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NEUROLOGICAL DISEASE TREATMENT WITH ZILUCOPLAN

CROSS REFERENCE TO RELATED APPLICATIONS

1668617 This application claims priority to United States Provisional Application Number
62/748,659 filed on October 22, 2018 entitled NEUROLOGICAL DISEASE TREATMENT
WITH COMPLEMENT INHIBITORS, United States Provisional Application Number
62/777.524 filed on December 10, 2018 entitled NEUROLOGICAL DISEASE
TREATMENT WITH COMPLEMENT INHIBITORS, United States Provisional Application
Number 62/815,575 filed on March 8, 2019 entitled MODULATORS OF COMPLEMENT
ACTIVITY, United States Provisional Application Number 62/837 974 filed on April 24,
2019 entitled MODULATORS OF COMPLEMENT ACTIVITY, United States Provisional
Apphcation Number 62/844 383 filed on May 7, 2019 entitled NEUROLOGICAL DISEASE
TREATMENT WITH COMPLEMENT INHIBITORS, and United States Provisional
Application Number 62/899,864 filed on September 13, 2019 entitled NEUROLOGICAL
DISEASE TREATMENT WITH COMPLEMENT INHIBITORS, the contents of each of
which are herein incorporated by reference in their entirety.

SEQUENCE LISTING

[8862]  The mstant application contains a Sequence Listing which has been submitted
clectronically in ASCII format and is hereby incorporated by reference in its entirety. Said
ASCH copy, created on October 22, 2019, is named 2011 1035PCT S txtand is

1,286 bytes in size.
BACKGROUND

(88683}  The vertebrate immune response is comprised of adaptive and innate immuneg
components. While the adaptive imimiune response is selective for particular pathogens and is
slow to respond, components of the innate immune response recognize a broad range of
pathogens and respond rapidly upon mtection. One such component of the innate inumune
response is the complement system.

18864]  The complement system inchudes about 20 circulating complement component
proteins, syathesized primarily by the liver. Components of this particular imowne response
were first termed “complement” due to the observation that they complemented the antibody
response in the destraction of bacteria. These proteins remain in an tnactive form prior {o

activation in response o infection. Activation occurs by way of a pathway of proteolytic
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cleavage nitiated by pathogen recogmition and leading to pathogen destruction. Three such
pathways are known in the complement system and are referred to as the classical pathway,
the lectin pathway, and the alternative pathway. The classical pathway is activated when an
12G or IgM molecule binds to the surface of a pathogen. The lectin pathway is titiated by the
mannan-binding lectin protein recogmizing the sugar residues of a bactenal cell wall. The
alternative pathway remains active at low levels in the absence of any specific stimuli. While
all three pathways differ with regard to inttiating cvents, all three pathways converge with the
cleavage of complement component C3. C3 1s cleaved into two products termed C3a and
C3b. Of these, C3b becomes covalently linked to the pathogen surface while C3aactsas a
ditfusible signal to promote inflammation and recruit circulating immune cells. Surface-
associated C3b forms a complex with other components to initiate a cascade of reactions
among the later components of the complement system. Due to the requirement for surface
attachment, complement activity remains localized and minimizes destruction to non-target
cells.

[THEERS Pathogen-associated C3b facilitates pathogen destruction i two ways. In one
pathway, C3b is recognized directly by phagocvtic cells and leads to engulfment of the
pathogen. In the second pathway, pathogen-associated C3b initiates the formation of the
membrane attack complex (MAC). Inthe first step, C3b complexes with other complement
coraponents to form the C5-convertase complex. Depending on the initial complement
activation pathway, the components of this complex may differ. CS-convertase formed as the
result of the clagsical complement pathway comprises {4b and C2a in addition to £3b. When
formed by the alternative pathway, C5-convertase comprises two subunits of C3b as well as
one Bb component.

[8686]  Complement component C5 is cleaved by either CS-convertase complex into C5a
and C5b. C3a, much like C3a, diffuses into the circulation and promotes inflammation, acting
as a chemoattractant for mflammatory cells. C5b remains attached to the cell surface where it
triggers the formation of the MAC through interactions with C6, C7, C8 and C9. The MAC 15
a hydrophulic pore that spans the membrane and promotes the free flow of fhud nto and out
of the cell, thercby destroving it.

188471  An wmportant component of all immune activity 1s the ability of the immune
systerm to distinguish between self and non-self cells. Pathology arises when the immune
system is unable to make this distinction. In the case of the complement system, vertebrate

cells express proteins that protect them from the effects of the complement cascade. This
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ensures that targets of the complement system are limited to pathogenic cells. Many
complement-related disorders and diseases are associated with abnormal destruction of self
cells by the complement cascade. Some complement-related disorders and diseases include
neurological discases and disorders, such as myasthenia gravis.

[3888]  Myasthenia gravis 1s a rare complement-mediated autoimmune discase
characterized by the production of autoantibodies targeting proteins that are critical for the
normal transmission of electrical signals from nerves to muscies. The prevalence of MG in
the United States 1s estimated at approximately 60,000 cases. In approximately 15% of
patients with MG, symptoms are confined to the ocular muscles. The remaining patients have
MG that affects multiple muscle groups throughout the body, which is typically referred o as
generalized MG (gMG). Patients with gMG present with muscle weakness that
characteristically becomes more severe with repeated use and recovers with rest. Muscle
weakness can be localized to specific muscles, but often progresses to more diffuse muscle
weakness. Generalized myasthenia gravis symptoms can become life-threatening when
muscle weakness involves the diaphragm and intercostal muscles in the chest wall that are
responstble for breathing. The most dangerous complication of gMG, known as myasthenic
crigis, requires hospitalization, intubation, and mechanical ventilation. Approximately 15% to
28% of patients with gMG will experionce a myasthenic erisis within 2 years of diagnosis.
188691 There remains a need for composttions and methods for treating complement-
related diseases and disorders, including those affecting the nervous system, such ags
myvasthenia gravis. The present disclosure meets this need by providing related compositions

and methods.
SUMMARY

16683181 In some embodiments, the present disclosure provides a method of treating
complement-related indications and/or autormmune mdications and/or neurological

disorders as disclosed herein, for example myasthenia gravis (MG}, the method comprising
administering a compound, or a composition comprising a compound, which modulates
complement activity to a subject. Such a compound mayv be an imhibitor that blocks
complement activation {a complement inhibitor), for example a C5 mhabitor, for example a
{5 ihibitor polypeptide as described herein. The compound may be zilucoplan or active
metabolites or variants thercof, as disclosed herein and the indication or disorder may be MG,
as further defined herem below. Herein, MG may include or be generalized MG (gMG). The
compound {e.g., zilucoplan) administration may tnclude subcutancous (SCY admimstration.

~
D
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The compound {e.g., zilucoplan} may be admimstered at a dose of from about 0.1 mg/kg (mg
compound/kg subject body weight} to about 0.6 me/ke. Compound admmistration may
mehude self-administration. Compound adminisiration may include use of a prefilled syringe.
The syringe may include a 29-gavge needle. Compound administration may include seif-
administration using a sclf-administration device. The sclf-adninistration device may include
a prefilled syringe. The prefilled syringe may include glass. Optionally, the prefilled syringe
1s a glass syringe. The prefilled syringe may mchude a maximum fill volume of af feast 1 ml.
The seif-administration device may mciude a solution of the compound. The solution may be
an aqueous solution. The solution may be preservative-free. The self-adounistration device
may include a solution volume of from about 8.15 mi to about 0.81 mi. The subject may be
screened prior to administration of the compound (e.g., zilucoplan). The screening may
mclude assessment of Quantitative Myasthentia Gravis (QMG) score. Subject QMG score
may be > 12. The subject may be prohibited from receiving M therapy for at least 10 hours
prior to QMG score assessment. The MG therapy mav be acctylcholinesterase nhibitor
therapy. The screening may require that > 4 QMG test items achieve a score of > 2. The
subject may be between 18 and 85 years old. Screening may include selecting subjects
previously diagnosed with gMG. The gMG diagnosis may be made according to Myasthenia
Gravis Foundation of America (MGFA) criteria. Screening may include asscssment of
acetylcholinesterase recoptor (AChR) autoantibody levels. Screening may mehide confirming
no change in corticosteroid dose received by the subject for at least 30 days priorto
screening. Screening may include confirming no change o subject immunosuppressive
therapy for at least 30 days prior o screening. Screening may include a seram pregnancy test
and/or a urine pregnancy test. Compoond administration may include daily administration,
The subject may simultaneously receive standard of care gMG therapy. The standard of care
¢MG therapy may include one or more of pyridostigmine treatment, corticosteroid treatment,
and immunosuppressive drug treatment. The subject may be evaluated or monitored for an
MG characteristic, wherein the MG characteristic includes one or more of QMG score,
Myasthenia Gravis-Activities of Baily Living {(MG-ADL) score, MG-QOL15r score, and MG
Composite score. Subject evaluation or monitoring may include assessing change n the MG
characteristic during or after subject treatment with a compound as described herein (e.g.:
zilucoplan}. The M{s characteristic may include QMG score reduction. Treated subject QMG
score may be reduced by at least 3 points. Treated subject QMG score may be reduced at or

before 12 weeks of treatment. Treated subject QMG score may be monitored over the course
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of the treatment. The subject may receive cholinesterase inhibitor treatment over the course
of the treatment. Cholinesterase inhubitor treatment may be withheld for at feast 10 hours
prior to assessment of treated subject QMG score. Change in MG characteristic may include
change in MG Composite score of at feast 3 points from a bascline M{r Composite score.
Change in MG Composite score from baseline MG Composite scorg may oceur at or before
12 weeks of the treatment. Change in MG characteristic may include change in MG-ADL
score of at least 2 points from a bascline MG-ADL score. Change in MG-ADL score from
baseline MG-ADL score may occur at or before 12 weeks of the treatment. The compound
may be in a solution, whergin the solution comprises phosphate-buffered saling (PBS). The
solution may inchude from about 4 mg/ml to about 200 mg/m!i of the compound (e.g.:
zilucoplan}. The solution may mclude about 40 mg/ml of the compound (e.g., zilucoplan).
Subject plasma levels of the compound may reach maximum concentration {Cuex) on the first
day of treatment. At least 90% hemolysis inhibition may be achieved in subject serum,
wherein, optionally, hemolysis inbibition is measured by a sheep red blood cell (SRBC)
hemolysis assay. The compound (¢ g., zilucoplan) may be administered at a daily dose of
from about 0.1 mg/kg o about 0.3 mg/ke. Zilucoplan may be adounistered at a dose of 0.3
meg/kg. Subject QMG score and/or MG-ADL score may be reduced. QMG score may be
reduced by > 3 points by 8 weeks of treatment. MG-ADL score may be reduced by > 2 poinis
by 8 weeks of treatment. Risk of need for rescue therapy may be reduced. Adounistration
may be carned out at an MG disease stage that occurs prior to a critical or ¢risis stage of MG,
Administration of the compound (¢.g., zihucoplan) may lead to reduced subject symptom
expression. The reduced subject symptom expression may exceed reduced subject svmptom
expression associated with eculizomab admimstration. Subject nearomuscular junction
{NMI) membrane attack complex (MAC) pore formation may be inhibited. Safety factor at
the NMJ may be improved. Zilucoplan may be adnunistered m combination with a
therapeutic agent. The therapeutic agent may include an immunosuppressive agent. The
mmmonosuppressive agent may include a compound selected from ong or more of
azathioprine, cyclosporine, cyclosporine A, mycophenolate mofetil, methotrexate, tacrolimus,
cvelophosphamide, and rituximab. The therapeutic agent may include an inhibitor of
autoantibody-mediated tissue destruction. The inhibitor of astoantibody-mediated tissue
destruction may include a neonatal Fc receptor (FoRN) inhibitor. Administration of the FcRN
mhibttor may include intravenous immunoglobulin (IVIG) treatment. Zilucoplan and the

therapeutic agent may be admimstered in overlapping regimens.
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[8838]  In some embodiments, the present disclosure provides a kit that may include a
syringe that includes the compound (¢.g., zilucoplan) and nstructions for use. The synnge
may include a self-injection device. The self-injection device may include a BD
ULTRASAFE PLUS™ seif-administration device. The kit may include an alcohol wipe. The
kit may include a wound dressing. The kit may nclude a disposal container. The compound
may be in a solution. The solution may be an agueous solution. The solution may include

i

phosphate buffered saline. The solution may wnclude from about 4 mg/m! to about 200 mg/ml
of the compound (e .z., zilucoplan). The solution may include about 40 mg/ml of the
compound (e.g., ztlucoplan}. The solution may include a preservative.

8812}  According to some embodiments, the present disclosure provides a method of
evaluating a treatment for a complement-related indications and/or autoimmune ndications
and/or neurological disorders as disclosed herein, such as for MG, The method may include
screening an evaluation candidate for at least one evaluation participation cnteria; selecting
an cvaluation participant; administering the treatment for the mdication or disorder {c.g.,
M) to the evaluation participant; and assessing at least one ¢fficacy endpoint, wherein,
optionally, the treatment involves administration of a compound {(e g, zilucoplan) or
composition as disclosed herein. The at least one evaluation participation criteria may include
MG diagnosis. The MG diagnosis may include gMG diagnosis. The MG diagnosis may be
eMG diagnosis. The gMG diagnosis may be made according to MGFA criteria. The at least
one evaluation participation criteria may include QMG score. Evaluation participant sclection
may require an evaluation candidate QMG score of = 12. The evaluation candidate may have
received at least one aliernative MG treatment prior to screening. Evaluation candidate QMG
score may be assessed at least 10 hours after receiving the at least one alternative MG
treatment. The at least one alternative MG treatment may inclode acetylcholingsterase
inhibitor admmistration. Evaluation participant sclection may require a score of > 2 for > 4
QMG test items. The at least one evaluation participation criteria may include evaluation
candidate age. Evaluation participant selection may require evaluation candidate age of
between 18 and 85 vears old. The at least one evaluation participation criteria may include
AChR autoantibody level and/or anti-muscle-specific kinase autoantibody level. The at least
one evaluation participation criteria may inchide no change in corticosteroid dose received by
evaluation candidate for at least 30 days prior to screening. The at least one evaluation
participation criteria may include no change in evaluation candidate imprunosuppressive

therapy for at least 30 days prior to screeming. The af least one evaluation participation
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criteria may include confirmation that the evaluation candidate is not pregnant. Screening
may include a serum pregnancy test and/or a uring pregnancy test. The treatment for MG may
be administered over an evaluation period. The evaluation period may be from about 1 dav to
about 12 weeks. The evaluation period may be about 12 weeks or longer. The cvaluation
participant may receive standard of care gMG therapy over the evaluation period. The
standard of care gMG therapy may include one or more of pyridostigmine treatment,
corticosteroid treatment, and immunosuppressive drug treatment. The at least one efficacy
endpoint may mclude treated subject QMG score reduction. The treated subject QMG score
reduction may be at least 3 points. The evaluation participant may receive cholingsterase
inhibitor treatment during the evaluation period. The cholinesterase inhibitor treatment may
be withheld for at least 10 hours prior to assessment of treated subject QMG score. The at
least one efficacy endpoint may include a change in baseline score for one or more of MG-
ADL score, MG-QOL15r score, and MG Composite score. The at least one efficacy endpomt
may include a change in baseline MG Composite score of at least 3 points. The change in
baseline MG Composite score may occur at or before 12 weeks of the treatment. The at least
one efficacy endpoint may include a change in baseline MG-ADL score of at least 2 points.
The change in baschine MG-ADL score may occur at or before 12 weeks of the treatment for
MG, Assessing the at least one efficacy endpoint may include a st of assessments. The set of
assessments may be carried out n the order of’ (1) assessing evaluation participant MG-
QOL15r score; {2) assessing evaluation participant MG-ADL score; (3) assessing evaluation
participant QMG score; and (4) assessing evaluation participant MG Composite score. The
set of asscasments may be carried out on one or more occasions after administering the
treatment for M. The one or more occasions after administering the treatment for MG may
nclude 1 week, 2 weeks, 4 weeks, 8 weeks, and/or 12 weeks afier administening the
treatment for MG

[8813]  In some embodiments the present disclosure provides an administration device
prepared for treatment of a complement-related indication and/or neurological disorder as
disclosed herein, such as MG, The administration device may inchude a self-injection device
comprising a syringe and a ncedle. The administration device may include a predetermined
volume of a pharmaceutical composition. The pharmaceutical composition may include a 40
mg/mL concentration of a compound as disclosed herein {e.g., zilucoplan) in an agueous

solution. The predetermined volume may be modified to facilitate administration of the
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compound {(e.g., zilucoplan) to a subject at a dose of 0.3 mg per kg subject weight. The
administration device may inchide a BD ULTRASAFE PLUS™ gelf-administration device.
[86i4] Ion some embodiments, the present disclosure provides a kit prepared for treatment
of MG. The kit may include a set of two or more admuustration devices described herein and
mstructions for kit usage. The kit may include an alcohol wipe. The kit may mclude a wound
dressing. The kit may mclude a disposal container. Kit administration devices may mnclude
phammaceutical compositions of the compound (¢.z., zilucoplan) that arc preservative free.

The kit may be prepared tor storage at room temperature.
BRIEF DESCRIPTION OF THE FIGURES

[8815]  The foregoing and other objects, features and advantages will be apparent from the
following description of particular embodiments of the invention, as illustrated in the
accompanying drawings. The drawings are not necessarily to scale; emphasis instead being
placed upon illustrating the principles of varnious disclosed embodiments.

{886}  Fig. 11is a schematic showing the overlap between classical and alternative
complement pathways.

[B817]  Fig. 2 is a schematic showing a myvasthema gravis treatment study design.

[B818]  Fig. 3 is a graph showing quantitative myasthenia gravis (QMG) score change
from baseline doring twelve weeks of placebo versus 0.3 ma/kg zilucoplan treatment,
166197 Fig. 4 is a graph showing Mvasthenia Gravis-Activities of Datly Living (MG-
ADL) score change from basehne duning twelve weeks of placebo versus 0.3 mg/kg
zilucoplan treatment.

[8624]  Fig 5 is a graph showing QMG score change from baseline during twelve weeks
of placebo versus 0.1 mg/kg zilucoplan treatment.

[8028]  Fig. 6 is a graph showing MG-ADL score change from baseline dunng twelve
weeks of placebo versus 0.1 mg/kg zilocoplan treatment.

186227  Fig. 7 is a graph showing MG-ADL score change from basecline dunng twelve
weeks of placebo versus combined average score changes from 0.1 mg/kg and 0.3 mg/kg
zilucoplan treatment doses.

{8623}  Fig. 8 is a graph showing point improvement i QMG score by percent of patients
for 0.3 mg/ke zilucoplan treatment versus placebo.

[3824]  Fig. 9 is a graph showing pomt improvement in MG-ADL score by percent of

patients for 0.3 mg/kg zilucoplan treatment versus placebo.
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6628 Fig. 10 1s a graph showing percent of patients achieving minimal symptom
expression at spectfied durations of treatment based on MG-ADBL analysis with zilucoplan
treatments versus eculizumab.

[6826]  Fig. 11 1s a graph showing zilucoplan concentration in samples obtained from
patients over the course of zilucopian or placebo treatment.

86271 Fig. 12 i3 a graph showing percent hemolysis values obtained by hemolysis agsay
analysis of samples obtained from patients over the course of zilucoplan or placebo freatment.
188281  Fig. 13 13 a graph showing hemolysis values plotted against zilucoplan
concentration values, where both sets of values are associated with samples from placebo or
zilucoplan ireated patients.

[60828]  Fig. 14 15 a graph showing change in QMG score from pretreatment baseline
values over the course of 12-week placebo treatment or over the course of 24-week
zilucoplan treatment (0.1 mg/kg or 0.3 mg/kg dose). Change in QMG score 15 also shown for
subjects receiving zilucoplan treatment (0.3 mg/kg) from weeks 12-24 after switching from
placebo treatment, where the 12-wecek placebo treatment score is used as the baseline for
determining change in score.

{8838}  Fig. 15 is a graph showing change in MG-ADL score from pretreatment baseline
values over the course of 12-weck placebo treatment or over the course of 24-week
zilucoplan treatment (0.1 mg/kg or 0.3 mg/kg dose). Change in MG-ADL score is also shown
for subjects recetving zilucoplan treatment (0.3 mg/kg) from weeks 12-24 after switching
from placebo ireatment, where the 12-week placebo treatment score is used as the baseline
for determining change 10 score.

[883%] Fig. 1618 a graph showing change in MG Composite score from pretreatment
baseline values over the course of 12-week placebo treatment or over the course of 24-wee
zilucoplan freatmaent (0.1 mg/kg or 0.3 mg/kg dose). Change in MG Composite score is also
shown for subjects receiving zilucoplan treatment (0.3 mg/kg) from weeks 12-24 after
switching from placebo treatment, where the 12-week placebo treatment score 1s used as the
baseline for determining change in score.

168321 Fig. 17 15 a graph showing change 10 MG-QOL 151 score from pretreatment
baseline values over the course of 12-week placebo treatment or over the course of 24-wee
zilucoplan treatment (6.1 mg/kg or 0.3 mo/ke dose). Change in MG-QOL 151 score is also

shown for subjects receiving zilucoplan treatment (0.3 mg/kg) from weeks 12-24 after
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switching from placebo treatment, where the 12-week placebo treatment score 1s used as the
baseline for determining change in score.

{8033}  Fig. 18 1s a graph showing percentage of each compound tested moving from
upper chamber to lower chamber in an in-vitro permeability assay using a basement
membrane model.

