR 4 R HFTFGAAYT 5 0. 25,0, 511.2.3.4.6.8 FIl 12 /N If5e S ifi 304 i 2k
AT PK CRTHEARABYT ) s 7045 4 TR MEITEFFLE 148 FIT 12 /NI fie 8 iy A% S 34T PR (L1L3) 5
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25 )5 1 /NEF =R E AN EMY ECGt s fE L1L3 v E FF A28 1 A 4 /NI BN A B 7 AR 47 2
A ARTEI & i, R, PRI ) sV B ERRER / AR s B AR 25iaT7 . 7256 5 Al
5 6 KRBT MRFE T IR TR & 2 /0, W% 258 2 /0 10 /i,

[0213] 28516 K AELLZY 20T, 5E U FRER AN BM AN B 7 AR 2E dr AR AR & (afn s,
JokHEE, AR ) ISCER IMUVERE S (28 5 K, 0 /BT ) HH4T PR CRTFEARAmYT ) sefE (38 5 %) I
VERESL AT PR (LIL3) 52508 10 /NN E R IR 2 A8 5 R AR MV RE i AT 25380
38T (PCSK9 FIIGBTRRE ) o X G IR A B R R AL I P HEARAL YT (40mg) o 5E RN NFET VP
SEFELEIR / AR FAE B A EBEIGTT - 1658 7 R TR 2 I BURE i 2 A, X525
JE 2/ 10 /N,

[0214] B8 7T KR AELH Y200, 5E A FRRIT : IR E ZADEML ECG s A BN A1 B AR AL AR
A ORTEI R (i R kA RER ) IR (585 7 K) IMBRE Fhadk AT PR (BTHCARAYT ) IR (58
TR ) MR HEAT (LIL3) s7EZFHE 10 /N OB IR TR 2 s IS I 3R (ot R AT 252805 43
M (PCSK9 FHHE FURL ) 525 B 10 /)N B i e B2 1M 3 R0 PR VBASE A 1B AT 22 A PR S B sk A (if
TEAA IR RV T BEEE IR DT B Ve R il CRP A A ) o XTSI B Jm — IR ) iy 42
BERIBTEARAYT (40mg) o LEMBTIA B ITHIHE 2 A1, SE e FARST < a7 55 SRR A 5 VP e 2k
SR/ AR AR AWRTT . PR P RNIEIR 112, 7258 15 RUCEENR TR 25 1
R AT E A2 10 /NI o ZEFRNAR IO ST (R0 G de S ik A L AL 75 2Rl R ARAR T T
[0215]  E5 15K (£1R) SE FRT i Bp B AR 2 B FR Aty T N PEAS 25 s Rt A
FMVE ECG 34T BIME AN EL SR AR Ay AR AE DN & I Hs, JHE, ML) sUBclE (38 15 K) Imyike &t
AT PK(LIL3) 5257 10 /NE 5 SCEE AR DA 25 5 IACHE IV St BEA T S SR ME 20 B (Bt -L1L3
Ak ) AR MBARE AT 252805 0 BT (PCSKO IS TR ) 75258 10 /I8N 5 e S8 1. v
PRVERE SR AT 22 A VE 52 S A (IMTE AL 2%, MR, IRV T, CRP) 5 PR E FEE TR / AF
HE T AR ARTT . RIS SRR 12, 7R85 22 R R & My Fe i 2 |
FIER D 10 /M.

[0216] 55 22 K (F1 K) SERUN FFRST < B B PRAG & o 20T BT FE Ay T i fi AT
AT NS R ST AR A Ay PR AE DU I e kR AR ) s R (5F 22 R Iy AR S AT
PK(LIL3) 5281 10 /MBS S WCER IR RS £ s 7E 28 I 10 /NI i AACB I 930 FH PR IR et 1R AT 22 4
PESZIG A (MBI, MR, SRR, CRP) g FEEREAR / ARIFAT BB LRt 2y
VAT o YRR A PIEIGIR 1112, R4 29 RUSCHENE BUR: A My S 2 BT I 22 /b 10 /i .
[0217] 229K (£ 1K) SEMU FRET A SRR A BTy T S PRS2 5 (M Eb7
FE ST AR A iy RAE I & (s BRI MR ) IR (28 29 KD IMEAE L 1EAT PK(LIL3) ;
W B I YA S R AT 24 3% B (PCSKO TG B R ) 5 Wi B 1t A i R AT B 2 L 23 AT
(PL-LIL3 Hufk ) s7EME 10 /N 5B SIG TR 2 s — IR E SAMEMY. ECG 72711 10 /MG
WA I VA R G RE S AT 2 M SR A A (MY 2% M IR AT BT CRP) , SR 2
VIR LT s MG AR (&2 th) PB4k / AR S B ARG IT
PEMAT GBI BTG IR 1112, 7R 36 FCHE I PR 28 MLVBURE i 2 i I 4220 10 /N

[0218] %% 36.43.50.57 f164 K (Z1LBHVS ) 58 R i S B AR A s Pty T
NGRS PEASE 2 s B A MY ECG 5400 MY R0 B ST AR AR i AR AR & Cafn s iR AL ) s Ucde
A IEAT PR (LIL3) s ICHE VRS AT o2 JEPE 2 (BT -LIL3 Pidk ) 7B 10 /)
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I S5 OB N BUAS  s 7E 25 I 10 /NI i e B I YBORH PR VB i dE AT 2 e ME SRR Sk A (s 4k
2, MR PRIETHT, CRP) , VPIE SELRIEIR / AR s E A 29697« AN 64 K R
WAEIRRES (&2 LctE) sEERES AR OB M A i R AT 252005 73 A (PCSKO i JTig i
ki) o

[0219] 25 78 Fl1 92 K AE—4UIF N D, TR A H 28 57 RINZy3h 2= 45 LM, B9 ik b
Vi, 50 T8 RMNGE 92 Ko AEIXFME LA, 55 57 RIFLTF G B85 78 REEF, 4 64 KFE/Th
JE S 92 REEF. 2 92 R & 1ERs .

[0220]  &5R

[0221]  FERX I RA PRI S . WA TS E AR S (SAE) , BRI SKIEEAL, XA
AR ET . TEAE M 2 dER MR, s A E . LAk, TEAE S50 1), N2 IR 4 2
(ALT) Fl / R AR M (AST) & T 3x ULN, LIRS / Stk B S 46— J& N R vk
[0222] 3K 4 BEHE7R X TS L1L3PK Z44.

CN 104093423 A

[0223]

* 4: LIL3PK B4 JUTFIE(CV%)
B 4 mg/kg LIL3+ Ba4EAtyT 0.5 mg/kg L1L3+ 4B yT
N,n 12,12 7,7
AUC(ng. R/mL) 777167(13) 46338(28)
AUC(ng. ~A/mL) 726337(17) 38310(35)
Cinax(ng/mL) 105048(16) 13827(9)
Touax(K) 0.1(0.04 —0.50) 0.17(0.04 —0.33)
tia(K) 7.3(33) 2.6(34)
CL(mL/K/kg) 5.2(15) 10.8(29)
Vss(mL/kg) 52.3(16) 40.2(14)

[0224] 3% 5 M%7~ B XTI PR S S F 9T 45 AL DAt £E 32 2 A ) PR AR by T i A 52
HE T LIL3 [ 25z Mgy i g Rk R 3RO THAEH LIL3 $ifkja (R 4) =

LDL-C 7K AR JE 26 1~ 352040 1 43 LU AR
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# 5. FH(SD) LDL-C vs I 18] i dh
0.5 mg/kg L1L3 4mg/kg LIL3
K (n=12) (n=12)
P | SD ERME SD
0 0.0 0.0 0.0 0.0
1 -28.8 20.2 -20.9 18.5
2 -48.5 26.3 38.4 13.0
3 -66.7 282 433 18.1
[0225] 11 -34.4 27.0 -64.6 26.0
18 9.0 39.7 73.2 212
25 23.3 43.5 -70.8 20.4
32 14.8 37.0 -69.9 14.8
39 21.2 36.7 -45.1 16.9
46 17.0 37.2 -19.2 16.4
53 27.9 42.7 3.6 25.4
60 30.1 39.3 7.1 25.8

[0226]  {EAFAEPTHLARANYT (4 =40mg) 41 F A L1L3 AbH S E=5 i 1DL-C K FI B &
FECHBF M PR ARG . 28 LDL-C 2Rk K4 72. Bmg/dL. B TA /R EME A L1L3 Hifk
2 JE M4t 25 18 LDL-C K F o B 7B 75 e L1L3 Hiik 2 S5 2518 LDL-C 7K AR R R 28 1
AL T 4. FEZRZEIE TB P LLY07 %ok, A 0. 5me/ke FHE LILS, ZEMifH L1L3 2546 3
TR 3 &% K LDL-C PRARAEF » 18 4mg/kg F&E LIL3, fEFiFH L1L3 2 J5 B2 32 RN
B K LDL-C FEARA/E AT o LDL-C FRAR 57 B ORI S NAE I 8 ot e a8 7- t, F
LIL3 e 700 B 24 A5 4 52 A ) At T SR 25 0 JE 5 ) LDL—C AP AR s, 2 AeE
[0227]  SEtifd] 4 :PK—PD FEAS F AL BN [F) 1%

[0228] AL T EIRAF 5T SR AL AR, 7 AR BRI L1L3— I (A4 Rl LDL-C— I )% . &
IA-F s R 5 2R 8 LIL3 sk F 2B 5 LIL3 ( E75) FLDL-C( N ) BRI
T3, R B R P 2me/ke LIL3 ( ZEM0)) 5% 6me/ke L1L3 ( Hh(a] ) AH EL i Al 225 (A5
) =R . TEER 0 RANHS 29 FE AT L113 =z 7], B Ta) R Y Ja i P vk P 10 75
FEHEFH 10 F 75 9 L1L3 2 )5 FRIAEL LDL-C— I [)3 0. 25mg/ke 0. 5mg/ke- Img/ kg 2mg/ ke
4mg/kg I 6mg/ ke, BEKAEER 0,29 1 56 K (FE 10) o FERL LIL3— i IR LDL-C B[]
TEAIE S A DY J i — R AR = 1 L1L3 P2 2R A% LDL-C PR

[0220]  Sififhl 5 : % IR L1L3 48252 Ja [ 2550 24 N 2302

[0230] &N SE A 24 i A T — TR PR SZB I 9, PPAGAE AN 5 £ 1R PCSK9 5B 1k
(L1L3) H#Ik A 25 25 2 i I 2 Bl 2 RN 2380 o

[0231] XTI FEE BEHLA S 22 PoLe i B0 Y 22 REFIDG IR TAT Bk i se e, LR 28
RAH A, 4 B A S FIBE VT (B 11) o fERXIRTST R, % H A AR S L1L3 Bk,
FHh 0. 25mg/kg-0. 5mg/kg. 1. Omg/kg 54 1. 5mg/kg [¥] PCSKO FHihitk. *t TRA%,
AHFFEEH = AN UL R < 50 A, VR T IIRIRE U . VAT BRI R R4 28 K 75 1.8,
15 1 22 MG 4 W2 T V. LIL3 BRI 20 . BTS2 8 i, KL% 29 KT
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HR R (58 T8 K ) o X% e MTEIRIR I 12T 2 v e S AT
Py IR JFHE | PK PD A G2 JEUPE A 2 () I 90

[0232] A5 JA— V5t FH T A A U B 1 L1L3 AbFE, S IR ERR A L B 5 R K 3
WM BRAR . 251 LDL-C JE4k K2 155mg/dL. & 12 78 HUjE T L1L3 Pk Ja i 4% 25 i
LDL-C 7/KF. Kl 13 7R HAEHE A L1L3 Pk S5 (1928 I LDL-C K AR SR 2R A8 40 5 43 LL
FEEAEE 13 FLLC0” KR,

[0233] [ 14 1 (R MEHE 7 HEIX A I PR S0 AIF 9% &5 3L, VP A 7 32 32 R 7 R BT 4G AR Ay T
NI G 2R LIL3 4252 Ja 2532 g3t a5 R o B84 T /e LIL3 itk Ja
I LDL-C 7K PAHXS R R AR 3 B bl (CTF384E) (K 14) .