DETAILED DESCRIPTION

[8834]  The present disclosure relates to nourclogical disorder treatment by inhibiting
complement activity. Complement activity protects the body {from foreign pathogens but can
lead to self-cell destruction with clevated activity or poor regulation. Myasthenia gravis is a
neurological disorder characterized by autoantibody-mediated nervous system destruction.
Included herein are methods of treating mvasthenia gravis by administering complement
mhibitors. Also included are methods for testing new treatments for MG. These and other

embodiments of the disclosure are described i detail below.
I Compounds and compositions

[B8835]  In some embodiments, the present disclosure provides compounds and
compositions comprising said compounds which function to modulate complement activity.
Such compounds and compositions may include inhibitors that block complement activation.
As used herein, “complement activity” includes the activation of the complement cascade, the
formation of cleavage products from a complement component such as C3 or (5, the
assembly of downstream complexes following a cleavage event, or any process or event
attendant to, or resulting from, the cleavage of a complement component, ¢.g., C3 or C5.
Complement inhibitors may imchide €5 mhubitors that block complement activation at the
tevel of complement component C35. C3 inhibitors may bind C5 and prevent its cleavage, by
C3 convertase, into the cleavage products {5a and C5b. Ag used herein, “Complement
component C57 or “C57 15 defined as a complex which is cleaved by C3 convertase into at
least the cleavage products, C5a and C5b. “C5 inhibitors,” as referred to herein, include any
compound or compaosition that inhibits the processing or cleavage of the pre-cleaved
corplement component C5 complex or the cleavage products of the complement component
C

(¥

[8836]  Itis understood that mhibition of C5 cleavage prevents the assembly and activity

of the cvtolviic membrane attack complex (MAC) on glycosviphosphatidviinositol (GP1)

10
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adherent protein-deficient ervthrocytes. In some cases, C3 inhibitors presented herein may
also bind C5b, preventing €6 binding and subsequent assembly of the €3b-9 MAC.
(8837} 5 hibitor compounds may include, but are not limited to, any of those presented
in Table 1. References listed and information supporting listed climical study numbers are

meorporated herein by reference in their entirety.

Table §. C5 inhibitors

Compound Company Target [{Compound type Chinical study  |References
numbers
Eculizumab Alexion Cs Monoclonal antibody (NCT01303952; {US Patent Mo.
(SOLIRIS®) |Pharmaceuticals, directed against O3 (NCTO02093533; 16,355,245
Inc. protein. Inhibits C5  |NCTO156708S;
cleavage. NCT01919346;
NCTO1895127.
NCT01399593,
NCTO02145182;
NCTO1106027,
NCTO02301624;
NCT01997229,
NCTO01892345
ATXNIZ10 Alexion C3 Antibody NCT02598583; {US
Pharmaceuticals, NCTO2605993; {2016/0168237
Inc. NCT02946463;
NCTO3036044;
NCT02949128
Teswdolumab/L |Novartis s Anitbody NCTO2878616; {US 8,241,628,
F(3316 NCT02763644; {115 8,883,158
NCTO1527500,
NCT02513942;
NCT02534909,
NCTO1526889
ALN-CCS Alnviam C5 Nucleic acid NCT02352493
Zimua Ophthotech Cs Nucleic acid NCT02397954;
NCT0O2686658
Coversin Akari 5 Protein NCTO2591862
ALXNIOOT Alexion C3a Antibody NCT02245412;
NCT0O2128269
FX-1 InflaRx C3a Autibody NLTO2246598,
NCT02866825;
NCTO3001622
MUBODINA® |Adienue Pharma  |C3 Antibody 1S 7,599,081
AT XMN3500 Alexion C5 Antibody
Pharmacenticals,
Inc.
1SE305 15U ABXIS 3 Autibody
Long-acting Akari Cs Protein
COVersin
SOBHGS Swedish Orphan  |C3 Protein
Biovitrum Ab
IFX-2, IFX-3  |InflaRx C3a Autibody
NOX-D21 Noxxon C3a Spicgelmer
EV376 Volation Cs Antibody Penabad et al.,
Imunopharmacen Lupus, 2014
ticals 23(12):1324-6
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ARCIG0S Novo Nordisk C3 Antibody

SOMAmers Semalogic Cs Antibody

Peptide-based compounds

138381 In some embodiments, 5 nhibitors of the present disclosure are polypeptides.
According to the present disclosure, any amino acid-based molecule {natural or non-natural)
may be termed a “polypeptide” and this term embraces “peptides,” “peptidomimetics,” and

>

“proteins.” “Peptides” are traditionally considered to range i size from about 4 to about 50
amino acids. Polypeptides larger than about 50 ammo acids are generally termed “proteins.”
188381 5 mhibitor polypeptides may be linear or cychc. Cyclic polypeptides include any
polypeptides that have as part of their structure one or more cyclic features such as a loop
and/or an mternal linkage. In some embodiments, cyclic polypeptides are formed when a
molecule acts as a bridging moiety to hink two or more regions of the polypeptide. As used
herein, the term “bridging moiety” refers to one or more components of a bridge formed
between two adjacent or non-adjacent aming acids, non-natural amine acids or non-amino
acids in a polypeptide. Bridging moietics may be of any size or composition. In some
embodiments, bridging moicties may inchide one or more chemical bonds between two
adjacent or non-adjacent aming acids, non-natural aming acids, non-amino acid residues or
combinations thereof. In some embodiments, such chemical bonds may be between one or
more functional groups on adjacent or non-adjacent amino acids, non-natural amino acids,
non-amino acid residues or combinations thersof. Bridging moieties may include one or more
of an amide bond (lactam), disulfide bond, thioether bond, aromatic ring, triazole ring, and
bvdrocarbon chain. In some embodiments, bridging motetics include an anide bond between
an amine fimctionality and a carboxylate functionality, each present in an amino acid, non-
natural amino acid or non-amino acid residue side chain. In some embodiments, the amine or
carboxylate functionalitics are part of a non-amine acid residue or non-natural amino acid
residue.

[8844] S mhibitor polypeptides may be cyclized through the carboxy terminus, the
aming terminus, or through any cther convenient point of attachment, such as, for example,
through the sulfur of a cysteine {e.g., through the formation of disulfide bonds between two
cysteine residues in a sequence) or any side-chain of an anuno acid residue. Further linkages
forming eyclic loops may mclade, but are not imited to, maleimide linkages, amide hunkages,

ester linkages, ether linkages, thiol cther linkages, hyvdrazone linkages, or acctanmide linkages.
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[8848]  In some embodiments, peptides may be synthesized on solid supporis {¢.g., nnk
amide resin} via solid phase peptide aynthesis (§PPS). SPPS methods are known in the art
and may be performed with orthogonal protecting groups. In some embodiments, peptides of
the present disclosure may be synthesized via SPPS with Fmoc chemistry and/or Boc
chemistry. Synthesized peptides may be cleaved from solid supports using standard
technigues.

166421 Peptides may be puntfied via chromatography {¢.g., size exclusion chromatography
(SEC) and/or high-performance liquid chromatography (HPLCY . HPLC may include reverse
phase HPLC (RP-HPLC). Peptides may be frecze-dried after purification. Purtfied peptides
may be obtamed as pure peptide or as a peptide salt. Residual salts making up peptide salts
may include, but are not limited to, trifluoroacetic acid (TFA), acctate, and/or hydrochloride.
In some embodiments, peptides of the present disclosure are obtained as peptide saits. The
peptide salts mav be peptide salts with TFA . Residual salts may be removed from purified
peptides according to known methods {e.g., through usc of desalting colunins).

[8843]  In some embodiments, cyclic C5 inhibitor polvpeptides of the present disclosure
are formed using a lactam moiety. Such cyclic polypeptides may be formed, for example, by
synthesis on a solid support Wang resin using standard Fmoe chemistry. In some cases,
Fmoc-ASP(allyh-OH and Fooc-LY 8{alloc)-OH are incorporated mto polypeptides to serve
as precursor monomers for lactam bridge formation.

[8844]  C5 mhibitor polypeptides of the present disclosure may be peptidomimetics. A
“peptidomimetic” or “polypeptide mimetic™ is a polypeptide in which the molecule contains
structural elements that are not found 1n natural polvpeptides (7.e., polypeptides comprised of
only the 20 proteinogenic amino acids). In some embodiments, peptidomimetics are capable
of recapitulating or mimicking the biclogical action{s) of a natural peptide. A
peptidomimetic may differ in many ways from natural polypeptides, for example through
changes m backbone structure or through the presence of amino acids that do not occur in
nature. In some cases, peptidomimetics may inchide amino acids with side chains that are not
found among the known 20 proteinogenic amino acids; non-polypeptide-based bridging
moictics used to etfect cyclization between the ends or internal portions of the molecule;
substitations of the amide bond hydrogen moiety by methyl groups (N-methylation) or other
alkvl groups; replacement of a peptide bond with a chemical group or bond that is resistant to

chemical or enzymatic treatments; N- and C-terminal modifications; and/or conjugation with

i3
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a non-peptidic extension (such as polvethylene glveol, lipids, carbohvdrates, nucleosides,
nucleotides, nucleoside bases, various small molecules, or phosphate or sulfate groups).
[6845]  As used herein, the term “amino acid” includes the residues of the natural amine
acids as well as non-natural amino acids. The 20 natural proteinogenic aming acids are
identified and referred to herein by either the one-letter or three-letter designations as
follows: aspartic acid (Asp: D), isoleucine (lle 1), threonine (Thr T}, leucine {(Leu L), serine
{Ser: S}, tyrosine (TyrY), glutamic acid (Glu:E), phenvialanine (PheF), proline (Pro:P),
histidine (His:H), glveine (Glv: G}, tysine (LysK), alaning (Ala:A), arginine (Arg:R),
cysteine (Cys:C), tryptophan (Trp W), valing (Val: V), glutaming (Gln: Q) methionine

{Met: M), asparagine {Asn: N} Naturally cccurring amino acids exist in their levorotary (L)
stereoisomeric forms. Amino acids referred to berein are L-stereoisomers except where
otherwise indicated. The term “amino acid” also includes amino acids bearing a conventional
amino protecting group {¢.g. acetvl or benzyloxvearbonyl), as well as natural and non-natural
amino acids protected at the carboxy terminus {c.g., as a (C1-C6) alkvl, phenyl or benzyl
ester or amide; or as an alpha-methvlbenzyl amide}. Other suitable amino and carboxy
protecting groups are known to those skilled in the art (See for example, Greene, T. W ;
Wutz, P. G M., Protecting Groups In Organic Syathesis; second edition, 1991, New Yok,
John Wilev & sons, Inc., and documents cited therein, the contents of each of which are
heremn incorporated by reference in their entirety). Polvpeptides and/or polypeptide
compositions of the present disclosure may also inclade modified amino acids.

[8446)  “Non-natural” amino acids have side chains or other features not present in the

20 naturally-occurning amino acids listed above and include, but are not limited to: N-methyl
aming acids, N-alkyl aming acids, alpha, alpha substituted amino acids, beta-amino acids,
alpha-hvdroxy amino acids, D-aminc acids, and other non-natural amino acids known in the
art {See, ¢.g., Josephson et al, (2003} J. Am. Chem. Soc. 127; 11727-11735; Forster, A.C ¢t
al. (2003} Proc. Natl. Acad. Sci. USA 100: 6353-6357; Subtelny et al., (2008} 1. Am. Chem.
Soc¢. 130: 6131-6136; Hartman, M.CT. et al. (Z007) PLoS ONE 2:¢972; and Hartman et al.,
{2006} Proc. Natl. Acad. Sci. USA 103:4356-4361). Further non-natural amino acids useful
for the optimization of polvpeptides and/or polypeptide compaositions of the present
disclosure mclude, but are not himuted to 1,2,3,4-tetrahydroisoquinoline-1-carboxylic acid, 1-
aming-2,3-hydro-1H-ndene-1-carboxyvhic acid, homolysine, homoarginine, homoserine, 2-
aminoadipic acid, 3-aminoadipic acid, beta-alanine, aminopropionic acid, 2-aminobutyric

acid, 4-anunobutyric acid, S~-aminopenianoic acid, 5-aminohexanoic acid, 6-aminocaproic
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acid, 2-aminoheptanoic acid, 2-aminoisobutyric acid, 3-aminoisobutync acid, 2-
aminopimelic acid, desmosine, 2,3-diaminoproptonic acid, N-cthylglycine, N-
cthylasparagine, homoproline, hydroxylysine, allo-hydroxylysine, 3-hyvdroxyproline, 4-
bvdroxyproline, isodesmosing, allo-isoleucine, N-methyipentylglveine, naphthylalanine,
ornithine, pentylglycine, thioproline, norvaline, tert-butylglveine, phenviglyeine,
azatryptophan, S-azatryptophan, 7-azatryptophan, 4-fluorophenylalanine, penicillamine,
sarcosine, homoeysteine, T-ammocyclopropanccarboxyhic acid, 1-
aminocyelobutanecarboxvlic acid, T-anunocvelopentanecarboxylic acid, 1-
aminoeyclochexanecarboxvlic acid, 4-anminotetrahydro-2H-pyran-4-carboxylic acid, (S)-2-
aming-3-{1 H-tetrazol-5-yl}propancic acid, cyclopentylglveineg, cvelohexylglyeine,
cvelopropyiglycine, -o~-methvl-arginine, 4-chlorophenylalaning, 3-chlorotyrosine, 3-
fluorctyrosine, S-fluorotryptophan, 3-chlorotryptophan, citruiline, 4-chloro-
homophenyvlalanine, homophenylalanie, 4-ammomethyl-phenyialanine, 3-aminomethyi-
phenvlalanine, octylglycine, norleucine, tranexamic acid, 2-amino pentanocic acid, Z-aming
hexanoic acid, 2-amino heptanoic acid, 2-amuno octanoic acid, 2-amino nonanoic acid, 2-
aming decanoic actd, Z-anuno undecanoic acid, 2-amino dodecanoic acid, anunovaleric acid,
and 2-(2-amincethoxylacetic acid, pipecolic acid, 2-carboxy azetidine, hexafluoroleucing, 3-
Fluorovaline, 2-aming-4 4-difluore-3-methvibuianoic acid. 3-fluorc-isclencine, 4-
fluoroisoleucine, S-fluoroisolencine, 4-methvl-phenyiglveine, 4-cthyl-phenvighyvemne, 4-
isopropyi-phenviglyveme, (8)-2-amino-5-azidopentancic acid {also referred to herein ag
“X027, (8)-2-ammohept-6-enoic acid (also referred to herein as “X307), (8)-2~ammopent-4-
ynoic acid {also referred to herein as “X317), (8)-2-aminopent-4-enoic acid {(also referred to
heremn as “X127}, (S)-2-amino-5-G-methylguamdine) pentanocic acid, ($)}-2-aming-3-{4-
{aminomethylphenvlipropanoic acid, {(8)-2-amino-3-(3-{aminomethyhphenvl)propancic
acid, (8)-2-amino-4~(Z2-aminobenzo{djoxazol-53-ylbutanoic acid, (S)-leucinol, (8)-valinol,
(S)-tert-lencinol, (R)-3-methylbutan-2-amine, (5)-2-methyl-1-phenvipropan-1-amine, and (8)-
N, 2-dimethvl-1-(pyridin-2-yDpropan- -amine, (8)-2-amino-3-(oxazol-2-ylpropanocic acid,
{(S)-2-amino-3-{oxazol-3-yhpropanoic acid, {(S)-2-amino-3-(1 3, 4-oxadiazol-2-yvhpropanoic
acid, (5)-2-anmino-3-(1,2 4-oxadiazol-3-ypropanoic acid, (8)-2-amino-3~(3-fluoro-1/H-
mdazol-3-yljpropanocic acid, and (5)-2-amino-3-(1 H-indazol-3-yDpropanocic acid, {S)-2-
amino-3-{oxazcl-2-ybutancic acid, {S)-2-amino-3-{oxazol-5-y1) butanoic acid, {53-2-amino-
3-(1.3,4-oxadiazol-2-vl) butanoic acid, ($)-2~amino-3-(1,2, 4~oxadiazol-3-vi) butanoic acid,

{5)-2~amino-3-(S-fluore-1 AH-indazol-3-yl) butanoic acid, and {8)-2~-ammo-3-{1/-indazol-3-
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v} butanoic acid, 2-(2" MeOphenyvl}-2-amino acetic acid, tetrabydro 3-isoquinohinecarboxylic
acid and stereoisomers thereof (including, but not hmuted, to D and L tsomers).

(8847}  Additional non-natural amino acids that are usefil in the optimization of
polypeptides or polypeptide compositions of the present disclosure include but are not limited
to fluorinated amino acids wherein one or more carbon bound hydrogen atoms are replaced
bv fluorine. The number of fluorine atoms inchuded can range from 1 up to and includiog all
of the hydrogen atoms. Examples of such amino acids melude but are not limited to 3-
fluoroproling, 3,3~-difluoroproline, 4-tluoroproline, 4,4-difluoroproline, 3,4-difluroproling,
3,34 4-tetrafluoroproline, 4-fluorotryptophan, 5-Hurotryptophan, 6-flucrotryptophan, 7-
fluorotrvptophan, and stercoisomers thereof.

[8048]  Further non-natural amino acids that arc useful in the optimization of polyvpeptides
of the present disclosure include but are not limited to those that are disubstituted at the o-
carbon. These include amino acids in which the two substituents on the a-carbon are the
same, for example g-amino isobutyric acid, and 2-amino-2-ethyl butanoic acid, as well as
those where the substituents are different, for example a-methyiphenviglyeine and o-
methvlproline. Further the substituents on the g-carbon may be taken together to form a ring,
for example T-aminocyelopentanecarboxylic acid, 1- aminooyclobutanecarboxylic acid, 1-
aminocvelohexanccarboxvlic acid, 3-aminotetrabvdrofuran-3-carboxvlic acid, 3-
aminotetrahydropyran-3-carboxylic acid, 4-aminotetrahvdropyran-4-carboxylic acid, 3-
aminopyrrolidine-3-carboxyvlic acid, 3-aminopipenidine-3-carboxylie acid, 4-
aminopipendinnne-4-carboxylix acid, and stereoisomers thereof.

[884%]  Additional non-natural amimo acids that are useful in the optimization of
polvpeptides or polypeptide compositions of the present disclosure include but are not limited
to analogs of trvptophan in which the indole ring svstem is replaced by another 9 or 10
membered bicyclic ring svstem with 0, 1, 2, 3 or 4 heteroatoms independently selected from
N, O, or 5. Each ring system may be saturated, partially unsaturated, or fully unsaturated.
The ring system may be substituted by 0, 1, 2, 3, or 4 substituents at any substitutable atom.
Each substituent may be independently selected from H, F, CL, Br, CN, COUOR, CONRR’,
oxo, OR, NER’. Each R and R may be independently selected from H, C1-C20 alkvl, or C1-
C20 alky1-0-C1-20 alkyl.

(80584} o some embodiments, analogs of tryptophan {also referred to herein as
“tryptophan analogs™) may be uscful in the optimization of polypeptides or polypeptide

compositions ot the present disclosure. Tryptophan analogs may include, but are not hmited
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to, S-fluorotryptophan [(53-FYW ], 3-methyvi-O-tryptophan [{(5-MeQ)W|, T-methvitryptophan
[{(1-Me-W) or (1-Me)W], D-tryptophan (B-Trp), azatrypiophan (including, but not limited to
4d-azatryptophan, 7-azatryptophan and 5-azatryptophan,} S-chlorotryptophan, 4-
fluorotryptophan, 6-fluoroiryptophan, 7-fluorotryptophan, and stercoisomers thereof. Except
where indicated to the contrary, the ferm “azatrvptophan™ and ifs abbreviation, “azaTrp,” as
used herein, refor to 7-azatryptophan.

1668517 Modified amino acid residues usetul for the optimization of polypeptides and/or
polvpeptide compositions of the present disclosure nclude, but are not limited to those which
are chemically blocked (reversibly or wrreversibly); chemically modified on their N-terminal
aming group or their side chain groups; chemically modified 1n the amide backbone, as for
example, N-methylated, D (non-natural amino acids) and L (natural amino acids)
stereoisomers; or residues wherein the side chain functional groups are chemically modified
to another functional group. In some embodiments, modified amine acids mclude without
Iimitation, methionine sulfoxide; methionine sulfone; aspartic acid-(beta-methy! ester), a
modified amino acid of aspartic acid; N-cthylglveine, a modified amino acid of glveine;
alamine carboxamide; and/or a modified amino acid of alanine. Non-natural amino acids may
be purchased from Sigma-Aldrich (St Louis, MO), Bachem (Torrance, CA) or other
supplicrs. Nou-natural amine acids may further include any of those listed in Table 2 of US
patent publication US 2011/0172126, the contents of which are incorporated herein by
reference in their entirety.

{84521 The present disclosure contemplates vananis and denvatives of polypeptides
presented herein. These mclude substitutional, insertional, deletional, and covalent vanants
and dertvatives. As used hersin, the term “denivative” 1s used synonymously with the term
“vartant” and refers to a molecule that has been modified or changed in any way relative to a
reference molecule or starting molecule.

[8853]  Polyvpeptides of the present disclosure may include any of the following
components, features, or moietics, for which abbreviations used heremn include: “Ac” and
“NHZ” mdicate acetyl and amidated termin, respectively; “Nvi” stands for norvaline; “Phg™
stands for phenylglveine; “Thg” stands for tert-butylglyeine; “Chg” stands for
cyclohexylglyeine; “(N-Me)X” stands for the N-methvlated form of the amino acid indicated
by the letter or three letter amino acid code in place of variable “X” written ag N-methyl-X
fe.g. (N-Me)D> or (N-Me)Asp stand for the N-methylated form of aspartic acid or N-methyl-

aspartic acid]; “azaTrp” stands for azatrvptophan; “(4-F)Phe” stands for 4~
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fluorophenvialanine; “Tvi{OMe)” stands for O-methyl tyrosine, “Aib” stands for amino
tsobutyric acid; “thomo)F” or “(homo)Phe” stands for homophenvlalaning; “(2-OMe)Phg”
refers to 2-0O-methviphenviglycine; “(5-FYW” refers to S-fluorotryptophan; “13-X” refers to
the D-stereoisomer of the given amino acid “X” fe.g. (D-Chg) stands for D-
cyclohexylglyeine]: “(5-MeOYW™ refers to S-methyl-O-tryptophan; “homoC” refers to
homocysteine; “(1-Mea-W)~ or “(1-Mg)W” refers to T-methyltryptophan; “Nle” refers to
norleucine; “Tig” refors 1o a tetrahydroisoquinoline residue; “Asp(T)” refers to (8)-2-amino-
3-{1H-tetrazol-S-vhpropanoic acid; “(3-Cl-Phe)” refers to 3-chlorophenylalanine; “[{(N-Me-4-
FYPhel” or “(N-Me-4-F3Phe” refers to N-methyl-4-fluorophenyvialaning; “(m-Cl-homo)Phe”

33

refers to meta-chloro homophenylalanine; “(des-amino¥C” refers to 3-thiopropionic acid;
“alpha-methyi}” refers to alpba-methyl L-aspartic acid; “ZNal” refers to 2-naphthyvlalanine;
“(3-aminomethvl}Phe” refers to 3-ammomethyl-L-phenvalanmine; “Cle”™ refers to
cycloleucine; “Ac-Pyran” refers to 4-amino-tetrahydro-pyran-4-carboxylic acid; “(Lys-{18)”
refers to N-g-palmitoyl vsine; “(Lyvs-C12)” refers to N-g-lauryl lysine; “(Lys-C10Y” refers
to N-g-capryl bysine; “(Lys-C8})” refers to N-g-capryvlic lysine; “[xXvivi(y, z}{” refers to the
xyivl bridging moitety between two thiol containing amino acids where xmavbem, poroto
mdicate the use of meta-, para-~ or ortho- dibromoxylenes (respectively) to generate bridging
moieties and the numerical identifiers, y and 2z, place the amino acid position within the
polypeptide of the amine acids participating 1n the cyclization; “{eyclo{y, 23] refers to the
formation of a bond between two amino acid residucs where the numerical identifiers, y and
z, place the position of the residues participating m the bond; “{cyclo~-olefinyl{(y,z}]” refers to
the formation of a bond between two amino acid residues by olefin metathesis where the
numerical identificrs, y and z, place the position of the residues participating o the bond;
“fevelo-thioalkyi(v.z)}” refers to the formation of a thioether bond between two amino acid
residues where the numencal identifiers, v and z, place the position of the residues
participating in the bond; “jeyclo-triazolvl{v,z}{” refers to the formation of a triazole ring
between two amino acid residues where the numerical identifiers, y and z, place the position
of the residues participating in the bond. “B20” refers to N-g-(PEG2-y-glutamic acid-N-g-
octadecancdioic acid) ivsine {also known as (15,285)-1-amino-7,16,25,30-tetraoxo-~

9,12,18 2 1-tetraoxa-6,15 24 29-tetraazahexatetracontane- 1,28 46-tricarboxylic actd

I8
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[8854]  “B28” refers to N-g-{(PEG24-y-glutamic acid-N-o-hexadecanoyl}lysine.
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[B838]  “K147 refers to N-e-1-(4,4-dimethyl-2 6-dioxocyclohex-1-ylidene}-3-methyibutyl-
L-lvsine. All other symbols refer to the standard one-letter amino acid code.

18838]  Some 5 mhibitor polypeptides include from about 5 amino acids to about 10
amino acids, from about & amino acids to about 12 amino acids, from about 7 anuno acids to
about 14 amino acids, from about § amuno acids to about 16 amuno acids, from about 10
aming acids 1o aboot 18 aming acids, from about 12 aming acids o about 24 aming acids, or
from about 15 amino acids to about 30 amino acids. In some cases, C5 inhibitor polypeptides
mclude at least 10 amino acids. In some cases, C5 inhibitor polypeptides inchude at least 30
amino acids. €35 inhibitor polypeptides may include 14, 135 or 16 amino acids, {¢.g., 15 amino
acids).

188371 Somc C5 inhibitors of the present disclosure include a C-terminal lipid moiety.
Such hipid moieties may include fatty acvl groups {¢.g., saturated or unsaturated fatty acyl
groups). In some cases, the fatty acyvl group may be a palmitovl group.

[8638] {5 mhibitors having fatty acyl groups may include one or more molecular linkers
joming the fatty acids to the peptide. Such molecular linkers may include amino acid
residues. In some cases, L~y glutamic acid residues may be used as molecular hinkers. In
some cases, molecular inkers may inclade one or more polyvethylene glveol (PEG) linkers.
PEG linkers of the present disclosure may inciude from about 1 to about 5, from about 2 to
about 10, from about 4 to about 20, from about 6 to about 24, from about 8 to about 32, or at

least 32 PEG units.
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186591 (S inhibitors disclosed herein may have molecular weights of from about 200
g/mol to about 600 g/mol, from about 500 g/mol to about 2000 g/mol, from about 1000 g/mol
to about 5000 g/mol, from about 3000 g/mol to about 4000 g/mol, from about 2500 g/mol to
about 7500 g/mol, from about 5000 g/mol to about 10000 g/mol, or at least 10000 g/mol.
jB#868]  In some embodiments, S inhibitor polyvpeptides of the present disclosure include
zilucoplan. The core amino acid sequence of zilucoplan ({oyclo(1,6}]Ac-K-V-E-R-F-D-{N-
Me)D-Theg-Y-azalrp-E-Y-P-Che-K; SEQ 1D NO: 1) includes 15 amino acids (all L-amino
acids), mcluding 4 non-natural amino acids [N-methyl-aspartic acid or “(N-Me)D”, tert-
butyvlglycing or “Thg”, 7-azatryptophan or “azaTrp”, and cyclohexylglveine or “Chg™]; a
lactam bridge between K1 and D6 of the polypeptide sequence; and a C-terminal lysing
reside with a modified side chain, forming a N-s-{(PEG24-y-glutamic acid-N-g-
hexadecanoviysine residuce (also referred to herein as “B28”). The C-terminal lysine side
chain modification includes a polvethviencglveol (PEG) spacer (PEG24), with the PEG24
being attached to an L~y glutamic acid residue that is dentvatized with a palmitoyl group.
{8061} The fice acid form of zilucoplan has a molecular formula of CirzHo7sN2uOss, a
molecular weight of 3562 23 Dalions (Da), and an exact mass of 3559.97 amu {sece CAS
Number 1841136-73-9). The tetra sodium form of zilucoplian has a molecular formula of
Ci7aHa7sN24OssNas. The chemical structure of sodium salt form of zilucoplan is shown in

structure I

NaO,C O
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[8862]  The four sodium 1ons n the structure are shown associated with designated
carboxylates, but they may be associated with any of the acidic groups in the molecule. The
zitucoplan drug substance is typically provided as the sodium salt form and is lyophilized.
The free base form of zilucoplan or any pharmaceutically acceptable salt of zilucoplan are
encompassed by the term “zilucoplan”.

188631  In some embodiments, the 5 inhibitors of the present disclosure include variants
of zilucoplan. Herein, references to zilucoplan include active metabolites or variants thereof,
1.€., active metabolites or variants with €5 inhibiting activity. In some zilucoplan vanants, the
C-terminal lysine side chaim motsty may be altered. In some cases, the PEG24 spacer (having
24 PEG subunits) of the C-terominal lysing side chain moiety may include fewer or additional
PEG subunits. fn other cases, the palmitov! group of the C-terminal lysine side chain moicty
may be substituted with another saturated or unsaturated fatty acid. In further cases, the L-y
glutamic acid linker of the C-ternunal Ivsing side chain moiety (between PEG and acyl
groups) may be substituted with an alternative amino acid or non-amine acid linker.

[6864]  In some embodiments, C5 mhibitors may mclude active metabolites or vanants of
zilucoplan. Metabolites may include w-hydroxylation of the palmitoyl tail. Sach variants may
be syathesized or may be formed by hydroxylation of a zihicoplan precursor.

[8865] o some embodiments, ziducoplan variants may include modifications to the core
polypeptide sequence in zilucoplan that may be used in combination with one or more of the
cyclic or C-terminal lysine side chain moiety features of zilucoplan. Such vanants may have
at least 50%, at least 55%, at least 65%, at least 70%, at least 0%, at least 85%, at least 90%,
or at least 95% sequence identity o the core polypeptide sequence of (SEQ 1D NO: 1)
[8866]  In some cases, zilucoplan variants may be cyclized by forming lactam bridges
between amino acids other than those used in zilucoplan.

[8067]  In some embodiments, CS inhibitors of the present disclosure may include any of
those histed in Table 1 of United States Publication Number US 2017/0137468, the contents
of which are herein mcorporated by reference in their entirety.

18668) (5 inhibitors of the present disclosure may be developed or modified to achieve
specific binding characteristics. fnbibitor binding may be assessed by determining rates of
association and/or dissociation with a particular target. In some cases, compounds
demonstrate strong and rapid association with a target combined with a slow rate of

dissociation. {n some embodiments, C5 mhibitors of the present disclosure demonstrate
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strong and rapid association with 5. Such miubitors may further demonstrate slow rates of
dissociation with C5.

[8869] (5 protein-binding €5 inhibitors disclosed herein, may bind to U5 complement
protein with an equilibrium dissociation constant (Kp) of from about 0.001 nM to about 0.01
nM, from about 0.005 nM to about 0.05 nM, from about 0.01 nM to about 8.1 nM, from
about 0.05 nM to about .5 nM, from about 0.1 nM to about 1.0 oM, from about 0.5 nM to
about 3.0 nM, from about 2 nM to about 10 nM, from about 8 nM to about 20 nM, from
about 13 oM to about 45 nM, from about 30 oM to about 60 nM, from about 40 nM to about
80 nM, from about 50 nM to about 100 nM, from about 75 nM to about 150 oM, from about
100 nM to about 500 nM, from about 200 oM to about 800 nM, from about 400 nM to about
1,000 nM or at feast 1,000 nM.

[8878]  In some embodiments, TS inhibitors of the present disclosure block the formation
or gencration of C3a from C5. In some case, formation or generation of C3a is blocked
following activation of the alternative pathway of complement activation. In some cases, C5
mhibitors of the present disclosure block the formation of the membrane attack complex
{MAC}. Such MAC formation inhibition may be due to €5 inhibitor binding to C5b subunits,
€5 mhibitor binding to 5b subunits may prevent 6 binding, resulting in blockage of MAC
formation. In some cmbodiments, this MAC formation inhubition occurs after activation of
the classical, alternative, or lectin pathways.

18878 (5 inhibitors of the present disclosure may be synthesized using chemical
processes. In some cases, such synthesis eliminates risks associated with the manofacture of
bioclogical products in mammalian cell lines. In some cases, chemical synthesis may be
simpler and more cost-effective than biological produoction processes.

(8672} o some embodiments, 5 inhibitor (¢ g., zilucoplan and/or an active metabolite or
variant thercof) compositions may be pharmaceutical compositions that include at least one
pharmaceutically acceptable excipient. In some embodiments, the pharmaceutically
acceptable exeipient may include at least one of a salt and a buffering agent. The salt may be
sodium chionde. The buffering agent may be sodium phosphate. Sodiom chloride may be
present at a concentration of from about 0.1 mM to about 1000 mM. In some cases, sodium
chloride may be present at a concentration of from about 23 mM 1o about 100 mM. Sodium
phosphate may be present at a concentration of from about 0.1 mM to about 1000 oM. In
some cases, sodium phosphate is present at a concentration of from about 10 mM to about

100 mM.
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[8873]  In some embodiments, C5 inhibitor (¢.g., zilucoplan and/or an active metabolite or
variant thereof) compostitions may inchude from about 8.01 mg/mL to about 4000 mg/mLE ofa
S inhubitor. In some cases, £5 inhibitors are present at a concentration of from about §
mg/ml. to about 400 mg/ml.

j#874]  Polypeptide-based C3 inhibitors (¢.g., zilucoplan and/or active metabolites or
variants thereof) may be used to treat indications benefiting from rapid and/or erhanced
mhibitor tissue distribution. The tissue may include muscle and/or newromuscular junction
(NMI). Polypeptide inhibitors {e.g., zilucoplan} may provide superior penetration into muscle
and/or NMJ compared to antibodies based on smaller size and/or favorable charge profile.
Such penctration may lead to faster relief from overactive complement. Further, polypeptide
mhibitor {¢.g., zilucoplan) penctration may stabilize and/or improve NMJ membrane
potential by preventing MAC pore formation. Accordingly, safety factor at the NMI may be
munproved. The term “safety factor” refers to excess transmitter ievels released after nerve
mmpulse that ensure neuromuscular transmission effectivencss under phvsiological stress. The
excess s the amount bevond that required to trigger muscle fiber action potential and

contributes to membrane potential restoration.
Isotopic variations

188781 Compounds of the present disclosure may mchide one or more atoms that are
1sotopes. As used herein, the term “isctope” refers to a chemical element that has one or more
additional neutrons. In some embodiments, compounds of the present disclosure may be
deuterated. As used heremn, the term “deuterated” refers to a substance that has had one or
more hydrogen atoms replaced by deuterium isotopes. Deuterivm isotopes are isotopes of
bvdrogen. The nucleus of hydrogen contains one proton while deuterium nucler contain both
a proton and a neutron. Compounds and compositions of the present disclosure may be
deuterated in order to change a physical property, such as stability, or to allow for use in

diagnostic and experimental applications.
H. Methods

[8876]  In some embodiments, the present disclosure provides methods related to using
and evaluating compounds and compositions for therapeutic freatment of neurological
disorders, such as MG. Some methods mclude modulating complement activity using

compounds and/or compositions described herein.
Therapeutic indications
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{88777  In some embodiments, the present disclosure provides methods of treating
therapeutic indications using compounds and compositions described herein. A “therapeutic
indication,” as used herein, refers to any disease, disorder, condition, or symptom that may be
alleviated, cured, mmproved, reversed, stabilized, or otherwise addressed through one or more
forms of therapeutic intervention {¢.g., therapeutic agent administration or specific treatment
method).

[6878]  Therapeutic indications may nclude complement-related indications. As used
herein, the term “complement-related indication” refers to any disease, disorder, condition, or
symptom related to the complement system, e.g., cleavage or processing of a complement
component, such as 3. In some embodiments, methods of the present disclosure include
treating complement-related indications with compounds and compositions presented berein.
[8879]  In some embodiments, methods of the disclosure include treating complement-
related indications by mhibiting complement activity in a subject using compounds and
compositions presented hercin. In some cases, the percentage of complement activity
inhibited in a subject may be at least 10%, at least 209, at least 30%, at least 40%, at least
50%. at least 60%, at teast 709, at least 80%, at least, 8596, at feast 90%, at least 95%, at
least 96%. at least 97%, at least YR9%, at least 99%, at least 99.53%, or at least 99.9%. In some
cases, this level of inhibition and/or maximum inhibition of complement activity may be
achieved by from about 1 hour after an adounistration to about 3 hours afier an
admmistration, from about 2 hoors after an adminstration to about 4 hours after an
administration, from about 3 hours after an administration to about 10 hours after an
administration, from about 5 hours after an administration to about 20 hour after an
adminigiration, or from about 12 howurs after an adnunistration o about 24 hours after an
administration. Inhibition of complement activity may continue throughout a period of at
least 1 day, of at least 2 days, of at least 3 davs, of at least 4 days, of at least 5 days, of at least
6 days, of at least 7 davs, of at least 2 weeks, of at least 3 weeks, or at least 4 weeks. In some
cases, this level of inhibition may be achieved through daily administration. Such daily
administration may include adounistration for at least 2 days, for at least 3 days, for at least 4
davs, for at least 5 days, for at least 6 days, for at least 7 days, for at least 2 weeks, for at least
3 weeks, for at least 4 weeks, for at least 2 months, for at least 4 months, for at least 6
months, for at least 1 year, or for at least 5 years. {n some cases, subjects may be
administered compounds or compositions of the present disclosure for the life of such

subjects.
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186881  In some embodiments, the present disclosure provides methods of treating
complement-related indications by mhibiting C3 activity in a subject. “C5-dependent
complement activity” or “C3S activity,” as used herein refers to activation of the complement
cascade through cleavage of C3, the asscmbly of downstream cleavage products of C5, or any
other process or event attendant to, or resulting from, the cleavage of C3. In some cases, the
percentage of C5 activity inhibited 1n a subject may be at least 109%, at least 20%, at least
30%, at lcast 40%, at least 30%., at lcast 60%, at least 70%, at fcast 80%, at least, 85%, at
Icast 90%, at least 95%, at least 969, at least 97%, at least 98%, at lecast 99%, at least 99.5%,
or at least 99.9%.

(8688} 5 mhibitors may be used to treat one or more complement-related indications,
wherein foew or no adverse effects result from treatment. In some cases, no adverse
cardiovascular, respiratory, and/or central nervous system (CNS) effects occur. In some
cases, no changes in heart rate and/or arterial blood pressure occur. In some cases, no changes
1o respiratory rate, tidal volume, and/or minute volume occur.

[6882] By “lower” or “reduce” in the context of a discase marker or symptom 18 meant a
significant decrease in such level, often statistically significant. The decrease can be, for
example, at least 10%, at least 20%, at least 30%, at least 40% or more, and is preferably
down to a level accepted as within the range of normal for an individual without such
disorder.

88831 By “mcrease” or “raise” n the context of a disease marker or symptom 1s meant a
significant rise in such level, often statistically significant. The increase can be, for example,
at least 10%, at least 20%, at least 30%, at least 40% or more, and may be up to a level
accepted as within the range of normal for an mdividual without such disorder.

(8684} A treatment or proventive effect s evident when there is a sigmificant
improvement, often statistically significant, in one or more parameters of disease status, or by
a failure to worsen or to develop svmptoms where they would otherwise be anticipated. As
an example, a favorable change of at least 10% in a measurable parameter of disease, and at
least 20%, 30%, 40%, 50% or more can be indicative of effective treatment. Efficacy fora
given compound or composition can also be judged using an experimental animal model for
the given disease as known in the art. When using an experimental animal model, efficacy of
treatment is evidenced when a statistically significant modulation in a marker or symptom is

observed.
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6688 Compounds of the present disclosure and additional therapeutic agents can be
administered in combination. Such combinations may be in the same composition, or the
additional therapeutic agents can be admmistered as part of a separate composition or by
another method described herein.

j#886]  In some embodiments, the present disclosure provides methods of inhibiting C3
activity i a tissue by contacting the tissug with a tissug-penetrating {5 inhibitor. As used
herein, the term “tssuc-penetrating” refers to a property characterized by tissue permeability.
Agents with enhanced tissue-penctration may demonstrate betier distribution in tissues when
compared to agents with less or no tissue-penctration. Tissue penctration may be assessed by
ability to cross basement membranes. As used herein, the term “basement membrane” refers
to an extracellular matrix {ECM) protein laver separating endothelial celis from underlying
tissues. Tissue penefration assessments may be done i vivo or in vifro and may include the
use of basement membrane models. Such models may include measunng compound diffusion
across artificial basement membranes. Such models may include the use of upper and lower
reservoirs separated by an artificial basement membrane. Artificial basement membranes may
mehide any of the ECM gel membranes described in Arends, F. et al. 2016, IntechOpen,
DOL 16.5772/62519, the contenis of which are herein incorporated by reference in their
entirety. ECM gel membranes may be prepared to include matrix components mimicking
those found 1n the basal lamina of neuromuscular junctions. In some models, compounds
being tested are miroduced to upper reservoirs and compound diffusion is detected in lower
TESCIVOITS.

[8887]  Tissue penetration assessment may imclude visual assessments ¢.g., through use of
fluorescent labels to visualize analyte movement across basement membranes. Some
assessments may include biochemical analysis of samples obtained from the penetrated side
of a basement membrane.

[B088]  In some embodiments, compound permeability may be determuned using
guantifative whole body analysis (QWBA). QWBA 1s a form of analysis that uses
radiography to assess distribution of radiolabeled analytes. In some embodiments,
radiolabeled compounds are administered to subjects and tissue distribution of the
compounds 1s analvzed over time.

(8689} Tissue-penctrating £5 inhubitors may be polypeptides. Tissue-pencteating C5
imhibitors may include zitucoplan. Contacting tissues with the tissuc-penctrating C5 inhibitors

may include administering tissue-penectrating €5 mhibitors to tissues as part of a formulation.

26



WO 2020/086506 PCT/US2019/057316

Such formulations may be administered bv subcutaneous injection. Tissue-penctrating C5
inthibitors may be able to penetrate basement membranes. Basement membrane permeability
of polypeptide tissuc-penctrating C5 inhibiiors may be greater than basement membrane
permeability of larger proteins, such as antibodics. Such advantages may be due to
resinciively large size of proteins and antibodies. Zilucoplan basement membrane
permeability may be from about 3-fold to about 5-fold greaier than basement membrane
permeability of cculizumab, offering advantages over eculizumab for inhibiting C3 activity in
tissues and treating related complement-related indications. In some embodiments, zilucopian
permeability enhances distribution 1n one or more of lung, heart, muscle, small intestine,
large intestine, spleen, fiver, bone, stomach, lvmph node, fat, brain, pancreas, testes, and
thymus, in comparison to eculizumab.

j8898]  Polvpeptide-based C3 inhubitors {¢.g., zilucoplan and/or active metabolites or
variants thereof) may be used to treat complement-related indications {¢.g., myasthenia
gravis) bencfiting from rapid and/or enhanced inhibitor tissue distribution. The tissue may
mclude muscle and/or neuromuscular junction {(NMI). Polypeptide inlubitors {e.g.,
zilucoplan} may provide superior penstration mto muscle and/or NMJ compared to antibodies
based on smaller size and/or favorable charge profile. Such penctration may {ead to faster
rehief from overactive complement. Further, polypeptide inhibitor {¢.g., zilucoplan})
penetration may stabilize and/or improve NMI membrane potential by preventing MAC pore
formation. Accordingly, safety factor at the NMJ may be improved. The term “safety factor”
refers to excess transmitter levels released after nerve impulse that ensure neuromuscular
transnussion effectiveness under physiological stress. The excess is the amount bevond that
required to trigger muscle fiber action potential and contributes to membrane potential
restoration.

{6098 o some embodiments, the present disclosure provides methods of treating
coraplement-related indications in subjects by administering zilucoplan in combination with
other therapeutic agents. Cyclosponne A 1s a known immunosuppressive agent, inhibitor of
organic anion transporting polypeptide (OATP) 1B1 and OATPIB3, and is a potential
comedication in PNH and other complement-related indications. In some cmbodiments,
cvelosporing A and zilucoplan may be administered in combination to subjects with
complement-related indications {¢.g., myasthenia gravis). Cyclosporine A and zilucoplan
may be administered in overlapping dosage regimens. Other immunosuppressive agents that

may be administered in combination with or in overlapping dosage regiments with zilucoplan
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may include, but are not imited to, azathioprine, cvclogporine, mycophenolate mofeti,
methotrexate, tacrolimus, cyclophosphamide, and rituximab.