[0234]  SLJtEf) 6 ZHGARTT R AW Z IR L1L3 45 252 o M 255 R 2302

[0235] XA SZERE] 20 0 BH T — TG RS20 B 5T, VRS LB RROH BT FCARAR YT 2 Ay T B
ZIMIARTT AN % 2 1K PCSKO F5Hipifk (L1L3) 4252 a2zl e Mg dre 45
[0236]  IXIGBH U BENLI 22 A0 1 BUE [ 2 R RD B~ AT Bt IS5, 3 8 i &
M, 12 Jvas7 A 8 FABE YT

[0237] g NIX TGO 55 P O G5 & BT W0 R bRV 55 MR Lo Pk S 2 Wk i 3% T 18
% AR EFRECN 18. 5-40kg/m’ 5 A T 50kg (1101bs) AKX T 150kg (3301bs) sAesE Hil
BT 225, B R BTFEARARYT 40 8% 80mg, & 95 f%AthyT 20 5% 40mg, B3 FA%AthyT 40
g% 80mg, fE5 1 R AT f /DA 45 K AEMIRBMEH & (qualifying visits) B (A Al
9T K ) IRBUKERFG U0 R brdE <518 LDL-C 7K~F = T 858 T 100mg/dL,

[0238] X% HATEIMIRT 1S RAT 22 A eV i SO M s B Ak 22 A 1 S50 L I i . P PD
F G e S PERE S o FETR AT B S AE SR 3 RBRIRBE VT 2 BT T TR B R, DR IR S 75 B
JI§ 10 /N, VP AR AR IR S S e A% R . A RAESS 1.29 F1 57 REEZ—IR
Img/kg L1L3.3mg/kg L1L3.6mg/kg L1L3 BX 25 4mE, 263G T BHAN bt U5 W4T 2 k%800
AR PK Vg, AN B i B E N O I . fEKZ 60 B i
[0239]  &5R

[0240]  3mg/kg [M25 2477 S 6mg/ kg (K25 2577 S 93k 31 LDL-C AHXT FLE AR AL 30%, X A2 48
B HAR B RRE . MINE LIL3 6 HW =B EEH . v 0L HDL /K PRESEC 5, f
T 9%, ALFRAAFCRAEL 6 R

34/37 5
LS A

[0241] %6
[0242]
2 A LIL3 L1L3 LIL3 LIL3
(N=19) 0.25 mg/ke L mg/ke 3 mg/kg 6 mg/kg
(N=19) (N=18) (N=18) (N=18)
no (%) n o (%) n (%) n o (%) n (%)
eIk
FrIFE AR AT 6 (3l6) |6 (3l6) |6 (33.3) 6 (33.3) 6 (33.3)
BT 6 (3l6)y |5 (263) |6 (33.3) 5 (27.8) 5 (27.8)
FARABYT 7 (368) |6 (BL6) |6 (333) 7 (38.9) 6 (33.3)
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[0243]  FIE (0 B & R AE S 85 K LDL-C AR L2k (AR 4k T 49 Eb , 3% &4 FH ANCOVA
BRI o B 24 1f) ANCOVA B 5 0 T 25848 LDL-C AR BRI HARR (term) o A T Pj1EE
TS HTLE 0. 05 ACFR3EAA T RE 225, R Haybittle—Peto, LL0. 001 a $34E (alpha
spent) AFR .

[0244]  {F 3 Fl6mg/kg Va7 A, @i B 2K (missing—ness of doses) JX#/) [ LDL-C
AR AROULIN 2 BH A 150 B N A R T R R (I 16 1 16) o B i 4 FH VR G5 28 o 55 0 43
LDL-C ZiHf » LAVt 3 P 7 1100 I TR R AR 28 36 1 57 o Y 250

[0245] 4l A AT 225 Wit 5 AR BRAR 30%LDL-C FIPIE B bn (e A2 B Th A 2 3E B BRvE
IANAR YT 22567 W, 26 5F 4 JE i 3 1 6mg/ ke 551 B 4H B AR S ER T 3% S LDL—C P& 30%
SEZ I ERAKE (B 15 F016) o B 15 1 E R IR SR 7 BIAE A S 26 2240 1 43
b, B 16 i B 3R s B T RS I 25 25N B 22 A I SRR T A X SRR AR AL 1 43
bE o fEBE 2 A8 HR AT R I 8 T, 3me/ kg L1L3 452577 Z84E 58 29 RSLH LDL-C
PR T IR R L 50% (B 15) » fERZ AR HEAMYT R 35, 6mg/kg L1L3 1)
2R 277 SRAEHE 29 RSEHN LDL-C /KPR T-5E4k K2 65% ([ 15) o JiiH 3mg/kg Fi1 6mg/kg 27
24577 SR IAE LDL-C 7P AR 30% UL ERFEE 28 K (K] 16) o 7E3R 7 Fh4fit TR 85 K%
R BT O Gt MR « 23R 7 T, IR R4 08 SONAESS =7 FOMEE 1 R
LN IOR S

[0246] 3K 7 {E5 85 K LDL-C AR XS ZLEL AR 40 15 4 LL I ZE v 2450 B (MMRM) = &5
[0247]