(8692} o some embodiments, the present disclosure provides methods of treating
corplement-related indications in subjects by adounistering zilucopian in combination with
neonatal Fe receptor {FeRN) mhibifor treatments. FcRN mnhibifor treatments may be used to
treat autoimmune discases that include avtoantibody-mediated tissue destruction. FeRN
mhibitor treatments may include intravenous invmunoglobubin (IVIG) treatmuent, which
reduces the halt-lite of IgG antibodies by overwhelming the Fe recycling mechanism with
large doses of immunoglobulin, Some FcRN inhibitor treatments may include administration
of BX-2504 or funtionally equivalent variants thereof, e.g., BX-2507, which includes
maodifications to reduce aggregation and improve manutacturability {described in Nixon, AE.
et al. 2015, Front hmmunol. 6:176}. DX-2504 is an inhibitor of FeRN recyeling. By nhibiting
FeRN, DX-2504 inhubits Fe-mediated recyching, thereby reducing the haiftlife of IgG
antibodies. Advunistration of X-23504 may also be used in models of IVIG treatment. In
some embodiments, zilucoplan may be administered to treat complement-related mdications
{c.g., myasthenia gravis) in overlapping dosage regimens with FCRN inhibitor treatments.
The FeRN inhibitor treatments may include BX-2504 (or DX-2507) administration and/or
IVIG treatment.

Neurological indications

[88%3]  In some embodiments, compounds and compositions disclosed herein may be used
to treat complement-related indications that are neurclogical indications. A “nearclogical
indication,” as used herein, refors to any disease, disorder, condition, or symptom related to
the nervous system. In some embodiments, complement-related neurological indications

melude myasthema gravis.
Autoimmune indications

18694}  In some embodiments, compounds and compositions disclosed herein may be used
to treat complement-related indications that are autoimumune indications. As used herein, the
term “autoinunune indication” refers to any disease, disorder, condition, or symptom related
to self-destructive immune activity. The ability of the immune system to distinguish between
self and non-self cells 1s a critical feature of this system. Pathology arises when the immnune
system is unable to make this distinction. The immune system may be divided into innate and

adaptive systems, referring to nonspecific immediate defense mechanisms and more complex
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antigen-specific systems, respectively. The complement systern is part of the mnate immune
system, recognizing and elimmnating pathogens. Additionally, complement proteins may
modulate adaptive immunity, connecting innate and adaptive responses. Autoimmune discase
may involve certain tissues or organs of the body.

[B#885]  In the case of the complement system, vertebrate cells express mhibitory proteing
that protect them from the effects of the complement cascade and this ensures that the
complerent system is directed against foreign pathogens. Many complement-related
mdications are associated with abnormal destruction of self-cells by the complement cascade.
[8896]  In some embodiments, complement-related avtoimmune mndications mehude

myasthenia gravis.
Myasthenia gravis

168477 In some embodiments, compounds and compositions disclosed herein may be used
to treat complement-related indications that include myasthenia gravis. Myasthenia gravis
(M3} 15 a rare complement-mediated autoimmune disease characterized by the production of
autoantibodies targeting proteins that are critical for the normal transmission of chemical or
neurotransmitter signals from nerves to muscles, e.g., acetvlcholine receptor (AChR})
proteins. The presence of AChR autoantibodies in patient samples can be used as an indicator

% of

of disease. As used herein, the term “MG™ embraces any form of MG, While about 15
paticnts have symptoms that are confined to ocular muscles, the majority of patients
experience generalized myasthenia gravis. As used herein, the term “generalized myasthenia
gravis” or “gMG” refers to MG that affects muldtiple muscle groups throughout the body.
Although the progunosis of MG is generally benign, 10% to 15% of patients have refractory
MG. As used herein, the term “refractory MG™ or “tMG” refers to MG where diseasc control
either cannot be achieved with current therapies, or results in severe side effects of
mmmunosuppressive therapy. This severe form of MG affects approximately 9,000 individuals
i the United States.

[6898]  Patients with MG present with muscle weakness that characteristically becomes
more severe with repeated use and recovers with rest. Muscle weakness can be localized to
specific muscles, such as those responsible for ove movements, but often progresses to more
diffusc muscle weakness. MG may even become life-threatening when muscle weakness
mvolves the diaphragm and the other chest wall muscles responsible for breathing. This is the

most feared complication of MG, known as myasthenic crisis or MG cnisis, and requires
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hospitalization, mtubation, and mechanical ventilation. Approximately 15% to 20% of
patients with gMG experience a myasthenic crisis within two vears of diagnosis.

(8699}  The most common target of autoantibodies in MG i3 the acetylcholine receptor, or
ACHR, located at the neuromuscular junction, the point at which a motor neuron transmits
signals to a skeletal muscle tiber. Current therapies for gMG focus on either angmenting the
ACHR signal or nonspecifically suppressing the mutoimmune response. First-line therapy for
symptomatic gMG is treatment with acctylcholinesterase inhibitors such as pyridostignine,
which is the only approved therapy for M. Although sometimes adequate for control of
mild ocular symptoms, pyridostignmine monotherapy is usually insufficient for the treatment
of generalized weakness, and dosing of this therapy may be limited by cholinergic side
cffocts. Therefore, in patients who remain symptomatic despite pyridostignune therapy,
corticosteroids with or without systemic immunosuppressives are indicated (Sanders DB, et
al. 2016, Neurology. 87{4):419-25). Immunocsuppressives used in gMG imchude azathioprine,
cyclosporine, mycophenolate mofetil, methotrexate, tacrolimus, evelophosphamide, and
rituximab. To date, efficacy data for these agents are sparse and no steroidal or
pnmunosuppressive therapy has been approved for the treatment of gMG. Moreover, all of
these agents are associated with well-documented long-term toxicities. Surgical removal of
the thvmus may be recommended in patients with nonthymomatous gMG and moderate to
severe symptoms in an effort to reduce the production of AChR autoantibodies (Wolfe G, et
al. 2016, N Engl § Med. 375¢6}:511-22}. Intravenous (IV) immunoglobulin and plasma
exchange (PLEX) are usually restricted to short-term vse in patients with myasthenic crisis or
Life-threatening signs such as respiratory insufficiency or dvsphagia (Sanders et al., 2016},
[8164]  There s substantial evidence that supports the role of terminal complement
cascade in the pathogenesis of AChR autoantibody-positive gMG. Results from animal
maodels of experimental avtoimmune MG bave demonstrated that avtoantibody immune
complex formation at the neuromuscular junction triggers activation of the classical
complement pathway, resulting in local activation of C3 and deposition of the membrane
attack complex (MAC) at the neuromuscular junction, resulting in loss of signal transduction
and cventual muscle weakness (Kusner LL, etal, 2012, Aon N 'Y Acad Sci. 1274(1:127-32).
{8188}  In addition, inhibition of C5 has been validated as a target for the treatment of
refractory gMG based on clinical studies with the C5-blocking antibody. eculizamab.
Eculizimab is approved for use in MG and 2 other complement-driven rare diseases,

paroxysmal nocturnal hemoglobinuria (PNH) and atypical hemolytic uremic syndrome
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{aHUS}. In a Phase 2, randomized, double-blind, placebo-controlied trial, eculizumab was
tested in 14 AChR autoantibody-posttive patignts with refractory gMG, who had a
quantitative myasthena gravis (QMG) score > 12 and previcusly failed treatment with at
least 2 immunosuppressant therapies (I5Ts) (Howard, JF. 2013, Myasthenia Gravis
Foundation of Amernica. Chimcal Gverview of MG, the content of which 1s herein
mncorporated by reference in its entirety). Patients were randomized in a 1:1 ratio to receive
cither eculizumab or placebo. Patients on eculizumab received 600 mg per week for 4 weeks,
followed by 900 mg every other week by IV mfusion, for a fotal of 16 weeks of treatment.
After a S-week washout peniod, patients were crossed over to the opposite arm of the study.
Patients who received placebo for the first 16 weeks of the study were treated with
eculizumab and vice versa. The primary endpoints were safety and efficacy, as measured by
the percentage of patients who achieved a > 3-pomnt reduction in QMG score. The mmpact of
(5 inhibition by eculizumab in QMG score occurred rapidly (within 1 week of imitiating
treatment) and favored cculizumab compared with placebo across all study visiis (p =
0.0144. Following the initial 16-week treatment period, 6 out of 7 patients on eculizumab
achieved a > 3-point improvement m QMG score, compared with 4 out of 7 patients i the
placebo amm. Of those patients who responded to eculizamab, 4 achieved an &-point reduction
in QMG score compared with only 1 in the placebo amm.

[#183]  The QMG 13 a standardized and validated quantitative strength scoring svstem that
was developed specifically for MG and has been used previously in clinical trials. The
scoring system assesses 13 items relating to ocular, bulbar, and limb fonction (Bamet, C. et
ab. 2015, J Newromuscul Dis. 2:301-11). Each tfem is scored from §-3. Maximum total score
is 39. Higher scores are representative of more severe impatrment. Recent data suggest that
improvements in the QMG score of 2 to 3 points may be considered climically meaningful,
depending upon disease severity [Barohn RI ¢t al. 1998, Ann N 'Y Acad Sci. 841:769-772;
Katzberg HD et al. 2014, Muscle Nerve. 49(53:661-665].

{8183} A Phase 3 tnial (NCT01997229} was also completed that enrolied 125 AChR
autoantibody-positive paticnts with a Myasthenia Gravis-Activities of Daily Living (MG-
ADL) score 2 6, who had previousty failed 2 18Ts or had failed 1 18T and required chronic
plasma exchange or IV immunoglobulin therapy. The MG-ADL is a brief 8-item survey
designed to evaluate MG symptom sevenity. Each item is scored from -3, Maximum total
score 18 24. Higher scores are associated with more severe symptoms of MG, The MG-ADL

has been shown to correlate with other validated MG outcome measures (¢.g., MU-QOL151),
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and a 2-point improvement in MG-ADL score is considered chinically meamingful [Wolfe Gi
et al. 1999 Neurology. 52(7):1487-9; Muppidi S et al. 2011, Muscle Nerve. 44¢5).727-311
The MG-QOL15r i3 a 15-1tent survey that was designed to assess quality of Life in patients
with MG based on patient reporting. Each item 1s scored from 0-2. Maximum total score is
30. Higher scores indicate more severe impact of the disease on aspects of the patient’s hife
iBurng, TM et al. 2010, Muscle Nerve. 41(2):219-26; Bums TM et al. 2016, Muscle Nerve.
54(5):1015-22].

[8184]  Patients were randomized 1.1 {o recerve either placebo or eculizumab for a 26-
week treatment period, followed by an extension study. Patients receiving eculizumab were
treated with 900 mg per week for 4 weeks followed by 1200 mg every other week by 1V
mfusion. Eculizumab treatment was not associated with a statistically significant benefit
relative to placebo in the primary endpoint of change from baseline in MG-ADL (p = 0.0698)
i this study. However, statistically significant results were observed in 18 of 22 prespecified
analyses, including the sccondary endpout of change from bascline in QMG score (p=
0.0129}. Taken together, the results of these 2 clinical trials establish that inhibition of the
terninal complement cascade by blocking cleavage of C3 is a clinically vahidated target for
the treatment of gMG. Despite missing the primary endpoints in the Phase 3 trial, eculizumab
was approved as a treatmoent for adult MG patients with AChR autoantibodies 1n the US, EU
and Japan in 2017 based on the totality of data.

18188} Binding of anti-AChR atoantibodies to the muscle endplate results in activation
of the classical complement cascade and deposition of MAC on the post-synaptic muscle
fiber leadmg to local damage to the muscle membrane, and reduced responsiveness of the
muscle to stimulation by the neuron. Inhibition of terminal complement activity may be used
to block complement-mediated damage resulting from MG {e.g., gMG and/or fMG). In some
cmbodiments, C5 inhibitors disclosed hercin may be used to treat MG. Such inhibitors may
mnclude zitucoplan. Inhibition of C5 cleavage may prevent downstream assembly and activity
of the MAC, ¢.g., in post-junctional membranes of patient nesromuscular junctions, and
reduce or prevent neurcomuscular issues associated with MG (e.g., gMG and/or tMG). Unlike
cculizumab, zilucoplan binds to the C5b portion of C35 and inhibiis cleavage to C5a and C3b
subunits. Zilucoplan also binds free CSb and prevents binding to €6 and subsequent MAC
asscmbly. Accordingly, zilucoplan inhibits MAC assembly through two different
mechanisms {see Fig. 1}. Further, zilucoplan binds specifically to C5 and exhibits a strong

and rapid association with C5, coupled with a slow dissociation rate.
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Screening

[8186]  Subjects treated with zilucoplan may be screened prior to zducoplan
admstration. As used herein, the term “screen” refers to a review or evaluation carried out
for the purpose of sclection or filtration. Subjects may be screened to select individuals in
need of treatment. Inn some embodiments, subjects are screenad to select individuals most
likely to respond favorably to treatment. {n some embodiments, screening is carried out to
exclude mndividuals with greater risks associated with treatment. Screening may include
assessment of QMG score. As described previousty, the QMG 1s a standardized and validated
quantitative strength scoring system that was developed specifically for M{s and has been
used previously in clinical trials. Higher scores are representative of more severe impairment.
Recent data saggest that improvements in the QMG score of 2 to 3 points may be considered
clinically meaningful, depending upon discase severity [Barohn Ri et al. 1998 Amn NY
Acad Sci. 841:769-772; Katzberg HD et al. 2014, Muscle Nerve. 49(5):661-665, the contents
of which are herein mmcorporated by reference m their entirety]. In some embodiments,
subjects are screened to select subjects with QMG scores = 12. In some embodiments,
selected subjects have QMG scores with > 4 QMG test items achieving a score of > 2.

[8187]  Subjects receiving MG therapics prior to or during screening may be maintained
on such therapies during the screening process or may be required to withhold one or more
treatments before or during the screening process. In some embodiments, a period of time
between prior MG therapy and a screening assessment is required. The period of tine may be
required to obtain reliable results from a parficular screening assessment. fn some
embodiments, subjects assessed for QMG score may be pulled from MG therapy for at least
10 hours prior to QMG score assessment. Subjects assessed for QMG score may be pulied
from acetyicholincsterase mhibttor therapy (e.g., pyridostigmine treatment) for at least 10
hours prior to QMG score assessment.

[8188]  Screening may inchide selecting subjects based on age. In some embodiments,
screening may be carried out to select subjects with ages between 18 and 85 vears old.
1316%1  Screeming may include selecting subjects previousky diagnosed with gMG. The
gMG diagnosis may be made according to Myasthenia Gravis Foundation of America
{MGFA) criteria; Class H-1Va (see Howard, 1 F., 2009 Myasthenia Gravis A Manual for the
Health Carc Provider, Mvasthenia Gravis Foundation of America, Inc ).

[31168]  Screcning may include assessment of biomarker levels. In some embodiments,

biomarkers include acetyvlcholinesterase receptor (AChR) autoantibody levels. AChR
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autoantibodies may lead to disease by binding ACKR and stimulating complement activation.
Accordingly, AChR astoantibody levels may be a good ndicator of complement-mediated
disease. In some embodiments, biomarkers include antoantibodies to muscle-specific tyrosine
kinase (MuSK). Subjocts with anti-MuSK antibodies are part of a distinet MG subset
associated with less predictable treatment outcomes (Lavrnic, D, et al. 2005. J Neurol
Neurosurg Psychiatry. 76:1099-102). Screening may include excluding subjects with anti-
MuSK antibodies from treatment and/or evaluations.

[8318]  Screeming may include review of subject prior and current treatments. In some
embodiments, subjects are screened based on recent changes in treatments. In some
embodiments, subjects are screenad to confirm no change in corticosteroid dose or
immumnosuppressive therapy prior to screening. The screcning mayv exclude subjects from
treatment where subject corticosteroid treatment dose or immunosuppressive therapy regimen
changes within the 30 days prior 1o s¢reening.

1613121 Subjects may be screened for pregnancy status. In some embodiments, pregnant
subjects may be excluded from treatment. Pregnancy status screenmg may be carried out by
serum pregnancy test. In some embodiments, pregnancy screeming may include urine
pregnancy testing.

[8183]  In some embodiments, screening may be carried out to identity subjects with a
stage of MG that occurs prior to reaching a critical or crisis stage. Such screening may be
carmed out to identify subjects prior to developing MG or early in the disease process that

may benefit from proactive or preventative treatment.
Zilucoplan treatment

[81i4]  Zilucoplan inhibits C3a formation in a dose~dependent manner upon activation of
the classical pathway and inhibits C5b formation (as measured by C5b-9 or MAC deposition
on a complement activating surface} apon activation of the classical and alternative
complement pathways. {Untted States Patent Number 9,937 222).

[83118]  In some embodiments, methods of the present disclosure inchide methods of
treating MG by zilucoplan administration to a subject. The MG treatment may include gMG.
Zitucoplan admimistration may be subcutancous {(SC) admmistration. Zilucoplan may be
administered at a dose of from about 0.01 mg/kg (mg zilucoplan/kg subject body weight) to
about 1.0 mg/kg, from about 0.02 mg/kg to about 2.0 mg/kg, from about 0.05 mg/kg to about
3.0 mg/kg, from about 0.10 mg/ke to about 4.0 mg/kg, from about 0.15 mg/kg to about 4.5

mg/ke, from about 0.20 mg/kg to about 5.0 mg/kg, from about 0.30 mg/kg to about 7.5
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mg/kg, from about 0.40 mg/kg to about 10 mg/kg, from about 0.50 mg/kg to about 12.5
mg/kg, from about 0.1 mg/kg to about 8.6 mg/kg, from about 1.0 mg/kg to about 15 mg/kg,
from about 2.0 mg/kg to about 20 mg/kg, from about 5.0 mg/kg to about 25 mg/ke, from
about 10 mg/kg to about 45 mg/kg, from about 20 mg/kg to about 55 mg/kg, from about 30
mg/kg to about 63 mg/kg, from about 40 mg/kg to about 75 mg/kg, from about 30 mg/kg to
about 150 mg/kg, from about 100 mg/ky to about 250 me/kg, from about 200 mg/kg to about
350 mg/ke, from about 300 mg/kg to about 450 mg/kg, from about 400 mg/kg to about 550
mg/kg, or from about 300 mg'kg to about 1000 mg/ke.

(816}  In some embodiments, zilucoplan may be administered at a dose of from about
0.10 mg/ke to about .42 mg/kg.

[8117]  Methods of the present disclosure may include admmnistering zilucoplan at a daily
dose of from about 0.1 mg/kg to about 0.3 mg/kg. In some embodiments, zitucoplan 1s
administered at a daily dose of 0.3 mg/ke. Subject QMG score and/or MG-ADL score may be
reduced as a result of administration. QMG score may be reduced by > 3 points by 8 weeks
of treatment. MG-ADL score may be reduced by > 2 points by 8 weeks of treatment. Risk of
need for rescue therapy (IVIG or plasma exchange) may be reduced.

[81i8] Zilucoplan admimsiration may be by scif-administration. Zilucoplan
administration may include the use of prefilled svringes. Sclf-adnuinistration may nclude the
use of self~administration devices. Self-administration devices may include or be
incorporated with prefilled svringes.

[#31%]  Zilucoplan may be provided in solution. Zilucoplan solutions may include agueous
solutions. Zilucoplan solutions may include phosphate-buffered saline (PBS). Zilucoplan
solutions may be preservative-free. Zilucoplan may be present i solutions at a concentration
of from about 0.01 mg/mb to about 1 mg/mb. from about 0.05 mg/ml to about 2 mg/ml,
from about 1 mg/ml. to about 5 mg/l., from about 2 mg/ml to about 10 mg/mi., from about
4 mg/ml to about 16 mg/mL, from about 5 mg/ml to about 20 mg/mL, from about 8 mg/mL
to about 24 mg/mlL, from about 10 mg/mL to about 30 mg/mlL, from about 12 mg/mL to
about 32 mg/mi., from about 14 mg/mb to about 34 mg/mi. from about 16 mg/mL to about
36 mg/ml., from about 18 mg/mL to about 38 mg/ml., from about 20 mg/mL to about 40
mg/mL, from about 22 mg/mL to about 42 mg/ml., from about 24 mg/mL to about 44
mg/mL, from about 26 mg/mL to about 46 mg/mL., from about 28 mg/mL to about 48
mg/mb, from about 30 mg/mL to about 50 mg/mb. trom about 35 mg/ml to about 535

mg/ml, from about 40 mg/mL to about 60 mg/mL, from about 45 mg/ml. to about 73
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mg/ml, from about 50 mg/mL to about 100 mg/mL, from about 60 mg/mL to about 200
mg/mb, from about 70 mg/mL to about 300 mg/mL, from about 80 mg/mL to about 400
mg/mb., from about 90 mg/mL to about 500 mg/mL. or from about 100 mg/mL to about 1000
mg/ml..

j#128]  In some embodiments, self-administration devices mnclude zitucoplan solutions.
Seif-administration devices may include zilucoplan sclution volimes of from about 0.010 mL
to about 0.500 mL. from about 0.050 mL to about 0.600 mL., from gbout 0.100 mL to about
0.700 mL, from about 0.150 mL to about . 810 ml., from about 0.200 mL fo about 0.900 mL,
from about 0.250 mL to about 1.00 mL, from about 0.300 mL to about 3.00 mL, from about
0.330 mL to about 3.50 mL, from about 0.400 mL to about 4.00 mL, from about 0.450 mL to
about 4.50 mL, from about 0.500 mL to about 5.00 mL, from about 0.550 mL to about 16.0
mL, from about 0.600 mL to about 25.0 mL, from about 0.6530 mL to about 30.0 mL, from
about 0.700 mL to about 60.0 mL, from about 0.750 mL to about 75.0 mL, from about 0.800
mL to about 80.0 mL., fron: about 0.850 mL to about 835.0 mL, from about 0.900 mL to about
80.0 mL, from about 8,950 mL to about 95.0 mL, from about 1.00 mL 1o about 100 mL, from
about 2.00 mL to about 200 mL, from about 5.00 mL to about 3060 mL, from about 10.0 mL
to about 750 mL, from about 25.0 mL to about 800 mL, from about 50.0 mL to about 900
ml., or from about 100 ml to about 1000 mL.

[#128]  Zilucoplan treatment may be continuous or m oneg or more doses. In some
embodiments, treatment is tn doses that occur hourly, daily, bi-daily, weekly, bi-weekly,
monthly, or combinations thereof. Zilucoplan treatment may include daily administration.
Subject zilucoplan plasma levels may reach maximum concentration (Cmax) on a first day of
treatment. Serum hemolvsis may be inhibited by zitucoplan treatment. In some embodiments,
at least 90% hemolysis mhibition is achieved in subject serum with zilucoplan treatment.
During administration, subjects may receive standard of care therapy for gM(. Standard of
care therapies for MG may mclude, but are not himuted to, plasma exchange, intravenous
immuonoglobin (IVIG) treatment, biologics {g.g., rituxaimab or eculizumab), pynidostigmineg
treafment, corticosteroid treatment, and/or immunocsuppressive drug treatment. In some
embodiments, subjects receive cholinesterase inhibitor treatment over the course of
zilucoplan treatment.