Ik LS PR ZE i
& TREER | g 95% CI *p_{i
(R vs. Z88) (k-2 1)
L1L3 0.25 mg/kg vs. 2
mefkgvs: 2N 2,67 10.252 (-17.87, 23.20) 0.7958
85 K
LIL3 | me/kg vs. ZREH
0.83 10.013 -19.23,20.89 0.9340
85 K ¢ )
L1L3 3 mg/kg vs. 2] -
38.92 9.721 -58.39, -19.46 0.0002
85 K ¢ )
L1L3 6 mg/kg vs. ZRIH
mglkg vs. SR -50.14 10.266 (-70.70, -29.57) <0.0001
o 85 K
[0248]  L1L3Cmax FUKBSWREEAER 8 R,
[0249] % 8:L1L3 24z~
[0250]
biilRs s e o3 e YR
(mg/ kg) Cmax (“gf/ mL) Ctrough (“g/ l’l’lL) Cmax (Hg/ mL) Ctmugh (Hg/ mL)
0.25 109+ 13.0 0.109 + 0.406 6.95 + 1.55 0.122 + 0.226
[0251]
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(n=17) (n=14) (n=13) (n=8)

283+ 6.6 0.256 + 0310 37.3 +26.4 0+0

. (n=17) (n=14) (n=11) (1=9)
] 922+22.6 3.16 +2.30 86.5 + 15.0 3.04 +4.42

y (n=18) m=13) (n=12) (n=7)
182 + 64 174+ 116 179 + 66 15,6+ 15.3

d (n=17) (1=14) (1=8) (1=7)

[0252]  FEHZASE HREMYT R g o i H—IR A 3 A 6mg/ke I (1) L1L3 43
SEUME A LDL-C 7K A XS 3L 28 BRA 30% LA Lo MIF] HDL 7KF B TH B BE (££ 9%) ,
LIL3 A H i =Ee E /. LIL3 @ 2 % I A RIF M 52 . LFTs, CK. ECG Fl
BP A () e A2 A ) Ol R T AR 23U L B A BRI ARG . A XN R AR T
ADA.

[0253]  SEJtifh] 7 ZH-A VT RAMZ IR LIL3 45252 Ja 28 e M 25305

[0254] XA SEHEMR 2S5 U0 B T — TG PR SE B IT, YA E AT R P AL Sy T R £
R B2 PCSK9 F5HiPifh (LIL3) 452452 J5 1) LDL-C /KF.

[0255]  IXIAHFFEAEBEALET 2 H0 I UG I 22 RN FR S ~PAT e v 2 i 55 2 A8
FEVLVE S50, FE3E 2 AT 2R 2590 1) v R[] P i i v B H 8 i N — IR el H & 1
NP L L1L3 SAS H AR Ha ) V&2 A tERAT i 32 1 o THRIFEM AN 452577 5
(Q28d 5k Q14d) PRIty 7 DFIEA, B 50 PR FREIHERE 9 R,

[0256] %9
[0257]
Vi B i ]
SEH: Q28d FIE S 4 1 R, Q28d
Q28d FUEMEZR H—I & Pt L1L3 friksie s | 4 2: L1L3 200 mg, Q28d
4 3: L1L3 300 mg, Q28d
2B Qlad FUR A X A4 LRGN, Ql4d
QLAd M EH B2 R A — IR BRI A LIL3 brisslie il | 4 5: LIL3 50mg, Ql4d
4 6: L1L3 100 mg, Q14d
47 L1L3 150 mg, Q14d

[0258] %K% 118 B BRI KAFWS .

[0259]  ZANKRIUE XS RN AESZAE RS (2 6 F) ATy T 2R 25 A X A SE 56
[ 4k L4 2 AH R ARV T 2R 25 FETH A AR 1 RN BT 2220 7 RI¥) 2 IR &I IR
JUKF NAF A LA 16T E 50KF 28 LDL-C ) T 8i5E T 80mg/dL (2. 31mmol/L) ;%I TG
KT 8E5E T 400mg/dL (4. 52mmol/L) ;%f % 2% i LDL-C /K ~F 220 iy T 8% 5% T 80mg/dL ( £ 5
Wi AT 2. 31mmol /L, fEREHLAL 7 F N 58 IR0 & I EE L ZAMIS T WIAG AR 20% LART
FIXA LTI )

[0260]  HIZ 145 S 2 AERENLAL T 12 Ji 45 AU M LDL-C 2R 4404k i £ 08 o IR R &5 R
M EAFE LT A PEEERENULS 12 JES5 A LDL-C (AR SAH R BE S (17840 1 43 L
MHFARA LIL3 253025 540 ;LDL-C K a2 fR{E (<100mg/dL, <70mg/dL, <40mg/dL, <25mg/
dL) BIRT G LEE] s VP FERENLAL T 12 J8 45 A o E ] e 1R AR Ak A AH A 2R 26 1 AR A0 1 43
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bt PFEAEREALAL i 12 J S5 RIN ApoB IRIAR AL S AR B2k AR 4 1 73 bL s PR AEBEHLAL e
12 JA S5 A ApoAl ARk S AR X R Ze AR AL 11 73 L s PPE AEREALAL Jo 12 J5 45 A Jig 22
(a) MM R AR LRI AR AL T 23 B s PR e AERE AL 12 5 Z5 i HDL- IH e i A2 Ak K
FHXFRER A S 43 L VP B ERENLAL 5 12 J5 45 A I AR A5 52 6 25 11 1R A8 A SAR N k2
LA E 2 b s PPE AERENLAL 5 12 5 S5 AN T it = BRI AR AL AR SR AL T 3 B 5 %
PRELERENIALSS 12 J S5 AN AR —HDL— JIH [ i 38 40 S AR B AR AL 7T 73 B

[0261] RUEZ MK M HE . ENAEY, CAfMR T AR ITAITHRZE S, (B M ER
BUIEA I B AR A B8 AT T SCBUR)EESRAT KPR ol 1 n] LU AS e W EAT 35 P i e A g o £
PERT ST ST 2 T 5L 3 ) B A A B, 3 28 S it 9] e BR A SC 2B 803 Ve Fl 2
o BRI LS T R P A T AR IS (HREARN R A5 HiE, A2
AR S50 m] DA I S8 Sl 7 S B 3BT & AT SR RS . P XA R B S AR A W]
wHEN.

[0262]  ASCHIHIIFTA 225 SCHR, BAE TR R Hg S BORHS AR DL 5| T 1
SR, WU BT A B IFARANES . 18— 82 ATEN B STIRA AL R 5 4%
H T HIE AL FEEAN R T ARTE 78 S ARTE M 638 R B S AN R A 7 0, DA HE 5
i

[0263] iy ST F R AN S Bl ] VF 40 #0038 T AR e W B0 S 5 S T AIE T AR R I B
AR AR Ao BRRE, JEil Ay SO v 4 Fliid » AR Bl LA 22 Aot S, HAR W B
R I B ASOR B SR AS S AT S T AR
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[0001]

[0002]

<1162
<120>
<1305

<1007
<151>

150>
<1hl1>

<150%
<Iat>

160> 15
<1702
210> 1
<211>» 692
212> PRT
<213% Homo
<400> 1
Met Gly Thr
1

Leu Leu Leu

Asp Glu Asp
35

Glu Asp Gly
50

His Arg Cys
65

Val Leu Lys

Arg Leu Gln

His Val Phe
115

Bk

FEES s 7]
T PCSKS HiARpiadT
PCT1736A

61/507, 865
2011~

07-14

61/614, 312
2012-

03-22

61/643, 063
2012~

05-04

PatentIn versioh 3.5

sapiens

Val Setr Ser Arg Arg
5]

Leu Leu Leu Leu Gly
20

Gly Asp Tyr Glu Glu
40

Leu Ala Glu Ala Pro
55

Ala Lys Asp Pro Trp
70

Glu Glu Thr His Leu
85

Ala Gln Ala Ala Arg
100

His Gly Leu Leu Pro
120

Set Trp Trp Pro Leu Pro Leu Leu
10 15

Pro Ala Gly Ala Arg Ala Gln Glu
25 30

Leu Val Leu Ala Leu Arg Set Glu
45

Glu His Gly Thr Thr Ala Thr Phe
60

Arg Leu Pro Gly Thr Tyr Val Val
™ 80

Ser Gln Ser Glu Arg Thr Ala Arg
90 95

Arg Gly Tyr Leu Thr Lys Ile Leu
105 110

Gly Phe Leu Val Lys Met Ser Gly
125

42



CN 104093423 A

JE3

3

&

2/13

[0003]

Asp

Glu

145

Ile

Gly

His

Pro

Ser

228

Val

Gly

Lys

Leu

Ala

305

ASp

Gly

Leu

130

ASp

Thr

Ser

Arg

Glu

210

His

Ala

Lys

Ser

Ala
290

Arg

Ala

Leu Glu Leu Ala Leu Lys Leu Pro

Ser Ser

Pro Pro

Leu Val
180

Glu Ile
195

Glu Asp

Gly Thr

Lys Gly

Gly Thr

260

Gln Leu

278

Gly Gly

Ala Gly

Cys Leu

Val

Arg

165

Glu

Glu

Gly

His

Ala

248

Val

Val

Tyr

Val

Tyr
325

136

Phe Ala
150

Tyr Arg

Val Tyr

Gly Arg

Thr Arg
215

Leu Ala
230

Ser Met

Ser Gly

Gln Pro

Ser Arg
295

Val Leu
310

Ser Pro

Ala Thr Asn Ala Gln Asp

340

Gln

Ala

Leu

Val

200

Phe

Gly

Arg

Thr

Val

280

Val

Val

Ala

Gln

Ser

Asp

Leu

185

Met

Hig

Val

Ser

Leu

265

Gly

Leu

Thr

Ser

Pro
345

43

Ile

His Val Asp Tyr Ile Glu
140

Pro Trp Asn Leu Glu Arg
155 160

Glu Tyr Gln Pro Pro Asp Gly

170

Asp

Val

Arg

Val

Leu

290

Ile

Pro

Asn

Ala

Ala

330

Val

17h

Thr Ser Tle Gln Ser Asp
190

Thr Asp Phe Glu Asn Val
205

Gln Ala Ser Lys Cys Asp
220

Ser Gly Arg Asp Ala Gly
235 240

Arg Val Leu Asn Cys Gln
255

Gly Leu Glu Phe Ile Arg
270

Leti Val Val Leu Leu Pro
285

Ala Ala Cys Gln Arg Leu
300

Ala Gly Asn Phe Arg Asp
315 320

Pro Glu Val Tle Thr Val
335

Thr Leu Gly Thr Leu Gly
350
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[0004]