18122) Zilucoplan treatment for MG may be carried out with a variety of subjects from
different demographic backgrounds and stages of disease. Treatment may be carned out with

subjects with refractory (resistant or unresponsive to other standard therapies) or non-

36



WO 2020/086506 PCT/US2019/057316

refractory MG, Refractory subjects may inchide those who have been resistant or
gnresponsive to prior therapy with eculizamab.

(8123} o some embodiments, subjects with a stage of MG that occurs prior to reaching a
critical or crisis stage are treated with zilucoplan. Such treatment may be carned out to treat
subjects prior to developing MG or early in the disease process to provide benefits of
proactive or preventative treatment.

131241 In some embodiments, the present invention provides zilucoplan foruse ina
method of treating MG comprising administering 0.1 1o 0.3 mg/kg zilucoplan subcutancously
or intravenously fo a subject. In some embodiments, the present invention provides
zilucoplan for use in a method of treating MG comprising administering 0.7 mg/kg or 0.3
mg/kg zilucoplan subcutancousty or intravenously to the subject. In some embodiments, the
present invention provides zilucoplan for use m a method of treating MG comprising
administering 0.1 mg/kg or 0.3 meg/kg zihicoplan subcutancously to the subject. o some
embodiments, the present mvention provides zilucoplan for use in a method of treating MG
comprising administering 0.3 mg/kg zilucoplan subcutancously to the subject. In some
embodiments, the M{ 15 gMG. In some embodiments, the subject is AChR avtoantibody-

positive.
Evaluation

16128 Subjects receiving zilucoplan treatraent for MG may be evaluated for efficacy
during or afier treatment. As used heren, the term “treated subject” refers to an individual
that has received at least one treatment. Zilucoplan treated subject evaluation may mnclude
evaluation of one or more metrics of efficacy. In some embodiments, evaluations may require
subject treatments to be withheld for a period prior to evaluation. Some evaluations may
requite subjects to maintain consistent treatments before, during, and/or after evaluations.
Withheld or maintained treatments may be zilucoplan treatments. In some embodiments,
withheld or maintained treatments include other treatments for MG or for non-MG
conditions.

[8126]  Evaluations may be carnied out to assess primary efficacy endpomts. As ased
herein, the term “primary endpoint” refers tc a result that answers the most important inguiry
addressed bv a particular study. The term “secondary endpomt,” refers to a result that
answers other relevant inquiries subordinate to a main mquiry. A primary efficacy endpoint is

a result that addresses whether or not a treatment is effective, while a secondary efficacy
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endpoint addresses one or more peripheral inquinies {¢.g., quality of life impact, side effect
severity, etc.).

(8127}  Evaluations may be carried out to assess subject MG characteristics. As used
herein, the torm “MG charactenstic” refers to a physical or mental trait or set of traits
associated with the presence of or severity of MG in a subject. MG characteristics may
mnclude scores obtained using different disease evaluation methods. MG charactenistic may
include, but are not limited to, QMG score, MG-ADL score, MG-QOL15r score, and MG
Composite score. In some embodiments, subjects may be momitored tor MG characteristics
over time. Such monitonng may be carried out over the course of M{ disease. Monitonng
may be carried out over the course of discase treatment. In some embodiments, subject
cvaluation or monitoning is carried out to assess changes m MG characteristics during or after
subject treatment with zilucoplan.

1#128]  In some embodiments, zilucoplan treated subjects are evaluated or monitored for
OMG score. As desertbed previously, the QMG is a standardized and validated quantitative
strength scoring svstem that was developed specifically for MG and has been used previously
in climical trials. The scoring system assesses 13 items relating to ocular, bulbar, and limb
function (Bamet, C. etal. 2015, J Newromuscul Dis. 2:301-11). Each item 1s scored from 0-3.
Maximum total score is 39. Higher scorcs are representative of more severe impairment.
Recent data suggest that improvements in the QMG score of 2 to 3 points may be considered
chinically meaningful, depending upon discase severity [Barchn RJetal. 1998 Ann N'Y
Acad Sci. 841:769-772; Katzberg HD ot al. 2014, Muscle Nerve. 49(5}3:661-665, the contents
of which are herein incorporated by reference in their entirety]. Subjects being assessed for
QMG score may be pulled from MG theraptes for at least 10 hours prior to QMG score
assessment. The MG therapies may include acetylcholinesterase inhibitor therapy (e g,
pvridostigmine treatment) for at least 10 hours prior to QMG score assessment.

[#129]  In some embodiments, change in QMG score may be a pnimary efficacy endpoint.
Treated subject QMG score may be reduced. The QMG score may be reduced by at least 3
points. The QMG score may be reduced at or before 12 weeks of zilucoplan treatment.
Treated subject QMG score may be monttored over the course of zilucoplan treatment.
[8138]  In some embodiments, zilucoplan treated subject evaluations may include testing
and/or monitoring for ong or more of MG-ADL score, MG-QOL15r score, and MG
Composite score. Such scores may be evaluated as secondary efficacy endpoints. As

explained previously, The MG-ADL 1s a brief 8-item survey designed to evaluate MG
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symptom severity. Each ttem is scored from -3, Maximum total score is 24, Higher scores
are associated with more severe svmptoms of MG. The MG-ADL has been shown to
correlate with other validated MG outcome measures {¢.g., MG-QOL15r), and a 2-point
improvement in MG-ADL score 1s considered clinically meaningful [Wolfe Gl et al. 1999,
Neurology. 52(7):1487-9; Muppidi S et al. 2011, Muscle Nerve. 44(3):727-31, the contents of
which are herein incorporated by reference in their entirety]. The MG-QOL131, as explained
previousty, is a 15-item survey that was desigoned to assess quality of life in patients with MG
based on patient reporting. Each item is scored from 0-2. Maximum total score 1s 30, Higher
scorgs indicate more severe impact of the disease on aspects of patient Life [Bums, TM et al.
2010, Muscle Nerve 41{2):219-26; Burns T™M et al. 2016, Muscle Nerve. 54(6):1015-22 the
contents of which are herein incorporated by reference in their entirety}]. The MG Composite
is a 10-item scale that has been used to measure the clinical status of patients with MG, both
11 the practice setting and i chinical trials, in order to evaluate treatment response {Bums,
TM. etal, 2008, Muscle Nerve. 38:1553-62). 10 ttoms are assessed related to ocular, bulbar,
respiratory, neck, and hmb function. ltems weighted, with scores ranging from 0-9.
Maxamum total score is 56, Higher scores in the MG Composite indicate more severe
impairment due to the disease. A 3-point change in this instrument 1s considered clinically
meaningful [Burns, TM. etal. 2010, Neurology. 74(18): 1434-40; Sadjadi, DB et al. 2012,
Neurology. 2016:87(4%:419-425, the contents of which are herein incorporated by reference in
thetr entirety].

18338} Testing or monitoring for MG-ADL, MG-(0L15r, and/or MG Composite score
may be used to identify changes from baseling score. As used herein, the term “baseline
score” refers to a score obtained before mitial treatment. Baseline scores may be scores
obtained between a switch from one treatment to another. The switch may be from a placebo
to an active pharmaceutical compound. o some embodiments, zilucoplan treatment may be
evaluated for reduction in MG-ADL score of at least 2 points. The reduction may occur at or
before 12 weeks of zilucoplan treatment. In some embodiments, zilucoplan treatment may be
evaluated for reduction in MG Composite score of at least 3 points. The reduction may cocur
at or hefore 12 wecks of zilucoplan treatment.

[8132]  In some embodiments, zitucoplan treatment leads to reduced subject symptom
expression. The reduced subject symptom expression may exceed reduced subject symptom

expression associated with eculizumab administration.
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FEvaluation methods

(8133} o some embodiments, the present disclosure provides methods of evaluating
treatments for MG, Such methods may include screening evaluation candidates for at least
one evaluation participation criteria. As used herein, the term “evaluation candidate” refers to
any individual being considered for participation in an evaluation (e.g.. a chinical study).
“Hvaluation participation criteria” refers to a metric or factor used to select individuals to
mclude in an evaluation. Evaluation candidates selected for participation in an evaluation are
referred to herein as “evaluation participants.” In some embodiments, methods of evaluating
treatments for MG may include screening an evaluation candidate for at least one evaluation
participation criteria; selecting an cvaluation participant; administering the treatment for MG
to the evaluation participant; and assessing at least one efficacy endpoint.

18134}  In some embodiments, evaluation participation criteria inchude MG diagnosis. MG
diagnosis may include gMG diagnosis. Diagnosis of gMG may be made according to MGFA
criteria. In some embodiments, evaluation participation cnitenia include QMG score.
Evaluation participant selections may require evaluation candidate QMG scores of > 12.
Some evaluation candidates may have received at least ong alternative MG treatment {ie.,
alternative to the treatment for MG being tested, such as standard of care treatments} prior to
screening. In some embodiments, such candidates may be assessed for QMG score at least 10
hours after most recent alternative M{ treatment. Alternative MG treatments may include
standard of care MG treatments, including, but not limited to, cholinesterase inhibitor
treatment, acetylcholinesterase mhibitor treatment, pyvridostigmine treatment, corticosteroid
treatment, and immumosuppressive drug treatment. Evaluation participant selection may
require a score of > 2 for > 4 QMG test items.

[8138]  In some embodiments, evaluation participation criteria include evaluation
candidate age. In some embodiments, evaluation candidates must be between 18 and 85 years
old.

18138}  Evalvation participation crteria may include candidate biomarker levels. In some
embodiments, biomarkers include acetylcholinesterase receptor (AChR) autoantibody levels.
AChHR autoantibodies may lead to disgase by binding AChR and stimulating complement
activation. Accordingly, AChR autoantibody levels may be a good indicator of susceptibility
to complement-mediated discase.

[8137]  Evaluation participation criteria may include candidate prior and current alternative

MG treatment status. In some embodiments, evaluation participants are selected based
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consisiency of current or former alternative MG treatments. In some embodiments,
candidates with no recent change in corticosteroid dose or immunosuppressive therapy are
selected. Candidates with corticosteroid treatment dose or immunosappressive therapy
regimen changes within the past 30 days may be excluded from cvaluation participation.
j#138]  Evaluation participation criteria may include pregnancy status. In some
embodiments, pregnant subjects may be excluded from evaluation participation. Pregnancy
status screening may be carried out by serum pregnancy test. In some embodinents,
pregnancy screening may include urine pregnancy testing.

[8138] Methods of evaluating treatments for MG may mclude administering treatments
for MG to evaluation participants over an evaluation period. As used herein, the term
“gvaluation pertod” refers to a time frame over which a particular study takes place.
Treatments may be adninistered over evaluation periods of from about one day to about 24
weeks. Some evaluation periods are about 12 wecks or longer. Evaluation participants may
continue to receive standard of care gMG therapies over evaluation periods. Such therapies
may include, but are not imited to, chohinesterase mhibitor treatment, acetvicholinesterase
mhibitor treatment, pyrdostigmine treatment, corticosteroid treatment, and/or
mmunosuppressive drug treatment.

[8148]  Efficacy endpoinis may include certain scores or changes in scores associated with
assessments for individuals with M. Such assessments may include, but are not hmited to,
OMG score, MG-ADL score, MG-QOL 15y score, and MG Composite score. In some
embodiments, efficacy endpoints include QMG score reduction. Efficacy endpoints may
mclude at least 3 point reductions in QMG score. For evaluation participants receiving
alternative MG treatments (e g, acetylcholinesterase mhibitor treatment) dunng the
evaluation period, one or more of those treatments may be withheld for at teast 10 hours prior
to QMG score assessment. In some embodiments, efficacy endpoints include reduction in one
or more of MG-ADL score, MG-QOL15r score, and MG Composite score in relation to
baseling score. Efficacy endpoints may include 2-pomnt reduction in MG-ADL score over
baseline score. The reduction in MG-ADL score may occur at or before 12 weeks of
treatment for MG,

{8148}  In some embodiments, assessing efficacy endpoints includes a set of assessments.
The set of assessments may be carried owt in a particular order. In some embodiments, the set

of assessments are carried out in the order of: (1) assessing cvaluation participant MG-
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Q0L 1 5r score; (2) assessing evaluation participant MG-ADL score; (3) assessing evaluation
participant QMG score; and (4) assessing evaluation participant MG Composite score.
(8342}  Assessments for efficacy endpoints may be carried ocutf on one of More GCCasions
after admunistering treatments for MG. Such assessments may be carried out at specific times
and/or dates or may be carried out on a recurring basis (e.g., hourly, daily, weekly, monthly,
or combinations thereof). In some embodiments, assessments are carried out 1 week, 2

weeks, 4 weeks, 8 weeks, and/or 12 weeks after starting administration of treatments for MG.
Formulations

[8143]  In some embodiments, compounds or compositions, ¢.g.. pharmaceutical
compositions, of the present disclosure are tormulated in agueous solutions. In some cases,
agueous solutions further include one or more salt and/or one or more buffering agent. Salts
may include sodium chlonde which may be included at concentrations of from about 0.05
mM to about 50 mM, from about I ;M to about 100 mM, from about 20 mM to about 200
mM, or from about 50 mM to about 500 mM. Farther solutions may include at least 500 mM
sodiwm chioride. In some cases, aqueous solutions include sodium phosphate. Sodium
phosphate may be included in agueous solutions at a concentration of from about 0.005 mM
to about 3 mM, from about 0.01 mM to about 10 mM, from about 0.1 mMM to about 50 mM,
from about 1 mM to about 100 mM, from about 5 mM to about 150 mM, or from about 10
mM to about 250 mM. In some cases, at least 250 mM sodium phosphate concentrations are
used.

{8344}  Compositions of the present disclosure may include €5 mhibitors at a
concentration of from about 0.001 mg/mL to about 6.2 mg/mL, from about 8.61 mg/ml to
about 2 mg/ml., from about 0.1 mg/mi to about 10 mg/mi., from about 0.5 mg/mL to about 5
mg/ml, from about 1 mg/mL to about 20 mg/mL, from about 15 mg/mL to about 40 mg/mlL,
from about 23 mg/mL to about 75 mg/mL, from about 50 mg/mL to about 200 mg/mL, or
from about 100 mg/mL to about 400 mg/mb.. In some cases, compositions include €5
inhibitors at a concentration of at least 400 mg/mL.

[8348]  Compositions of the present disclosure may include €5 mhibitors at a
concentration of approximately, about or exactly any of the following values: 8.061 mg/mi.,
0.2 mg/mlL, 0.01 mg/mi, 2 mg/mi, 0.1 mg/mL, 10 mg/mi, 0.5 mg/ml., 5 mg/mlL, I mg/mL,
20mg/ml, 15 mg/mi, 40 mg/mL, 25 mg/mL, 75 mg/mL., 50 mg/ml., 200 mg/mL, 100
mg/mlL, or 400 mg/mL. In some cases, compositions inclade C5 inhibitors at a concentration

of at least 40 mg/mb.
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[8146]  In some embodiments, compositions of the present disclosure include agueous
compositions including at least water and a 5 inlubitor {e.g., a cyclie €5 inhibitor
polypeptide). Aqueous C5 wnhibitor compositions may further include one or more salt and/or
one or more buffering agent. In some cases, aqueous compositions include water, a cvclic C5
mhibitor polypeptide, a salt, and a buffering agent.

181471 Aqueous €5 inhibitor formulations may have pH levels of from about 2.0 to about
3.0, from about 2.5 to about 3.3, from about 3.0 to about 4.0, from about 3.5 to about 4.3,
from about 4.0 to about 5.0, from about 4.5 to about 5.5, from about 5.0 to about 6.0, from
about 5.5 1o about 6.5, from about 6.0 o about 7.0, from about 6.5 1o about 7.5, from about
7.0 to about 8.0, from about 7.5 to about 8.5, from about 8.0 to about 9.0, from about 8.5 10
about 9.5, or from about 9.0 to about 10.0.

[#148]  In some cases, compounds and compositions of the present disclosure are prepared
according to good manufacturing practice {GMP} and/or current GMP (¢GMP}. Guidelines
used for implementing GMP and/or ¢GMP may be obtained from one or more of the US
Food and Drug Administration (FDA), the World Health Organization (WHO), and the

International Conference on Harmonization (1CH).
Dosage and administraiion

181491 For treatment of human subjects, €5 inhibitors {e.g., zihucoplan and/or active
metabolites or variants thercof) may be formulated as pharmaceutical compositions.
Depending on the subject to be treated, the mode of administration, and the tyvpe of treatment
desired {¢.g., prevention, prophylaxis, or therapy) C5 inhibitors may be formulated in ways
consonant with these parameters. A summary of such techniques is found in Remington: The
Science and Practice of Pharmacy, 21st Edition, Lippincott Wikhams & Wilkins, (2005); and
Encvclopedia of Pharmaceutical Technology, eds. I. Swarbrick and 1. C. Boylan, 1988-1999,
Marcel Dekker, New York, gach of which is incorporated herein by reference.

18158) OS5 inhibitors {¢.g., zilucoplan and/or active metabolites or vanants thercof) may be
provided in a therapeutically effective amount. In some cases, a therapeutically effective
amount of a C5 whibitor may be achieved by administration of a dose of from about 0.1 mg
to about 1 mg. from about 0.5 mg to about 5 mg, from about 1 mg to about 20 mg, from
about 5 mg to about 30 mg, from about 10 mg to about 100 mg, from about 20 mg to about
200 mg, or at least 200 mg of one or more €5 inhibitors.

#1588}  Insome embodiments, subjects may be administered a therapeutic amount of a €3

mnhibitor (¢.g., zilucoplan and/or active metabolites or varianis thereof) based on the weight
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of such subjects. In some cases, CS5 inhibitors are admunistered at a dose of trom about 0.001
mg/kg to about 1.0 me/ke, from about 0.01 mg/kg to about 2.0 mg/kg, from about .05
mg/kg to about 5.0 mg/ke, frony about 0.03 mg/kg to about 3.0 mg/ky, from about 0.01
mg/kg to about 10 mg/kg, from about 0.1 mg/kg to about 2.0 mg/ke, from about 0.2 mg/kg to
about 3.0 mg/kg, from about 0.4 mg/kg to about 4.0 mg/kg, from about 1.0 mg/kg to about
5.0 mg/kg, from about 2.0 me/kg to about 4.0 mg/kg, from about 1.5 mg/kg to about 7.5
mg/kg, from about 5.0 mg/kg to about 135 mg/kg, from about 7.5 mg/kg to about 12.5 mg/ke,
from about 10 mg/kg to about 20 mg/kg, from about 15 mg/kg to about 30 mg/kg, from about
20 mg/kg to about 40 mg/ke, from about 30 mg/ke to about 60 mg/kg, from about 40 mg/kg
to about 80 mg/kg, from about 50 mg/kg to about 100 mg/ke, or at least 100 mg/ke. Such
ranges may include ranges suitable for adounistration to buman subjects. Dosage levels may
be highly dependent on the nature of the condition; drug efficacy; the condition of the patient;
the judgment of the practitioner; and the frequency and mode of administration. In some
embodiments, zilucoplan and/or active metabolites or variants thercof may be admimnistered at
a dose of from about 0.01 mg/kg to about 10 mg/kg. In some cases, zilucoplan and/or active
metabolites or variants thereof may be admimstered at a dose of from about .1 mg/kg to
about 3 mg/kg,

[8152]  In some cascs, C5 whibitors {¢.g., zilucoplan and/or active metabolites or vanants
thereof) are provided at concentrations adjusted to achieve a desired fevel of the C5 inhibitor
in a sample, biological system, or subject (e.g.. plasma level 1n a subject). In some cases,
desired concentrations of {5 inhibitors in a sample, biological system, or subject may include
concentrations of from about 0.001 M to about 0.01 uM, from about 0.003 uM to about
0.05 uM, from about .02 pM to about §.2 pM, from about 0.03 pM to about 0.3 pM, from
about 0.05 uM to about 0.5 uM, from about 6.01 M to about 2.0 uM, from about 6.1 uM to
about 30 pM, tfrom about 0.1 uM to about 10 uM, from about 0.1 uM to about 5 pM, from
about 0.2 uM to about 20 uM, from about 5 1M to about 100 uM, or from about 15 uM {0
about 200 uM. In some cases, desired concentrations of C5 whibitors in subject plasma may
be from about 0.1 pg/mkL to about 1000 pg/mb. The desired concentration of C3 mhibitors in
subiect plasma may be from about (.01 pg/mi. to about 2 pg/ml., from about 0.02 pg/mi. to
about 4 pg/mL, from about 0.05 pg/mL to about 5 pg/mi, from about 0.1 pg/ml to about 1.0
pg/mi., from about 0.2 pg/ml to about 2.0 pg/ml, from about 0.5 ug/ml to about 5 pg/ml,
from about 1 pg/mi. to about § pg/ml, from about 2 pg/ml to about 10 ug/od., trom about 3

ug/mkl to about 9 pg/ml, from about 3 pg/ml to about 20 ug/mlL, from about 10 pg/mi to
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about 40 pg/mL, from about 30 ng/mL to about 60 pg/ml, from about 40 pg/mL to about 80
ug/ml., from about 50 pg/mL to about 100 pg/mL, from about 75 pg/ml to about 130
ug/mi., or at least 150 ug/ml. In other embodiments, C5 inhibitors are administered at a dose
sufficient to achicve a maximum serum concentration {(Umac) of at least 0.1 ug/ml., at least
0.5 pg/ml., at least 1 pg/mi, at least 5 pg/ml, at least 10 ug/ml, at least 50 ug/mi., at jeast
100 pug/mk, or at least 1000 pg/mi.

[6383]  In some embodiments, €5 mhibitors {¢.g.. zilucoplan and/or active metabolites or
variants thereof) are administered daily at a dose sufficient to deliver from about 0.1 mg/day
to about 60 mg/day per kg weight of a subject. In some cases, the Cuer achieved with cach
dose is from about 0.1 pg/mb to about 1000 pg/mb. In such cases, the area under the curve
{AUC) between doses may be from about 200 ug*hr/mlL to about 10,000 ug*hr/ml.