Thr

Ile

Thr

385

Ser

ltis

Gln

His

Ser

465

Glu

Gly

Asn

Let

Ser

945

Gly

Pro

Asn

Gly

370

Ser

Phe

Arg

Gly

450

Gly

Glu

Glu

Ala

Pra

530

Met

Cys

Val

Phe
355

Ala

Gln

-Gl

Ser

Val

435

Ala

Pro

Leu

Arg

Phe

515

Gln

Gly

Ser

Le

Gly

Ser

Ala

Pro

Ala

420

Leu

Gly

Thr

Lel

Met

300

Gly

Ala

Thr

Ser

Arg
580

Arg Cys Val

Ser Asp Cys
375

Ala Ala His
390

Glu Leu Thr
405

Lys Asp Val

Thr Pro Ash

Trp Gln Leu
455

Arg Met Ala
470

Ser Cys Ser
485

Glu Ala Gln

Gly Glu Gly

Asn. Cys Ser
535

Arg Val His
550

His Trp Glu
565

Pro Arg Gly

Asp

360

Ser

Val

Len

Tle

Leu

440

Phe

Thr

Ser

Gly

Val

520

Val

Cys

Val

Gln

Leu

Thr

Ala

Ala

Asn

425

Val

Cys

Ala

Phe

Gly

o05

Tyr

His

llis

Glu

285

44

Phe

Cys

Gly

Gl

416

Glu

Ala

Arg

Val

Ser

490

Lys

Ala

Thr

Gln

Asp
570

Ala Pro Gly
365

Phe Val Ser
380

Ile Ala Ala
395

Leu Arg Gln

Ala Trp Phe

Ala Leu Pro
445

Thr Yal "Lrp
460

Ala Arg Cys
475

Arg Ser Gly

Leu Val Cys

1le Ala Arg
525

Ala Pro Pro
540

Gln Gly His
555

Leu Gly Thr

Pro Asn Gln Cys Val

Glu

Gln

Met

Arg

Pro

430

Pro

Ser

Ala

Lys

Arg

510

Cys

Ala

Val

His

Gly
590

Asp

Ser

Vet

Leu

415

Glu

Ser

Ala

Pro

Arg

495

Ala

Cys

Glu

Leu

Lys

675

His

Ile

Gly

Leu

460

Tle

Asp

Tht

His

Asp

480

Arg

His

Leu

Ala

Tht

560

Pro

Arg
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[0005]

Glu Ala Ser Ile His Ala Ser Cys Cys His Ala Pro Gly Leu Glu Cys

Lys Val
610

Ala Cys

625

Thr Ser

Arg Ser

595 600

Lys Glu His Gly Ile Pro Ala
615

Glu Glu Gly Trp Thr Leu Thr
630

His Val Leu Gly Ala Tyr Ala
645

Arg Asp Val Ser Thr Thr Gly
660 665

Thr Ala Val Ala Ile Cys Cys Arg Ser

Gln Glu
690

<210>
211>
<212%
213>

220>
<223%

<400>

1

<210>
<211>

675 630

Leu Gln

2

5

PRT

Artificial Sequence

CDR
2
Ser Tyr Tyr Met His
5
3
17
PRT

<2122
213>

<220%
223>

<400>

Artifieial Sequerice

CDR

3

605

Pro Gln Glu Gln Val Thr Val
620

Gly Cys Ser Ala Leu Pro Gly
635 640

Val Asp Asn Thr Cys Val Val
650 655

Ser Thr Ser Glu Gly Ala Val
670

Arg His Leu Ala Gln Ala Ser
685

Glu Ile Ser Pro Phe Gly Gly Arg Thr Asn Tyr Asn Glu Lys Phe Lys

1

5

45

10 15
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[0006]

Ser

<2103
211>
212>
<2132

<2202
223>

<400>

Glu Arg Pro Leu Tyr Ala Ser Asp Leu

1

<2100
211>
212>
213>

220>
223>

<400>

Arg Ala Ser Gln Gly Ile Ser Ser Ala Leu Ala

1

<210
<211>
212>
213>

<2202
223>

400>

1

210>
211>

1

9

PRT

Artificial Sequence

CDR

4

5

-

o)
11
PRT

Artificial Sequence

CDR
5
5

6

7

PRT

Artificial Sequernce

CDR
6
Ser Ala Ser Tyr Arg Tyr Thr
5
7
9
PRT

212>
€213>

<2202
223>

<400>

Gln Gln Arg Tyr Ser Leu Trp Arg Thr

1

Artificial Sequence

CDR

7

)

46
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[0007]

<210>
211>
212>
213>

L2207
223>

<400>

8
4
P

44
RT

Artificial Sequence

htimanized antibody heavy

8

Gin Val Gln

1

Ser

Tyr

Gly

Lys

65

Met

Ala

Thr

Leu

Cys

145

Ser

Ser

Val

Met

Gly
50

Ser

Glu

Arg

Val

Ala

130

Leu

Gly

Lys

His

36

Ile

Arg

Leu

Glu

Thr

115

Pro

Val

Ala

Ser Gly

Leu

Val

20

Trp

Ser

Val

Ser

Arg

100

Val

Cys

Lys

Lieu

Leu

180

Ser

Val

Pro

Thr

Ser

85

Pro

Ser

Ser

Asp

Thi

165

Tyr

GTn

Cys

Arg

Phe

Met

70

Leu

Leu

Ser

Arg

Tyr

150

Ser

Ser

Ser

Lys

Gln

Gly

o5

Thr

Arg

Tyr

Ala

Ser

135

Phe

Gly

Leu

Gly Ala

Ala Ser
20

Ala Pro
40

Gly Arg
Arg Asp
Ser Glu
Ala Ser

105
Ser Thr
120
Thr Ser
Pro Glu

Val His

Ser Ser
185

47

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Asp

Lys

Glu

Pro

Thr

170

Val

Val

Tyr

Gln

Asn

Ser

75

Thr

Leu

Gly

Ser

Val

155

Phe

Val

chain sequence

liys Lys

Thr Phe

Gly Leu
45

Tyr Asnh
60

Thr Ser

Ala Val

Trp Gly

Pro Ser

125

Thr Ala

140

Thr Val

Pro Ala

Thr Val

Prao

Thr

30

Glu

Glu

Thr

Gln

110

Val

Ala

Ser

Val

Pro
190

Gly

15

Ser

Trp

Lys

Val

Tyr

95

Gly

Phe

Leu

Trp

Leu

175

Ser

Ala

Tyr

Met:

Phe

Tyr

80

Cys

Thr

Pro

Gly

Asn

160

Gln

Ser
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[0008]