[#184]  According to some methods of the present disclosure, TS5 mmhibitors (e g,
zilucoplan and/or active metabolites or variants thereof) are provided at concentrations
needed to achieve a desired effect. In some cases, compounds and compositions of the
disclosure are provided at an amount necessary to reduce a given reaction or process by half.
The concentration needed to achieve such a reduction is referred to herein as the half
maximal inhibitory concentration, or “1Cse.” Altematively, compounds and compositions of
the disclosure may be provided at an amount necessary to increase a given reaction, activity
ot process by half. The concentration needed for such an increase 1s reterred o herein as the
half maximal effective concentration or “ECs0.”

18358} (5 inhibitors {¢.g., zilucoplan and/or active metabolites or vanants thercof) may be
present in amounts totaling 0.1-95% by weight of the total weight of the composition. In
some cases, {5 mhibitors are provided by intravenous (IV) administration. In some cases, 5
inhibitors are provided by subcutanecus {5C) administeation.

[8136]  SC administration of C5 inhibitors {¢.g., zilucoplan and/or active metabolites or
variants thereof) may, in some cases, provide advantages over IV admimstration. SC
administration may include self-administration by using an administration device, such as a
self-adomuinistration device. As used hercin, the term “self-administration™ refers to any form
of therapeutic delivery that 15 carried out wholly or in part by the recipient of a therapeutic
treatment. Seif-administration devices may include self-imjection devices. Sclf-administration
treatment may be advantageous in that patients can provide treatment to themselves in their
own home, avoiding the need to travel {o a provider or medical facility. Further, SC treatment

may allow patients to avoid long-term complications associated with IV administration, such
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as nfoctions, foss of venous access. local thrombosis, and hematomas. In some embodiments,
self-~administration using a self-injection device may increase patient compliance, patient
satisfaction, quality of life, reduce treatment costs and/or drug requurcments,

{81587}  In some cascs, daily SC administration provides steady-state €5 inhibitor
concentrations that are reached within 1-3 doses, 2-3 doses, 3-8 doses, or 5-10 doses. In some
cases, daily SC doses of from about 0.1 mg/kg to about 8.3 mg/kg may achieve sustained C5
mhibitor levels greater than or equal to 2.5 pg/ml and/or inhibition of complement activity of
greater than 90%.

[6is8] (S mmhubitors (e.g.

Pl

zilucoplan and/or active metabolites or variants thereof) may
exhibit slow absorption kinetics (time to maximum observed concentration of greater than 4-
8§ hours) and bigh bicavailability (from about 75% to about 100%) afier SC adnunistration.
[#1%8]  In some embodiments, dosage and/or admimstration are aitered to modulate the
half-life (t12) of 5 inhibitor levels in a subject or in subject fluids {c.g., plasma}. In some
cases, t12 1s at least 1 hour, at least 2 hrs, at least 4 hrs, at least 6 hrs, at least 8 hrg, at feast 10
hrs, at least 12 hrs, at least 16 hrs, at least 20 hrs, at least 24 hrs, at least 36 hrs, at least 48
hrs, at least 60 hrs, at least 72 hrs, at least 96 hrs, at least S days, at least 6 days, at least 7
davs, at least 8 days, at least 9 days, at least 10 days, at least 11 davs, at least 12 days, at least
2 weeks, at least 3 weeks, at least 4 weeks, at least 5 weeks, at least 6 weeks, at feast 7 weeks,
at Icast 8 wecks, at Icast 9 weeks, at least 10 weeks, at least 11 weeks, at least 12 weeks, or at
least 16 weeks.

18168]  In some embodiments, 5 inhibitors {e.g., zilucoplan and/or active metabolites or
variants thereof) may exhubit long termunal t12. Extended terminal t12 may be due to
extensive target binding and/or additional plasma protein binding. In some cases, CS
inhibitors exhibit 112 values greater than 24 hours in both plasma and whole blood. In some
cases, 3 mhibitors do not lose functional activity afier incubation m human whole blood at
37°C for 16 hours.

#1638}  Insome embodiments, dosage and/or admimistration are altered to modulate the
steady state volume of distribution of 5 inhibitors. In some cases, the steady state volume of
distribution of C5 mhbibitors is from about 0.1 mb/kg to about 1 mb/kg, from about 0.5
ml/kg to about § mi/kg, from about T mL/kg to about 10 ml/kg, from about S mL/Akg to
about 20 mE/kg. from about 15 mb/kg to about 30 mb/kg, from about 10 mi/kg to about 260
ml./kg, from about 20 ml./kg to about 60 mi/kg, from about 30 mi/kg to about 70 mL/kg,

from about 50 mL/kg to about 200 mL/kg, from about 100 mi/kg to about 500 mL/kg, or at
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feast 500 mi/kg. In some cases, the dosage and/or administration of €5 mhibitors 1s adjusted
to ensure that the steady state volume of distribution is equal to at least 509 of total blood
volume. In some embodiments, €3 inhibitor distribution may be restricted to the plasma
compartment.

j#163]  In some embodiments, S mhibitors (e.g., zilucoplan and/or active metabolites or
variants thereof) exhibit a total clearance rate of from about $.001 mEL/br/ke to about §.01
ml/br/kg, from about 0.005 od./lu/kg to about 0.05 mL/hrkg, from about 0.01 mL/hivkg to
about 0.1 mL/hr/kg, from about 0.05 mL/hr/kg to about 0.5 mL/hr/kg, from about 0.1
mb/hr/kg to about 1 mE/br/ke, from about 0.5 mLhir/kg to about 5 mL/hr/kg, from about
6.04 mEL/be/kg to about 4 mi/hikg, from about T mi/hr/kg to about 16 mU/hr/kg, from about
5 ml/hr/kg to about 20 mi/br/kg, from about 15 mi/hr/kg to about 30 mL/hivkg, or at least
30 mb/Ahrkg.

[8363]  Time periods for which maximum concentration of {5 inhibitors in subjects {e.g.,
11 subject serum) are maintained (Tmax values) may be adjusted by alicring dosage and/or
administration {(e.g., subcutancous administration). In some cases, €5 inhibitors have Timax
values of from about 1 min to about 10 min, from about 3 min to about 20 min, from about 15
min to about 43 min, from about 30 min to about 60 min, from about 45 min to about 90 min,
from about | hour to about 48 hrs, from about 2 hrs to about 10 hrs, from about 5 hrs to about
20 brs, from about 10 hrs to about 60 hrs, from about 1 dav to about 4 days, from about 2
days to abowt 10 days, or at least 10 days.

18164]  In some embodiments, S inhibitors {e.g., zilucoplan and/or active metabolites or
variants thereof) may be admimistered without off-target effects. In some cases, C5 inhibitors
do not mhibit hERG (human ether-a-go-go related gene), even with concentrations less than
or equal to 300 pM. 8C injection of {5 mhibitors with dose levels up to 10 mg/kg may be
well tolerated and not result in any adverse effects of the cardiovascular svstem {e.g.,
elevated risk of prolonged ventnicular repolarization} and/or respiratory system.

[#81658) (5 mhibitor doses may be determined using the no observed adverse effect level
{(NOAEL) observed in another species. Such species may mclude, but are not limited to
monkeys, rats, rabbits, and mice. In some cases, human equivalent doses (HEDs) may be
determined by allometric scaling from NOAFELs observed in other species. In some cases,
HEDs result in therapeutic margins of from about 2-fold to abowt 5-fold, from about 4-fold to

about 12-fold, from about 5-fold to about 153-fold, from about 10-fold to about 30-fold, or at
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feast 30-fold. Tn some cases, therapeutic marging are determined by using exposure n
primates and estimated homan Cuax levels in humans.

(8166} o some embodiments, €5 inhibitors of the present disclosure allow for a rapid
washout period m cases of infection where prolonged inhibition of the complement system
prove detrimental.

181671 C5 inhibitor admunistration according to the present disclosure may be modified to
reduce potential clinical risks to subjects. Infection with Neisseria meningitidis 1s a known
risk of C3 inhubitors, including eculizumab. In some cases, nsk of mfection with Neisseria
meningitides is minimized by mstituting one or more prophylactic steps. Such steps may
include the exclusion of subjects who may already be colonized by these bacteria. In some
cascs, prophylactic steps may include coadministration with one or more antibiotics. In some
cases, ciprofloxacin may be co-administered. In some cases, ciprotloxacim may be co-
administered orally at a dose of from about 100 mg to about 1000 mg (e.g., 500 mg).

[6168]  In some embodiments, C5 mhibitors {¢.g.. zilucoplan and/or active metabolites or
variants thereof) are administered at a frequency of every hour, every 2 hrs, every 4 hrs,
every 6 hrs, every 12 hrs, every 18 hrs, every 24 hrs, every 36 hrs, every 72 hrs, every 84 hrs,
every 96 hrs, every 3 days, every 7 days, every 10 days, every 14 days, every week, every
two weeks, every 3 weeks, every 4 weeks, every month, every 2 months, every 3 months,
every 4 months, every S months, every 6 months, every vear, or at least every year. In some
cases, C5 inhibitors are adminmstered once daily or administered as two, three, or morg sub-
doses at appropriate intervals throughout the day.

18169 In some embodiments, €5 inhibitors are adminmistered i multiple daily doses. In
some cases, C5 inhibitors are administered datly for 7 days. In some cases, C5 mhibitors are
administered datly for 7 to 100 days. In some cases, U5 inhibitors are admimistered daily for
at least 100 days. In some cases, U5 inhibitors are adnunistered daily for an indefinite period.
[8178]  Methods of the present disclosure may include administering a €5 mhibitor {e.g.,
zilucoplan and/or active metabolites or variants thereof) at a daily dose of from about 0.1
mg/ke to about 0.3 mg/kg. In some embodiments, a 5 inhibitor {c.g., zilucoplan and/or
active metabolites or variants thereof) 1s administered at a dailv dose of 0.3 mg/kg. Subject
QMG score and/or MG-ADL score may be reduced as a result of admimistration. QMG score
may be reduced by > 3 points by 8 wacks of treatment. MG-ADL score may be reduced by >
2 points by 8 weeks of treatment. Risk of need for rescue therapy (IVIG or plasma exchange)

may be reduced.
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[8178] S mhibitors delivered mtravenously may be delivered by mfusion over a penod
of time, such as over a 5 munute, 10 nunute, 15 minute, 20 minute, or 25 minute period. The
administration may be repeated, for example, on a regular basis, such as hourly, daily,
weekly, biweekly (i e., every two weeks), for one month, two months, three months, four
months, or more than four months. Afier an initial treatment regimen, treatments may be
administered on a less frequent basis. For example, after biweekly administration for three
months, administration may be repeated once per month, for six months or a vear or longer.
5 inhubitor admimistration may reduce, lower, increase or alter binding or any
physiologically deleterious process {e.g., in a cell, tissue, blood, urine or other compartment
of a patient} by at least 10%, at least 15%, at least 20%, at least 25%, at least 30%, at least
40%, at least 50%, at least 60%, at feast 70%, at least 80 % or at least 90% or more.

[#172]  Before adminmstration of a full dose of C35 mhibitor and/or 3 inhibitor
composition, patients can be administered a smaller dose, such as 5% of a full dose, and
monitored for adverse effects, such as an allergic reaction or infusion reaction, or tor elevated
lipid levels or blood pressure. In another example, patients can be monitored for unwanted

mnmunostimulatory effects, such as increased cytokine {e.g., TNF-alpha, IL-1, [L-6, or IL-10}

18173}  Genetic predisposition plays a role in the development of some discases or
disorders. Therefore, patients in need of C5 inhibitors may be identified by family history
analysis, or, for example, screening for one or more genetic markers or vanants, Healthcare
providers {¢.g.. doctors or nurses) or family members may analyze family history information

betore prescribing or admimistering therapeutic compositions of the present disclosure.
HI, Kits and Devices

[8174]  In some embodiments, the present disclosure provides kits and devices. Such kits
and devices may mclude any of the compounds or compositions descrnibed herein. In a non-
hmiting example, zilucoplan may be mcluded.

[8378]  Devices of the present disclosure may include administration devices. As used
herein, the term “admimnistration device” refers to any tool for providing a substance to a
recipient. Administration devices may include self-administration devices. As used herein.
the term “self~administration device” refers to any tool used for providing a substance to a
recipient, wherein use of the tool is carried out wholly or in part by the recipient. Self-
administration devices may include self-injection devices. “Self-injection devices™ are self-

administration devices that enable individuals to subcotaneously administer substances to
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their own body. Self-mjection devices may nclude prefilled syringes. As used herein, the
term “prefilled syringe™ refers to a syringe that has been loaded with a substance or cargo

prior to aceess or use by an operator of the syringe. For example, prefilled syringes (also
referred to herein as “pre-loaded svringes™) mayv be filled with a therapeutic composition
prior to packaging in a kit; prior to syringe shiprment o a distributor, administrator, or
operator; or prior {0 access by a subject using the syringe for self-admintstration. Due to
cychic peptide stability, cyclic peptide inhibitors (e.g., zilucoplan) are especially well suited
for manufacture, storage, and distribution in pre-loaded syringes. Further, pre-loaded synnges
are especially well suited for self-admimstration (i.¢., administration by a subject, without the
aid of a medical profossional). Self-administration represents a convenient way for subjects to
obtain treatments without relyving on medical professionals who may be located at a distance
or are otherwise difficult to access. This makes self-admmistration options well suited for
treafments requiring frequent injections {e.g., daily injections).

161761 Prefilled svringes may he of any material (¢.g., glass, plastic, or metal). In some
embodiments, prefilled syringes are glass syringes. Prefilled syringes may mclude maximom
fill volumes {meaning the largest amount of liquid that can be contained) of at least .1 ml, at
least 0.2 ml, at least 0.3 ml, at least 0.4 ml, at least 0.5 ml, at least 0.75 ml, at least 1.0 ml, at
least 1.5 ml, at least 2.0 ml, at least 5.0 ml, at least 10 mi, or more than 10 ml. Syringes may
mnclude needles. The needles may be of any gauge. In some embodiments, syringes include
29-gauge needles. The needles may be assembled with syringes or attached prior to synnge
use. Self-mjection devices may include BD ULTRASAFE PLUS™ self-administration
devices {BD, Franklin Lakes, NI}

18377  Adminstration devices may mclude self-injection devices that include a syringe
and needle and a predetermined volume of a zilucoplan composition. The zilucoplan
composition may be a pharmaceutical composition. The composition may nclude a
zilucoplan concentration of from about 1 mg/mL to about 200 mg/mL. In some embodiments,
the zilucoplan concentration is about 40 mg/mL. Predetermined volumes may be
predetermined based on subject body weight. In some embodiments, predetermined
zilucoplan compaosition volumes are modificd to facilitate zilucoplan administration to a
subject at a dose of from about 0.1 mg/kg to about 0.6 mg/kg. Volumes may be modified to

-
)

facilitate 0.3 mg/kg zmlucoplan dosing. The self-injection device may include a BD
ULTRASAFE PLUS™ self-admmistration device. In some embodiments, administration

devices are prepared for storage at specific temperatures or temperature ranges. Some
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administration devices may be prepared for storage at room temperature. Some
administration devices may be prepared for storage between from about 2°C to about 8°C.
{8178]  Pre-filled syringes may include ULTRASAFE PLUS™ passive needle guards
{Becton Dickenson, Franklin Lakes, NI}, Other pre-filled syringes may include injection
pens. Injection pens may be multi-dose pens. Some pre-filled syringes mav mclude a needie.
In some embodiments, the needle gaoge is from about 20 to about 34, The needle gauge may
be from about 29 to about 31.

[8378%]  In some embodiments, kits of the present disclosure mclude kits carrving out
methods of treating MG described herein. Such kits may include one or more administration
devices described herein and instructions for kit asage.

[3188]  Kit components may be packaged in biguid (¢.g.. agueous or organic) media or in
dry {e.g., lvophilized) form. Kits may include containers that may include, but are not lvnited
to vials, test tubes, flasks, bottles, syringes, or bags. Kit containers may be used to aliguot,
store, preserve, wnsulate, and/or protect kit components. Kit components may be packaged
together or separately. Some kits may include containers of stenie, pharmaceutically
acceptable buffer and/or other diluent (e g, phosphate buffered saling). In some
embodiments, kits include containers of kit components in dry form with separate containers
of solution for dissolving dried components. In some embodiments, kits include a syringe for
admnistering one or more kit componentis.

14188}  When polypeptides are provided as a dried powder it 1s contemplated that between
10 micrograms and 1600 milligrams of polypeptide, or at least or at most those amounts are
provided in kits,

(8882}  Containers may include at least one vial, test tube, flask, bottle, syringe and/or
other receptacle, into which polypeptide formulations may be placed, preferably, suitably
allocated. Kits may also include containers for sterile, pharmaceutically acceptable buffer
and/or other diluent.

(#8183}  Kits may include mstructions for emploving kit components as well the use of any
other reagent not included in the kit Instructions may include variations that can be
mmplemented.

[8i84]  Kiis mav include one or more items for addressing syringe wounds. Such items
may include, but are not limited to, alcohol wipes and wound dressings {¢.g., cotion balls,
mesh pads, bandages, tape, gauze, etc.}. Kits may further inchude disposal containers for

disposal of used kit components. Disposal containers may be designed for disposal of sharp

Wn
[y



WO 2020/086506 PCT/US2019/057316

objects. such as needles and syringes. Some kits may include instructions for sharp object
disposal.

(81858}  In some embodiments, kits of the present disclosure inchude zilucoplan in
powdered form or in solution {¢.g., as pharmaceutical compositions}). Solutions may be
agueous solutions. Solutions may mclude PBS. Zilucoplan solutions may include from about
4 mg/mi to about 200 mg/mi zilucoplan. In some embodiments, zilucoplan solutions include
about 40 mg/m! zilucoplan. Zilucoplan solutions may include preservatives. In some
embodiments, zilucoplan solutions are preservative-free.

[8886]  In some embodiments, kits are prepared for storage at specific temperatures or
temperature ranges. Some kits may be prepared for storage at room temperature. Some kits

may be prepared for storage between from about 2°C to about 8°C.
1V, Definitions

18187]  Biocavailabilitv: As used herein, the term “bioavailability” refers 1o the systemic
avatlability of a given amount of a compound {¢.g., C5 mhibitor) administered to a subject.
Bioavailability can be assessed by measuring the area under the curve (AUC) or the
maximum serum or plasma concentration {Cmx) of the unchanged form of a compound
following admimstration of the compound to a subject. AUC is a determination of the area
under the curve when plotting the serum or plasma concentration of a compound along the
ordinate (Y -axis) against time along the abscissa (X-axig). Generally, the AUC fora
particular compound can be calculated using methods known {0 those of ordinary skill in the
art and/or as described m G 8. Banker, Modem Pharmaceutics, Drugs and the
Pharmaceutical Sciences, v. 72, Marcel Dekker, New York, Inc., 1996, the contents of which
arc herein incorporated by refercnce in their entirety.

|B188]  Biological system: As used herein, the term “biological system” reters to a cell, a
group of cells, a tissue, an organ, a group of organs, an organelle, a biological fluid, a
biological signaling pathway {¢.g., a receptor-activated signaling pathway, a charge-activated
signaling pathway, a metabolic pathway, a cellular signaling pathway, ¢tc.), a group of
proteins, a group of nucleic acids, or a group of molecules (inclading, but not limited to
biomolecules) that carry out at least one biological function or biological task within cellalar
membranes, cellular compartments, cells, cell cultures, tissucs, organs, organ systems,
organisms, multicelHular organisms, biological fluids, or any biological entitics. In some

embodiments, biclogical systems are cell signaling pathways that include mtracelhular and/or
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extraceliular signaling biomolecules. In some embodiments, biological systems include
proteolytic cascades {(e.g., the complement cascade).

[8188]  Buffering agent. Asused herein, the term “buffering agent” refers to a compound
used in a solution for the purposes of resisting changes i pH. Such compounds may include,
but are not bimited to acetic acid, adipic acid, sodium acetate, benzoic acid, citric acid,
sodium benzoate, maleic acid, sodium phosphate, tartaric acid, lactic acid, potassium
metaphosphate, glycine, sodium bicarbonate, potassium phosphate, sodium citrate, and
sodium tartrate.

[8§984]  Clearance rate: As used herein, the term “clearance rate”™ refers to the velocity at
which a particular compound is cleared from a biological system or fluid.

181911 Compound: As used herein, the term “compound,” refers to a distinet chemical
entity. In some embodmments, a particular compound may exist in one or moTe 180Mmeric or
isotopic forms (including, but not limited to sterecisomers, geometric isomers and isotopes).
In some embodiments, a compound is provided or utilized in only a single such form. In
some embodiments, a compound 1s provided or utilized as a mixture of two or more such
forms (including

o0

but not limited to a racemic mixtare of sterecisomers). Those of skill in the
art will appreciate that some compounds exist in different forms, show different properties
and/or activitics (including, but not limited to biological activities). In such cases it is within
the ordinary skill of those m the art {o select or avoid particular forms of a compound for use
in accordance with the present disclosure. For example, compounds that contain
asymmetrically substituted carbon atoms can be isolated in optically active or racemic forms.
18392 Cvelic or Cyelized: As used herein, the term “cyclic” refers to the presence of a
continuous loop. Cyelic molecules need not be cireular, only joined to form an vnbroken
chain of subunits. Cyclic polypeptides may include a “cyclic loop,” formed when two amino
acids are connected by a bridging moiety. The cyclic loop comprises the amimno acids along
the polvpeptide present between the bridged amino acids. Cyclic loops may include 2, 3, 4, 5,
6,7, 8,9, 10 or more amino acids.

181931 Downsiream eveni:. As used herein, the term “downstream” or “downstream
gvent,” refers to any event occurring after and/or as a result of another event. In some cases,
downstream events are events occurring after and as a result of C3 cleavage and/or
complement activation. Such events may include, but are not limited to, generation of C5

cleavage products, activation of MAC, hemolysis, and hemolysis-related discase (e.g.. PNH).
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18394]  Equilibrium dissociation constant. As used herein, the term “equilibrium
dissociation constant” or “Kp” refers to a value representing the tendency of two or more
agents {¢.g., two proteins} to reversibly separate. In some cases, Kb indicates a concentration
of a primary agent at which half of the total levels of a secondary agent are associated with
the primary agent.