Asn

Asn

Pro

225

Pro

Thr

Asn

Arg

Val

305

Ser

Lys

Glu

Phe

Glu

385

Phe

Phe

Thr

210

Pro

Pro

Cys

Trp

Glu

290

Val

Asn

Gly

Glu

Tyr

370

Asn

Phe

Gly Thr Gln Thr Tyr Thr Cys

195

Lys Val

Cys Pro

Lys Pro

Val Val

260

Tyr Val
275

Glu Gln

His Gln

Lys Gly

Gln Pro

340

Met Thr

355

Pro Ser

Asn Tyr

Leu Tyr

Asp

Ala

Lys

245

Val

Asp

Phe

Asp

Leu

325

Arg

Lys

Asp

Lys

Ser

405

Lys

Pro

230

Asp

Asp

Gly

Asn

Trp

310

Pro

Glu

Asn

Ile

Thr

390

Lys

Thr

216

Pro

Thr

Val

Val

Ser

299

Leu

Ser

Pro

Gln

Ala

375

Thr

Leu

200

Val

Val

Leu

Ser

Glu

280

Thr

Asn

Ser

Gln

Val

360

Val

Pro

Thr

Glu

Ala

Met

Hig

265

Val

Phe

Gly

Tle

Val

345

Ser

Glu

Pro

Val

48

Asn

Arg

Gly

Ile

250

Glu

His

Arg

Lys

Glu

330

Ty

Leu

Trp

Met

Asp
410

Val Asp

Lys Cys
220

Pro Ser
235

Ser Arg

Asp Pro

Asn Ala

Val Val
300

Glu Tyr
315

Lys Thr

Thr Leu

Thr Cys

Glu Ser
380

Leu Asp
395

Lys Ser

His

205

Cys

Val

Tht

Glu

Lys

285

Ser

Lys

Tle

Pro

Leu
365

Lys

Val

Phe

Pro

Val

270

Thr

Val

Cys

Ser

Pro

350

Val

Pro Ser

Glu Cys

Leu Phe
240

Glu Val
255

Gln Phe

Lys Pro

Leu Thr

Lys Val
320

Lys Thr
335

Ser Arg

Lys Gly

Asn Gly Gln Pro

Ser

Arg

Asp

Trp

Gly Ser
400

Gln Gln
415
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[0009]

Gly Ash Val Phe Set Cys Ser Val Met His Glu Ala Leu His Asn His

420

425

Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

435

210> 9

<ZL1> 214
<212> PRT
213>

<2202
223>

<400> 9
Asp Ile Gln
1

Asp Arg Val

Leu Ala Trp

35

Tyr Ser Ala
50

Ser Gly Ser
65

Glu Asp Ile

Thr Phe Gly

Pro Ser Val
115

Thr Ala Ser
130

Lys Val
145

Met

Thr

20

Tyr

Ser

Gly

Ala

Glr

100

Phe

Val

Artifieial Sequence

Thr Gln Ser
5

Ile Thr Cys

Gln Gln Lys

Tyr Arg Tyr
55

Thr Asp Phe
70

Thr Tyr Tyr
85

Gly Thy Lys

Tle Phe Pro

Val Cys Leu
136

Glo: Trp Lys Val Asp

150

440

full length light chain

Pro: Ser

Arg Ala
25

Pro Gly
40

Thr Gly

Tht Phe

Cys Gln

Leu Glu

105

Pro Ser
120

Leu Asn

Asn Ala

49

Ser

Lys

Val

Thr

Gln

90

Ile

Asp

Asn

Leu

Leu Ser Ala

Gln Gly Ile

Ala Pro Lys
45

Pro Ser Atg
60

Tle Ser Ser
75

Arg Tyr Ser

Lys Arg Thr

Glu Gln Leu
125

Phe Tyr Pro
140

Gln Ser Gly
155

430

Ser

Ser

30

Leu

Phe

Leu

Ley

Val

110

Lys

Arg

Asn

Val Gly
15

Ser Ala

Leu Ile

Ser Gly

Gla Pro

80

Trp Arg

95

Ala Ala

Ser Gly

Glu Ala

Ser Gln
160
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[0010]

Gli ‘Ser Val Thr Glu Gln Asp Set Lys Asp Set Thr Tyr Ser Leu Ser

Ser Thr Leu Thr Leu Ser

Ala Cys Glu Val Thr His

195

165

180

185

200

Phe Asn Arg Gly Glu Cys

210

210>
211>
<212>
213>

<2202
223>

400>
Gln Val
1

Ser Val
Tyr Met
Gly Glu

50

Lys Ser
65
Met Glu

Ala Arg

Thr Val

10
443
PRT
Artificial Sequence

10

Gln

Lys

Ile

Arg

Leu

170

Let Val Gln Ser Gly Ala Glu

i)

Val
20

Ser

Trp Val

Ser Pro

Val Thr

Ser Ser
85

Glu Arg Pro

Thr

115

100

Val Ser

Cys Lys Ala Ser
25

Arg Gln Ala Pro
40

Phe Gly Gly Arg
55

Met Thyr Arg Asp
70

Leu Arg Scr Glu

Leu Tyr Ala Ser
105

Ser Ala Ser Thi
120

50

10

Gly

Gly

Tht

Thr

Asp

90

Asp

Lys

190

205

full length heavy chain without C—terminal lysine

Val Lys Lys Pro

Tyr Thr Phe Thr
30

Gln Gly Leu Glu
45

Asn Tyr Asn Glu
60

Ser- Thr Ser Thr
75

Thr Ala Val Tyr

Leu Trp Gly Gln
110

Gly Pro Ser Val
125

175

Lys Ala Asp Tyr Glu Lys His Lys Val

Gln Gly Leu Ser Ser Pro Val Thr Lys

Gly

15

Ser

Trp

Lys

Val

Tyr

99

Gly

Phe

Tyr

Ser

Ala

Tyr

Met

Phe

Tyr

80

Cys

Thr

Pro
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[0011]