[8198]  Half-lije: As used herein, the term “half-life™ or “tin” refers to the time it takes for
a given process or compound concentration to reach half of a final value. The “termiunal half-
Lite” or “terminal 1127 refers to the time needed for the plasma concentration of a factor to be
reduced by half after the concentration of the factor has reached a pseodo-equilibrium.
[8196]  idensity: As used herein, the term “identity.” when refernng io polvpeptides or
nucleic acids, refers to a comparative relationship between sequences. The torm 18 used to
describe the degree of sequence relatedness between polvmeric sequences and may include
the percentage of matching monomeric components with gap alignments (if anv) addressed
by a particular mathematical model or computer program (i.¢., “algorithms™). Identity of
related polypeptides can be readily calculated by known methods. Such methods nclude, but
are not limited to, those described previously by others (Lesk, A. M., ed., Computational
Molecular Biology, Oxford University Press, New York, 1988; Soith, b W ed |
Biocomputing: Informatics and Genome Projects, Academic Press, New York, 1993; Griffin,
A. M. etal, ed., Computer Analvsis of Sequence Data, Part 1, Humana Press, New Jersey,
1994; von Heinje, G., Sequence Analysis in Molecular Biology, Academic Press, 1987,
Gnbskov, M. et al., ed., Sequence Analysis Primer, M. Stockton Press, New York, 1991; and
Carnllo et al., Applied Math, STAM J, 1988, 48, 1073).

18387]  Inhibitor: As used herein, the term “mhibitor” refers to any agent that blocks or
causes a reduction in the occurrence of a specific event; cellular signal; chemical pathway;
enzymatic reaction; cchular process; interaction between two or more entities; biological
event; disease; disorder; or condition.

18198]  [nirial loading dose: As used herein, an “initial loading dose” refers to a first dose
of a therapeutic agent that may differ from one or more subsequent doses. Initial loading
doses may be used to achicve an inttial concentration of a therapeutic agent or level of
activity before subsequent doses are administered.

[8198]  Imravenous: As used herein, the term “intravenous™ refers o the arca within a
blood vessel. Intravenous administration typically refers to delivery of a compound unto the

blood through injection m a blood vessel (e.g., vein).
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18236881  /nvirro: As used herein, the term “in vifro” refers to events that occur 1n an
artificial environment {e.g., in atest tube or reaction vessel, n cell culture, in a Petri digh,
etc.), rather than within an organism {e. g, animal, plant, or microbe),

[8288]  Invive: Asused herein, the term “ir vive” refers to events that occur within an
organism (e.g., anmamal, plant, or microbe or cell or tissue thereof).

[8202]  Loctam bridge: As used herein, the term “lactam bridge™ refers to an amide bond
that forms a bridge between chemical groups in a molecule. In some cases, lactam bndges are
formed between amino acids in a polvpeptide.

18283}  Linker: The term “linker” as used herein refers to a group of atoms ¢e.g., 10-1,000
atoms}, molecule(s), or other compounds used to join two or more entities. Linkers may join
such cntities through covalent or non-covalent (¢.g., ionic or hydrophobic) interactions.
Linkers mav mclude chaing of two or more polyethylene glyvcol (PEG) units. In some cases,
linkers may be cleavable.

18384]  Minute volume: As used herein, the term “minute volume™ refers to the volume of
air thaled or exhaled from a subject’s lungs per minute.

18288]  Non-profeinogenic: As ased herein, the term “non-proteinogenic” refers to any
non-natural proteins, such as those with non-natural components, such as non-natural amino
acids.

[8286]  Patient: As used herein, “patient” refers to a subject who may seek or be in need of
treatment, requires treatment, 1s receiving treatment, will receive treatment, or a subject who
ts under the care of a trained professional for a particular disease or condition.

18287 Pharmaceutical composition: As used herem, the term “pharmaceutical
composition” refers to a composition with at least one active mgredient (e.g., a C5 inhibitor)
in a form and amount that permits the active ingredient to be therapeutically effective.
18288]  Pharmaceutically acceptable: The phrase “pharmaceutically acceptable” is
employed herein to refer to those compounds, materials, compositions, and/or dosage forms
which are, within the scope of sound medical judgment, suitable for use in contact with the
tissues of human beings and animals without excessive toxicity, imitation, allergic response,
or other problem or complication, commensurate with a reasonable benefit/risk ratio.

18288  Pharmaceutically acceptable excipients: The phrase “pharmaceutically acceptable
exeipient,” as used herein, refers to any ingredient other than active agents {(¢.g., active agent
zilucoplan and/or active metabolites thercof or variants thereof) present in a pharmaceutical

composition and having the propertics of being substantially nontoxic and non-inflammatory
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in a patient. In some embodiments, a pharmaceutically acceptable excipient is a vehicle
capable of suspending or dissolving the active agent. Excipients may mclude, for example:
anti-adherents, antioxadants, binders, coatings, compression aids, disintegrants, dves {colors),
emollients, emulsificrs, fillers (diluents), film formers or coatings, flavors, fragrances,
ghidants (flow enhancers), lubricants, preservatives, printing inks, sorbents, suspending or
dispersing agents, sweeteners, and waters of hydration. Exemplary excipients include, but are
not limited to; butylated hvdroxytoluene (BHT), calcium carbonate, calcium phosphate
{dibasic), calcium stearate, croscarmeliose, crossiinked polyvinyl pyrrolidone, citric acid,
crospovidone, cysteine, ethyleeltulose, gelatin, hvdroxvpropyl cellulose, hydroxypropyl
methvicellulose, lactose, magnesium stearate, maltitol, mannitol, methionine,
methylceliulose, methyl paraben, microcrystalline cellulose, polyethylene glveol, polyvinyl
pvrrohidone, povidone, pregelatinized starch, propyi paraben, retinyi palmitate, shellac,
silicon dicxide, sodium carboxymethyl cellulose, sodium citrate, sodium starch glyeolate,
sorbitol, starch (com), steanic acid, sucrose, tale, titanium dioxide, vitamin A, vitamin E,
vitamin C, and xylhitol.

[8288)  Plosma compartment. As used herein, the term “plasma compartment” refers to
intravascular space occupied by blood plasma.

[8288]  Sa/t As used hercin, the term “salt” refers to a compound made up of a cation with
a bound amion. Such compounds may include sodium chioride (NaCl) or other classes of salis
including, but not limited to acetates, chlorides, carbonates, cyanides, nitrites, nitrates,
sulfates, and phosphates.

[8232]  Sample: As used herem, the term “sample” refers to an aliguot or portion taken
from a source and/or provided for analvsis or processing. In some embodiments, a sample 18
from a biological source such as a tissug, cell or component part {¢.g., a body fluid, including
but not himited to blood, mucus, lymphatic flud, synovial fluid, cercbrospinal fluid, saliva,
amniofic fluid, ammniotic cord blood, urine, vaginal fluid and semen}. In some embodiments, a
sample may be or include a homogenate, lysate or extract prepared from a whole organism or
a subset of its tissues, cells or component parts, or a fraction or portion thereof, including but
not lunited to, for example, plasma, serum, spinal fluid, lvmph fhuid, the external sections of
the skin, respiratory, intestinal, and genitourinary tracts, tears, saliva, milk, blood cells,
tumors, or organs. In some ¢mbodiments, a sample s or includes a mediom, such asa
nutrient broth or gel, which may contain cellular components, such as proteins. In some

embodiments, a “primary” sample 1s an aliguot of the source. In some embodiments, a
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primary sample 15 subjected to one or more processing (.., separation, purification, etc.)
steps to prepare a sample for analysis or other use.

(8233} Subcutaneous. Asused herein, the term “subcutaneous” refers to the space
underneath the skin. Subcutancous administration is debivery of a compound beneath the skin.
[214]  Subject: As used herein, the term “subject” refers to any organism o which a
compound or method in accordance with the disclosure may be administered or applied, ez,
for experimental, diagnostic, prophvlactic, and/or therapeutic purposes. Typical subjects
mclude ammals (e.g., mammals such as mice, rats, rabbits, porcine subjects, non-human
primates, and humans). In some applications, the sebiect is human.

[8218]  Subsiantially: As used herein, the term “substantially” refers to the qualitative
condition of exhibiting total or near-total extent or degree of a characteristic or property of
mierest. One of ordinary skill in the biclogical arts will understand that biological and
chemical phenomena rarely, if ever, go to completion and/or proceed to completeness or
achicve or avoid an absolute result. The term “substantially” 1s therefore used herein to
capture the potential lack of completeness mherent m many biological and chemical
phenomena.

18216]  Therapeutically effective amount. As used herein, the term “therapeutically
cffective amount” means an amount of an agent to be delivered {e.g., U5 mhibitor) that is
sufficient, when administered to a subject suffering from or susceptible to a disease, disorder,
and/or condition, to treat, improve symptoms of, diagnose, prevent, and/or delay the onset of
the disease, disorder, and/or condition.

18237)  Tidal volume: As used herein, the term “fidal volume” refers to the normal fung
volume of air displaced between breaths (in the absence of any extra effort}.

(8288]  7heo Asused herein, the term “Twex” refers to the time period for which maximum
concentration of a compound in a subject or fluid is maintained.

[82¥8]  Trearing: Asused herein, the term “treating” refers {o partially or completely
alleviating, ameliorating, improving, relieving, delaying onset of, inhibiting progression of,
reducing severity of, and/or reducing ncidence of ong or more symptoms or features ofa
particular disease, disorder, and/or condition. Treatment may be administered to a subject
who does not exhibit signs of a disease, disorder, and/or condition and/or to a subject who
exhibits only early signs of a disease, disorder, and/or condition for the purpose of decreasing

the risk of developing pathology associated with the disease, disorder, and/or condition.
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[82238]  Treatment dose: As used herein, “treatment dose” refers to one or more doses of a
therapeutic agent administered in the course of addressing or alleviating a therapeutic
indication. Treatment doses may be adjusted to maintain a desired concentration or level of
activity of a therapeutic agent in a body fluid or biological system.

18228} Volume of distribution: As used herein, the term “volume of distnibution” or “Vais™
refers 1o a fluid volume required o contain the total amount of a compound 10 the body at the
same concentration as in the blood or plasma. The volume of distribution may reflect the
extent to which a compound is present in the extravascular tissue. A large volume of
distribution reflects the tendency of a compound to bind to tissue components compared with
plasma proiein components. o a clinical setting, Vais can be used to determine a loading

dose of a compound to achicve a steady state concentration of that compound.
Y. Eguivalents and scope

[8222]  While various embodiments of the mvention have been particularly shown and
described, it will be understood by those skilled in the art that varions changes in form and
details may be made therein without departing from the spirit and scope of the invention as
defined by the appended claims.

[8#223]  Those skilled in the art will recognize or be able to ascertain using no more than
routine experimentation, many equivalents to the specific embodiments in accordance with
the mvention described herein. The scope of the present invention is not intended to be
Iimited to the above description, but rather 1s as set forth n the appended claims,

b

[8224]  In the claims, articles such as “a.” “an,” and “the” may mean one or more than one
unless indicated to the contrary or otherwise evident from the context. Claims or descriptions
that include “or” between one or more members of a group are considered satisfied 1f one,
more than ong, or all of the group members are present in, emploved m, or otherwise relevant
to a given product or process unless mdicated to the contrary or otherwise evident from the
context. The invention includes cmbodiments in which exactly one member of the group is
present in, employed in, or otherwise relevant to a given product or process. The invention
includes embodiments in which more than one, or all of the group members are present in,
emploved i, or otherwise relevant to a given product or process.

[82258]  Itis also noted that the term “comprising” 1s intended to be open and permits but
does not reguire the inclusion of additional elements or steps. When the term “comprising” 13
used herein, the terms “consisting of” and “or including™ are thus also encompassed and

disclosed.
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[8226] Where ranges are given, endpoints are included. Furthermore, it 1s to be understood
that anless otherwise indicated or otherwise evident from the context and understanding of
one of ordinary skill in the art, values that are expressed as ranges can assume any specific
value or subrange within the stated ranges in different embodiments of the invention, to the
tenth ot the unit of the lower himit of the range, unless the context clearly dictates otherwise.
182271 In addition, it is to be understood that any particular embodiment of the present
mvention that falls within the prior art may be explicitly excluded from any one or more of
the claims. Since such embodiments are deemed to be known fo one of ordinary skill n the
art, they may be excluded even if the exclusion is not set forth explicitly hercin. Any
particelar embodiment of the compositions of the 1nvention {e. g, any nucleic acid or protein
encoded thercby; any method of production; any method of use; efc.} can be excluded from
any one or more claims, for any reason, whether or not related to the exastence of prior art.
18228) Al cited sources, for example, references, publications, databases, database
entrics, and art cited herein, are incorporated into this application by reference, even if not
expressly stated in the citation. In case of conflicting statements of a cited source and the
mstant application, the statement in the mstant application shall control.

18229)  Section and table headings are not intended to be limiting.
EXAMPLES

Example 1. Preparation of zilucoplan agueous solution

[8234]  Polypeptides were synthesized using standard solid-phase Fmoc/tBu methods. The
synthesis was performed on a Liberty automated microwave peptide synthesizer (CEM,
Matthews NC) using standard protocols with Rink amide resin, although other automated
synthesizers without microwave capability may also be used. All amino acids were obtame
from commercial sources. The coupling reagent used was 2-{6-chloro-1-H-benzotriazole-
Ivh-1,1.3 3 etramethylamunum hexaflucrophosphate (HCTU) and the base was
ditsopropylethviamine (DIEA}. Polypeptides were cleaved from resin with 953% TFA, 2.5%
TS and 2.5% water for 3 hours and isolated by precipitation with ether. The crude
polypeptides were purified on a reverse phase preparative HPLC using a (18 column, with
an acetonttre/water 0.1% TFA gradient from 20%-50% over 30 min. Fractions containing
pure polvpeptides were collected and Ivophilized and all polyvpeptides were analyzed by LC-

MS.
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163311 Ziucoplan (SEQ ID NO: 1; CAS Number: 1841136-73-9) was prepared as a cyclic
peptide containing 15 amine acids {4 of which are non-natural amino acids), an acetvlated N-
teroings, and a C-terminal carboxylic acid. The C-terminal lysine of the core peptide has &
modified side chain, forming a N-s<(PEG24-y-ghitamic acid-N-u-hexadecanovl) lvsine
reside. This modified side cham mncludes a polvethvieneglveol spacer (PEG24) attached to an
L~y glutamic acid residue that 1s derivatized with a palmitoyl group. The cychization of
zilucoplan is via a lactam bridge between the side-chains of L-Lysl and L-Asp6. All of the
amino acids in zilucoplan are L-amino acids. Zilucoplan has a molecular weight of 3562.23
g/mol and a chemical formula of Ci72Ha7sN240ss.

#2332}  Like eculizamab, zilucoplan blocks the proteolytic cleavage of €35 into CSa and
{5b. Unhike eculizumab, zilucoplan can also bind to C5b and block €6 binding which
prevents the subsequent assembly of the MAC,

[8333] Zilucoplan was prepared as an agueous solution for injection containing 40 mg/mL
of zilucoplan in a stenie, preservative-free formulation of 50 mM sodiwm phosphate and 76
mM sodium chloride at a pH of 7.0. The resulting composition was used o preparc a
medicinal product, in accordance with current Good Manufacturing Practices {cGMPs), the
medicinal product including a pre-filled 1 ml glass syringe with a 29 gaage, Y inch staked
needle placed within a BD ULTRASAFE PLUS™ (BD Franklin Lakes, NI} self-

adnunistration device.

Example 2, Zilucoplan administration and storage

[8234]  Zilucoplan is administered by subcutaneous (SC) or mtravenous (IV) injection and
the dose administered (dose volume} is adjusted based on subject weight on a mg/kg basis.
This is achieved using a set of fixed doses aligned to a set of weight brackets. In total, human
dosing supports a broad weight range of 43 to 109 kg. Subjects who present with a higher
body weight (>109 kg are accommodated on a case-by-case basis, in consultation with a
medical monitor.

18238} Zilucoplan is stored at 2°C to 8°C [36°F 1o 46°F]. Unee dispensed to subjecis,
zilucoplan is stored at controlied room temperature (20°C to 25°C [68°F to 77°F]) for up to
30 days and is protected from sources of excessive temperature fluctnations such as high heat
or ¢xposure to light. Storage of ailucoplan outside of room temperatures is preferably

avoided. Zihucoplan may be stored for up to 30 days under these conditions.
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Example 3. Ziluconlan mvasthenia gravis treatment evaluation

(8236} A multicenter, randomized, double-blind, placebo-controlled study was carried out
to evaluate zilucoplan safety, tolerability, and preliminary efficacy in treating subjects with
sMG. A schematic of the study design is presented in Fig. 2. Durning the study, subjects were
randomized ina b 11 ratio to receive datly SC doses of 0.1 mg/kg zilucoplan, 0.3 mg/kg
zilucoplan, or matching placebo. Randomization was stratified based on screcning
Quantitative Myasthenia Gravis (QMG) score (< 17 versus >18).

[8237]  The Mam Portion of the study mncladed a Screenimg Period of up to 4 weeks and a
12-week Treatment Period. During the Treatment Period, subjects returned to the clinic
weekly for the first 2 visits {Day 8 and Day 15) after the Day 1 visit, followed by visits at
Week 4 (Day 29), Week 8 {Day 57), and Week 12 (Day 84) to evaluate safety, tolerability,
and preliminary efficacy. Additional assessments incloded quality of ife {Q0L}
questionnaires, biomarker samples, pharmacokinetics, pharmacodynamics, and optional
phammacogenomics. Safety assessments included physical examinations, vital signs, ECGs,
clinical laboratory tests, AEs, and immunogenicity.

[8238]  Zilucoplan and the maitching placebo were supplied as sterile, preservative-free,
aqueous solutions prefilied mto 1 mi glass syringes with 29 gauge, ¥ inch, staked needles
placed within self-administration devices. Fill volumes were adjusted based on subject weight
range to achieve correct mg/ke dose range. Subjects were instructed to self-administer SC
doses daily.

183391 Doses of zilucoplan were determined by target dose and weight, accomplished
using fixed dose by weight brackets. These brackets were grouped by body weight category
such that cach subject received no less than the target minimum dose to avoid sub-therapeutic
dosing. Forthe 0.1 mg/ke dose, subjects received, at a minimum, a fixed dose of 0.1 mg/kg
(range: 0.10 to 0.14 mg/kg). For the 0.3 mg/kg dose, subjects received a minimum dose of 0.3
mg/keg (range: 0.30 to 0.42 mg/kg). Table 2 summanizes the dose presentations for zilucoplan
0.1 and 0.3 mg/kg doses. Subjects who presented with a higher body weight (> 130 kg) were
accommodated on a case~-by-case basis. Matching placebo was provided in 2 presentations,

0.220 mL for the 0.1 mg/kg dose and 0.574 mL for the 0.3 mg/kg dose.
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Table 2. Zilucopian dose presentations by weight bracket

Target | Dose Presentation Weight Range | Dose Range
DGS{?’ Fill YVolume | Dose {kg) (mg/kg)
(mg/ke) {(mi) (mg)

0.1 0.150 6 Z 43 10 <61 0.1010 0.14
0.1 0.220 8.8 > 61 1o <85 0.10t0 0.14
0.1 0.310 12.4 > 88 1o < 109 0.1110 0.14
0.3 0.416 16.6 > 4310 <56 0.30 t0 8.39
0.3 0.574 23 > 56t <77 0.3010 0.41
0.3 0.810 32.4 =771 <150 0.30t0 0.42

Screening

[38246]  Screcning was carred out to determine subject study eligibility. Screeming
included QMG score assessment. The patient population most appropnate for zilucoplan
treatment was expected to have a QMG score > 12 when assessed at screening and baseline
{off acetylcholincsterase inhibitor therapy, ¢.g., pyridostigmine, for at least 10 hours) with > 4
test items scored at > 2. Other eligibility criteria assessed during screening mncluded age
between 18 and 85; gMG diagnosis jaccording to Myasthenia Gravis Foundation of America
{(MGFA) criteria; Class 1-1Va] at time of screening; posttive serology for AChR
autoantibodies; no change in corticosteroid dose for at least 30 days prior to baschine or
anticipated to occur during the 12-week Treatment Period; and no change in
Hmunosuppressive therapy, including dose, for at least 30 days prior to baseline or
anticipated to occur durning the 12-weck Treatment Peniod. Female subjects ot childbearing
potential needed to have a negative serum pregnancy test at screening and a negative urine
pregnancy iest within 24 hours prior to the first dose of study drug, sexually active female
subjects of childbearing potential (1.¢., women who were not postmenopausal or who had not
had a hysterectomy, bilateral oophorectomy, or bilateral tubal ligation) and all male subjects
{who had not been surgically sterilized by vasectomy) agreed to use effective contraception
during the study.

163411 Duning screcning, assessments were performed that included review of medical
history and demographics, including collection of disease history with diagnosis of gMG
according to MGFEFA criteria (Class 11-1Va); serology for AChR autoantibodies; QMG score
assessment; height and weight measurement; assessment of vital signs theart rate (HR), body
temperature, and blood pressure in the sithing position]; 12-lead ECG; assessment of prior

Neisseria meningitidis vaccination; collection of blood samples for laboratory testing
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[hematology, chemistry, coagulation, adenosine deaminase (ADA) testing, and
pharmacogenomic analysis]; collection of urine samples for urinalysis; and serum pregnancy
testing for females of childbearing potential.