Let Ala
130

Cyvs Leu
145

Ser Gly

Ser Ser

Asn Phe

Asn Thy
210

Pro Pro
225

Pro Pro

Thr Cys

Asn Trp

Arg Glu
290

Val Val

205

Ser Asn

Lys Gly

Glu Glu

Pro

Val

Ala

Gly

Gly

195

Lys

Cys

Lys

Val

Tyr

275

Glu

His

Lys

Gln

Met
355

Cys

Lys

Leu

Leu

180

Thr

Val

Pro

Pro

Val

260

Val

Gln

Gln

Gly

Pro

340

Thr

Ser Arg Ser Thi Ser

Asp

Thr

165

Tyr

Gln

Asp

Ala

Lys

245

Val

Asp

Phe

Asp

Let
325

Tyr

150

Ser

Ser

Thi

Lys

Pro

230

Asp

Asp

Gly

Asn

Trp

a0

Pro

135

Phe

Gly

Leu

Tyr

Thr

215

Pro

Thr

Val

Val

Ser

295

Leu

Ser

Arg Glu Pro

Lys Asn Gln

Pro

Val

Ser

Thr

200

Val

Val

Leu

Ser

Glu

280

Thr

Asn

Ser

Gln

Val

360

Glu

His

Ser

186

Glu

Ala

Met

His

265

Val

Phe

Gly

Ile

Val

345

Ser

51

Glu

Pro

Thr

170

Val

Ast

Arg

Gly

Ile

250

Glu

His

Arg

Lys

Glu

330

Tyr

Leu

Ser

Val

1565

Phe

Val

Val

Lys

Pro

235

Ser

Asp

Asn

Val

Glu

315

Lys

Thr

Thr

Thr Ala Ala Leu

140

Thr Val

Ser

Pro Ala Val

Tht Val

Asp His
205

Cys Cys
220

Ser Val

Arg Thr

Pro Glu

Ala Lys
285

Val Ser
300

Tye Lys
Thr Tle

Leu Pro

Cys Leu
365

Pro

190

Lys

Val

Phe

Pro

Val

270

Thr

Val

Cys

Ser

Pro

350

Val

Trp

Leu

175

Ser

Pro

Glu

Leu

Glu

285

Gln

Lys

Leu

Lys

Lys

335

Ser

Lys

Gly

Asn

160

Gln

Ser

Ser

Cys

Phe

240

Val

Phe

Pro

Thr

Val

320

Thr

Arg

Gly
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[0012]

Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp

370

Glu Asti Asn Tyr Lys

389

375

Thy Thr
390

Phe Phe Ley Tyr Ser Lys Leu

Gly Asn Val Phe Ser

420

Tyr Thr Gln Lys Ser

435

210> 11

211> 118
212> PRT
213>

220>
223>

<400> 11

Cys Ser

Leu Ser

Artificial Seguence

heavy chain variable

Gln Val Gln Leu Val Gln Ser

1

Ser Val Lys Val Ser Cys Lys

20

Tyr Met His Trp Val Arg Gln

35

Gly Glu Ile Ser Pro Phe Gly

50

a9

Lys Ser Arg Val Thr Met Thr

65

70

Met Glu Leu Ser Ser Leu Arg

Pro Pro Met

Tht Val Asp
410

Val Met His
425

Leu Ser Pro
440

region

Gly Ala Glu
10

Ala Ser Gly
25

Ala Pro Gly
40

Gly Arg Thr

Arg Asp Thr

Seir Gl Asp
90

Ala Arg Glu Arg Pro Leu Tyr Ala Ser Asp

100

105

52

Glu Ser Asn Gly
380

Leu Asp Ser Asp
395

Lys Ser Arg Tip

Glu Ala Leu His
430

Gly

Val Lys Lys Pro

Tyr Thr Phe Thr
30

Gln Gly Leu Glu
45

Asn Tyr Asn Glu
60

Ser Thr Ser Thr
75

Tht Ala Val Tyr

Leu Trp Gly Gln
110

Gln

Gly

Gla

415

Asn

Gly

15

Ser

Trp

Lys

Val

Tyt
95

Gly

Pro

Ser

400

Gln

His

Ala

Tyr

Met

Phe

Tyr

Cys

Thr
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[0013]

Thr Val Thr Val Ser Ser

<210>
211>
212%
213>

220>
<2237

<400>

115

12
107
PRT

Artificial Sequence

light chain variable

12

Asp Ile Gln Met

1

Asp Arg Val Thr

20

Leu Ala Trp Tyr

35

Tyr Ser Ala Ser

50

Ser Gly Ser Gly

65

Glu Asp Ile Ala

Thr Phe Gly Gln

<210>
<211>
<2122
213>

<220%
223>

<400>

100

13
7
PRT

Thr

Ile

Gln

Tyr

Thr

Thr
85

Gly

Gln Ser

Thr Cys

Gln Lys

Arg Tyr

85

Asp Phe
70

Tyr Tyr

Thr Lys

Artifieial Sequerice

CDR

13

Gly Tyr Thr Phe Thr Ser Tyr

1

5

tegion

Pro Ser Ser Leu Ser Ala Ser Val Gly
10 15

Arg Ala Ser Gln Gly Ile Ser Ser Ala
25 30

Pro Gly Lys Ala Pro Lys Leu Leu Ile
40 45

Thr Gly Val Pro Ser Arg Phe Ser Gly
60

Tht Phe Thr Ile Ser Ser Leu Gln Pro
75 80

Cys Gln Gln Arg Tyr Ser Leu Trp Arg
90 95

Leu Glu Ile Lys
105

53
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<210>
211>
212>
213>

220>
223>

<A00>

Gly Tyr Thr Phe Thr Ser Tyr Tyr Met His

1

<210>
211>
212>
<213>

220>
2237

<400>

Ile Ser Pro Phe Gly Gly Arg

1

14
10
PRT
Artifieial Sequerice

CDR
14
5
15
7
PRT
Artificial Sequence

CDR

15

5
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Abstract

The present invention concerns dosages for the treatment of human patients
susceptible to or diagnosed with a disorder characterized by marked elevations of low
density lipoprotein particles in the plasma with a PCSK9 antagonist antibody alone or in

combination with a statin.
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