[8242]  Subjects meeting any of the following criteria were excluded from the study: (1)
thvmectomy within 6 months prior to baseline or scheduled to occur during the 12-week
Treatment Pericd; (2) abaormal thyroid function as determined by local standard; (3) known
positive serclogy for muscle-specific kinase (MuSK) or lipoprotein receptor-related peptide 4
{(LRP4); (4) Miumal Manifestation Status (MMS) of myasthenia gravis based on the clinical
evaluation; (5} calculated glomerular filtration rate of < 60 mL/min/1.73 m? based on the

Modification of Diet in Renal Disease (MDRD) equation at Screening:
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; (6} elevated liver function tests (LFTs) defined as total bilirubin or transaminases [aspartate
aminotransferase {AST) alanine aminotransferase (ALTY] > 2 times the upper mit of normal
(= ULN}; (7) history of meningococcal disease; (8) current or recent svstemic infection
within 2 woeks prior to bascline or infection requiring 1V antibiotics within 4 weeks prior to
baseline; (9) pregnant, planning to become pregnant, or nursing female subjects; (10} recent
surgery requiring general anesthesia within 2 weeks prior to screening or surgery expecied to
oceur during screening or the 12-week Treatment Period; (11} treatment with an experimental
drug or another complement mhibitor within 30 days or 5 half-lives of the expenimental drug
{whichever is longer) prior to baseline; (12) treatment with rituximab within 6 months prior
to baseline; (13) ongoing treatment with IV immunoglobulin G (VIG) or plasma exchange
{(PLEX) or treatment within 4 weeks prior to baseline; (14) active neoplasm {other than
benign thyvmoma) requiring surgery, chemotherapy, or radiation within the prior 12 months
{subjects with a historv of malignancy who have undergone curative resection or otherwise
not requiring treatment for at least 12 months prior to screening with no detectable recurrence
are allowed}; (15} fixed weakness ("burnt out” MG) based on chinical judgement; (16) history
of anv significant medical or psychiatric disorder that render subject unsuitable for
participation in the study; and (17) participation in another concurrent clinical trial mvolving
an experimental therapeutic intervention (participation in sbservational studics and/or

registry studies is permitted).
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Trectment period

(8243}  Randonuzed subjects received 0.1 mg/ke zilucoplan, 0.3 me/kg zihucoplan, or
matching placebo administered SC at the Day 1 visit. Following m-climic education and
training, all subjects self-injected daily 5C doses of blinded study drug, according to
randomized treatment allocation, for the subsequent 12 weeks. An injection device was
provided for use during the study. Subjects were expected to remain on stable doses of
standard of care (8OC) therapy for gMG throughout the study, including pvndostigmine,
corticosteroids, or immunosuppressive drugs. Dosing on study visit days was withheld unti]
3IMG scoring and blood collection {for pharmacckinetic (PK} and pharmacodynamic (PD)
analvsis] was completed. Oun days when rescue therapy was concurrently administered, study
drug dosing was held until after administration of rescue therapy and PK/PD sampling.
Rescue therapy involved escalation of gMG therapy due to detericration of subject climical
status. During rescuc therapy, subjects reccived mnmunogiobulin (IVIG) or plasma exchange
treatment.

[8244]  During the Main Portion of the study, the total duration of study participation for
all subjects was up to approximately 16 weeks, including a Screening Period of up to 4 weeks
and a 12-weck Treatment Period. A study Extension Portion was made available for
continued zitucoplan adnunistration.

18245)  Subjects received treatment with 0.1 mg/keg zitucoplan, 0.3 mg/ke zilucoplan, or
matching placebo, according to randomization, from Day 1 to Day 84 during the Treatment
Period of the Main Portion of the study. Subjects who completed the Dav 84 visit (including
those randomized to the placebo arm) had the option to continue treatment with zilucoplan in
the Extension Portion of the study.

[8246]  End of Stady and Final Study procedures included weight measurement; review
and documentation of concomitant medications; symptom-directed physical examination;
assessment of vital signs (e.g., heart rate, body temperature, and blood pressure in sitting
position}; 12-fead ECG; collection of blood samples for laboratory testing (hematology,
chemistry, coagulation, ADA testing, pharmacokinetic analysis, pharmacodynanic analysis,
and biomarker analysis); collection of urine for urinalysis; urine pregnancy testing for
females of childbearing potential, QMG score assessment; and assessment of MG-ADL, MG-

QOL15r, and MG composite (MGC).
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Sample analysis

{8247}  Deuring the Main Portion of the study, blood samples for PK and PD analysis were
collected from all subjects at the time points presented in Table 3. Extension Portion blood
sample collection for PK and PD analysis was designed to be wdentical under rescue therapy
scenarios. Additionally, blood taken at Week 36 of the Extension Portion was planned o

follow the “Dav 17 schedule described for Main Portion blood collection.

Table 3. Time points for blood collections

{within 1 hour
before first dose of
study dmg)

(any time prior to
Day 84 study drug
administration)

administration of
rescue therapy

Day 1 Day 84 During Rescue Therapy
At sites where rescue | At sites where rescoe
therapy is therapy is NOT
administered locally | administered locally
Pre~dose Pre-dose Within 1 hour before Prior to administration

of the first course of
rescue therapy

1-hour post-dose
{= 30 minufes)

3 hours post-dose
(& 30 minutes)

& hours post-dose
(= 90 minutes)

I-hour post-dose
{+ 30 minutes)

For PK (for plasma
exchange only):
Measured in the
exchanged plasma
For PD: Within | hour
before administration
of rescuc therapy

For PK: Prior to
administration of the
first course of rescue
therapy

For PD; After
administration of the
last course of rescuc
therapy

Within 1 hour after
administration of
rescue therapy

After adnunistration
of the last course of
rescac therapy

[348)

Om all other study visit days, single PK and PD samples were collected prior to

administration of study drug. Plasma concentrations of zilucoplan and s metabolites were
measured i all blood samples.
[8248]

Day 1. (1) pre-dose (within 1 hour before first dose adounistration of study drug) and (it) 6

Blood samples for safety analyses were collected at the following time points on

hours post-dose (= 90 minutes). At all other study visits, samples for satety analysis were
collected prior to administration of study drug. An additional blood sample for testing was
taken at 6 hours post-dose {+ 90 minutes) on Bay 84 from subjects intending o participate in
the Extension Portion of the study. Blood sample analvies assessed included those listed in

Table 4.
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Table 4. Blood sample analytes

PCT/US2019/057316

Analvie

Alaninge aminotransferase (ALT)

Albumin

Allaline phosphatase (ALP}

Amylase

Aspartate aminotransferase (AST)

Bicarbonate

Bile acids

Bilirubin (total, direct, and indirect)

Blood urea nitrogen (BUN)

Calcium

Chloride

Creatinine

Gamma-~ghatamy 1 transferase (GGT)

Glucose

Lipase

Potassium

Sodium

Total protein

Uric acid

Hematocrit

Hemoglobin

Mean corpuscular volume (MCV)

Platelet count

White blood cell (WBC) count and differential (%o)

International normalized ratio (INR)/prothucrabin timee (F1)

Fibrinogen

Partial thromboplastin time (PTT) or activated partial

thromboplastin time (aPTT)

C-reactive protein (CRP)

Creatine phosphokinase (CPK)

[82538] MG pathophvsiology biomarker analysis [¢.g., complement fixation, complement

function, complement pathway proteins, autoantibody characterization {titer and

mmmunoglobulin class), and mflammatory markers] was avaiiable {o provide further insight

into clmical efficacy and safety of zilucoplan m subjects with gMG. Assessment of

complement protein levels and complement activity can be used to evaluate response to

zilucoplan and to understand subject characteristics related to variations in drug response.

Inflammation marker testing can be used to assess correlation with complement fimction and

clinical response to zilucoplan. A list of analytes can be created through review of the

literature, ongoing clinical studies, and ongoing exploratory work and finalized after

completion of the study.
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[6258]  The primary efficacy endpoint was the change from baseline to Week 12 (Day 84)
i QMG score. The QMG score 15 a standardized and validated quantitative strength scoring
systern that was developed specifically for MG and has been used previously in clinical trials.
Higher scores are representative of more severe impairment. Recent data suggest that
mmprovements n the QMG score of 2 to 3 points may be considered chinically meamngful,
depending upon disease severity [Barobhn, RI et al. 1998, Ann N Y Acad Sci. 841:769-72;
Katzberg, HD et al. 2014, Muscle Nerve, 49(5):661-5]. QMG assessment was performed at
cach study visit and at screening to assess subject ehigibility. The QMG assessment was
performed at approximately the same time of day {preferably in the moming} at cach visit
throughout the study. I a subject was receiving a cholinesterase inhibitor (e.g.,
pvridostigmine), the dose was withheld for at least 10 hours prior to QMG test. 0.3 mg/kg
and 0.1 mg/kg dose groups were compared to placebo dose group and hinear trends were
assessed based on all three treatment groups.

163321 Secondary etficacy endpouts included Week 12 change from baseline in MG-
ADL, MG-Q0L15r, and MG Compostite. Each of the active doses was compared o the
placebo group. For subjects with > 3-point reduction in QMG score at Week 12 and subjects
requiring rescus therapy over the 12-week Treatment Period, the rate of subjects meeting the
endpoint for cach of the active treatment groups was compared to the placebo group.

[8253]  The specific order of efticacy endpoint analyvses was arranged to reduce subject
fatigoe and enhance result reliability. MG-QOL15r analvsis was conducted first, followed by
MG-ADL analvsis, QMG score assessment, and MG Composite. The same evaluator was

used throughout the study to reduce assessment variability.
Resulis

j8254]  Study results from a broad, demographically well balanced population of
participants were obtained. Pre-stady baseline characteristics for study participants are
presented in Table 5. In the Table, “SD” refers to “standard deviation™ and “SOC” refers to

“standard of care.”

Table 3. Baseline study participant characteristics

Characteristic Placebo 8. 3mglkg 8. 3mgkg
(n=15%) zilucoplan (=15} | zilucoplan (n=14)
Age, vears, mmean (8D 484 {157y 45557 54.6 (15.5)
Male, 1.(%) 4(26.7%) 7 (46.7%) 10 (71.4%)
Weight, kg, mean (SD)) 85.27 (21.44) 9371 (24.72) 110.9 (30.7%)
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BMI |, mean (8D)

30.856 (7.386)

32.804 (6.548)

36.000 (8.242)

Race, n (%)

> White 12 (80.0%) 13 (86.7%) 11 (78.6%)

+ Asian 1{6.7%) 0 1 (7.1%)

> Black or African Axierican 2 (13.3%) 7 {13.3%) 7 {14.3%)
MGFA Class at Screening

« I 7 (46.7%) 5 (33.3%) 5 {35.7%;)

» I 8 (53.3%) 10 (66.7%) 5 (35.7%;

» IV 0 0 4 {28.6%)
Age at Disease Onset, vears, yuean (8IH) 40.3 (317.79) 37.3 (16.04) 46,9 {19.48)
Druration of Disease, vears, mean {SD) 804(0.1,209) | 871(1.6,24.1) 8305 260)
Baseline QMG Score, mean (3D) 18.7 (4.0} 18.7 (4.0) 19.1 (5.1
Basehne MG-ADL Score, mean (§D) 8.8 (3.6} 6.9(3.3) 7.6 (2.6)
Baseling MGC Score, mean (SD) 18.7(5) 14.5(5.3) 14.6 (6.3)
Baseline MG-QOL15r Score, mean {SB) 15.9{(7.4) 19.1(5.0) 16.5(7.3)

Prior MG Therapies (Standard of Care)
» Pyridostigmine, n (%)
» Corticosteroids, n (Yo
» ITmmunosuppressants, n (7o)
Proor IVIG, n (%)
Prior Plasma Exchange, 1 (%)
Prior Thymectomy, n (%)
Prior MG ¢risis reguining intubation, n (Yo)

14 (93.3%)
13 (86.79%)
12 (80.0%)
9 (60.0%)
7 (46.7%)
S(33.3%)
3 (20.0%)

15 (100%)
13 (86.7%)
12 (80.0%)
3 (53.3%)
9 (60.0%)
8 (33.3%)
4 (26.7%)

14 (100%)
14 (100%
9 (64.3%)
10 (71.4%)
7 (50.0%)
7 (30.0%)
2 (14.3%)

182551 The population included subjects with bascline disease characteristics mndicative of
refractory as well as non-refractory disease status. Baseline disease charactenistics ncluding
MGFA classification and efficacy ouicome measures were also well balanced among study
participants. In the study, 15 subjects received placebo, while 15 subjects received low dose
zilucoplan (0.1 mg/kg) and 4 subjects received high dose zilucoplan (3 mg/kg). Significance
testing was pre-specified at a T-sided alpha of 0.1

[8256]

mean age (48 .4 1o 54.6 vears years}, race representation (78.6% to 86.7% white), mean

Baseline demographic characteristics were similar across groups with respect to

weight (85.27 to 110.9 kg) and mean BMI (30,856 to 36.000). There was an imbalance
between the groups with respect to gender 71.4%, 46.7%, and 26.7% male m the 0.3 mg/kg
zilucoplan, 0.1 mg/kg zilucoplan, and placebo groups, wspectively. However, gender is not
known to play a significant role in freatment response in gMG.

18237}

and prior treatment with pyridostignmine, corticosteroid therapy, immunosuppressive agents,

Medical history including duration of discase, prior M ¢risis, prior thymectomy,

ot rescue therapy with IVIG or PLEX was well balanced across treatment groups. Over 906%
of subjects in each group had received acetylcholinesterase mhibitors; over 5% had receive
corticosteroids; 64.3 to 80% had received immunosuppressive therapy: 53.3 to 71.4% had

recetved IVEG; and 46.7 to 60.0% had undereone plasma exchange.
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[8358] MG disease seventy as measured by MGFEA classification was similar across the
treatment groups with all subjects in the 0.1 mg/ke zilucoplan and placebo groups being in
MGFA class U (mild disease severity) and Hi (moderate disease severity), although the 0.3
mg/kg zilucoplan group also included four subjects in MGFA class IV (severe discase).
j#258] MG specific baseline charactenistics were well balanced across the primary (QMG)
and first sccondary (MG-ADL) endpoint scores, with mean baseline QMG scores of 19.1,
18.7, and 18.7; and mean MG-ADL scores of 7.6, 6.9, and 8.8 in the 0.3 mg/kg zilucoplan,
0.1 mg/kg zilucoplan, and placebo groups, respectively. The MG-QOL13r was approximately
three points higher in the 0.1 mg/kg zilucoplan group than n the 0.3 mg/kg zilocoplan group
with mean MG-QOL15rscores of 16,5, 191, and 15.9 in the 0.3 mg/kg zihucoplan, 0.1 mg/kg
zilucoplan, and placebo groups, respectively. The MGC was >4 points higher in the placebo
group than m the other two groups with mean MGC scores of 14.6, 14.5, and 187 in the 0.3
mg/ke zilucoplan, 0.1 me/kg zilucoplan, and placebo groups, respectively.

1683681 Clinical efficacy outcomes are provided in Table 6. In the Table, P-values are one-
sided based on analysis of covarnance (ANCOVA) model, with baseline values as covanates
and using last observation carried forward (LOCF) for subjects who received rescue therapy.
“LS” refers to “least squares,” “CFB™ refers to change from baseline, and “se” refers to

“standard error.”

Table 6. Clinical efficacy outcomes

Value QMG MG-ADL | MG-QOLISr | MGC
0.3 mg/kg zilucoplan CFB LS mean{se) -50¢1.2y 1-340G.9 1-59(.7) -74 (1.6)
0.1 mg/kg zilucoplan CFB LS mean (s¢) ~55(1.2y 1-3309 17407 -5.3(1.5)
Placebo LS mean CFB (s¢) 3202 1-13109 (2107 -3.3(1.6)
0.3 mg/kg zilucoplan CFB LS mean 2807 123043 (537024 -4.12.2)
difference vs. placebo

p- value 0.03 0.04 0.06 0.04
0.1 mg/kg zilucoplan CFB LS mean 2317y 122003 1-33(2.4) 20422
difference vs. placebo (se)

p- valoe $.09 0.05 0.62 0.19

[8268] 0.3 mg/ke treatment groups showed clinically meaningful and statistically
significant improvement 1 QMG score & 3 points} over bascline at the 12-week time point
(Fig. 3}, with mean difference over placcbo of -2.8. Clinically meaningful and statistically
significant improvement in MG-ADL score & 2 points} over bascline was also observed with
this treatment group at week 12 (Fig. 4), with mean difference over placebo of -2.3.

Clinically meanmgful and statistically significant improvements were also observed in the
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low dose treatment group, demonstrating only shghtly lower changes from baseline than
those observed with higher dose subjects. With lower dose treatment (0.1 mg/kg), chnically
meaningful and statistically significant improvement in QMG score was observed with -2.3
point mean difference over placebo at week 12 (Fig. 53, Clinically meaningful and
statistically significant changes in MG-ADL score at week 12 were also observed with this
group {(-2.2 mean difference over placebo; Fig. 6). Changes in MG-ADL from baseline for
placebo versus mean changes of the pooled low and high dose zilucoplan treatment groups
{n=29) are shown in Fig. 7 and show statistically sigmificant advantage for zitucoplan
treatment over placebo (-2.2 mean difference over placebo; p=0.047, 2-sided}. In comparing
treatment responders o placebo responders in the high dose group to placebo at 12 weeks, the
highest levels of improvements i QMG score and MG-ADL were all in the zilucoplan
treatment group and there were generally more patients on zilucoplan improving at each cut-
off level compared o placebo.

163621 Zilucoplan reduced the need for rescue treatment with only one subject (7%) in the
fow dose treatment group and zero subjects in the high dose treatment group requiring rescue
{as compared to three subjects (209) requuring rescue therapy in the placebo group). No
significant endpoint differences were observed between treatment groups based on prior
therapy covariates (immunosuppressive therapy, IVIG, or PLEX), all with P values above
(4.20.

18263}  Responder analysis was conducted for QMG and MG-ADL endpoints. A climcally
meaningful response on the QMG total score was defined as an improvement of three points
or more, in ling with the lugher end ot the established minimal clinically smportant difference
{M{ID) for QMG (Barohn et al. 1998; Katzberg et al. 2014}, The proportion of responders at
week 12 using the cut-off of 23 points on QMG was higher for subjects receiving 0.3 mg/kg
zilucoplan (n=10/14) and 0.1 mg/kg zilucoplan (n=10/15) compared to the placebo (p=8/15)
group (Fig. 8). Additional pre-planned analvses showed an advantage for the zilucoplan
treated groups at all cut-offs on QMG, including no subject with worsening in the 0.3 mg/kg
zilucoplan group compared to three and two subjects in the 0.1 mg/ke zilucoplan and placebo
groups, respectively. None of these differences were statistically significant except for the 0.1
mg/kg zilucoplan group vs. placebo at the >7 points and >11 points improvement cut-offs
{Table 7}, no correction for multiple testing was performed. Overall, the data were congistent
with the primary analysis, gencrally showing higher clinical response in the zilucoplan

treated arms than in the placebo group.
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Table 7. Proportion of subjects with improved/worsened QMG scores at week 12

Cut~off 8.3 mg/kg zilucoplan | 0.1 mg/kg zilucopian | Placebo
n=i4 =15 n={35
Worsened 0 {0%) 3 (20.0%) 2 {(13.3%;)

>3 points imaproverent

10 (71.4%)

10 (66.7%)

8 (53.3%)

=7 points improvement

6 (42.9%)

8 (33 3%

3 (20.0%)

>11 points immprovement

2 (14.3%)

1(26.7%)*

0 (0%)

* 9<0.1 (Fischer’s cxact test, one-sided p-value comparison of each zilucoplan dose group

versps placebo).

18364}

The generally accepted MCID on the MG-ADL total score is an improvement of

two points or more (Wolfe et al. 1999, Muppidi et al. 2011}, Analyses also included higher

cut-offs up to a difference of at least 11 points. The proportion of responders at week 12

using the cut-off of 22 points on MG-ADL was higher for subjects recerving zilucoplan at 0.3

meg/kg (n=10/14, 71.4%) and 0.1 mg/kg (n=10/15} compared to the placebo (0=8/15) group

(Fig. 9 and Table 8).

Tabie 8. Proportion of subjects with improved/worsened MG-ADL scores at week 12

Cut-off §.3 mg/kg zikucoplan | 0.1 meg/ke zilucoplan | Placebo
n=14 =13 n=i3

Worsened 1 (7.1%)* 1(6.7%)* 5(33.3%)

=2 poinis iraproverment 10 (71.4%) 9 (60.0%:) 8 {53.3%)

* p<0.1 (Fischer’s exact test, one-sided p, no correction for multiple testing).

[3265]

A minimal symptom expression {MSE) endpoint was assessed to determine how

many subjects become free or virtually free of MG symptoms (based on achieving an MG-

ADL total score of § or 1) with zilucoplan therapy. In this study 35.7% (5/14) subjects in the
0.3 mg/kg zilucoplan group achieved an MG-ADL of 0 or 1, compared 10 26.7% (4/15) in the
0.1 mg/kg zilucoplan and 13.3% (2/15) n the placebo group (placebo-corrected rates shown
i Fig. 10). Further, the percent achievement for the high dose treatment group was greater
than that observed with 26 weeks eculizumab treatment (based on eculizumab study results
presented 1o Vissing, J. et al., 2018, AANEM Abstract 193). This analysis underscored the
targe extent to which improvement of subjective perception of disease burden can be
achicved within a short period of time with zilucoplan. The dose response with a higher
proportion of patients achicving MSE in the 0.3 mg/kg zilucoplan group was again evident in
this analysis,

18366]

pharmacodyvramic data. Steady state zilucoplan plasma concentrations were achieved within

Sparse sampling was performed for assessment of pharmacokinetic and
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the first two weeks of treatment, and no turther accumulation was observed (Fig. 11). Trough
levels of zilucoplan at steady state (at two weeks or later) in the 0.3 mg/g zilucoplan dose
group ranged between 7,168 ng/ml. and 13.7190 ng/mL while they were between 2,364 ng/ml
and 7,290 ng/mL in the 0.1 mg/ke zilucoplan dose group. 0.3 mg/kg zilucoplan dose
consistenily achieved complete terminal complement pathway mhibition as measured by
sheep red blood cell SRBC) hemolysis assay (295% mhibition at trough). The 0.1 mg/kg
dose of zilucoplan, by contrast, did not consistently achicve complete hemolysis inhibition
{Fig. 12). Pharmacokmetic and pharmacodynamic results were closely correlated 1o patients
with gMG (Fig. 13), mdicating complete inhibition of the terminal complement pathway with
zijucoplan plasma concentrations above approximately 9,000 ng/mi.

[8267]  Overall, both high and low dose zilucoplan treatments were effective, with

minimal adverse effects and higher doses viclding more robust clinical improvement.

Example 4. Extension portion

[8268] At the conclusion of the Treatment Period in the Main Portion of the study
described m the above Example, all subjects were given the option to receive zilucoplan in an
Extension Portion of the study provided they met Extension Portion selection criteria.
Subjects assigned to a zitucoplan treatment arm dunng the Main Portion ot the study
continued to receive the same dose of study drug during the Extension Portion. Subjects
assigned to the placebo arm during the Main Portion of the study were randomized ina 1:1
ratio to receive daily 5C doses of 8.1 myg/kg zilucoplan or 0.3 mg/kg milucoplan. Assessments
and visits during the first 12 weeks of the Extension Portion were identical to the Main
Portion of the study for all subjects to ensure appropriate montioning of subjects transitioning
from placebo to active treatment and to maintain blinding of treatment assignment.

[8268]  Selection cniteria for inclusion in the Extension Portion included: (1) positive
serology for AChR autocantibodies; (2} negative senim pregnancy test at screening for female
subjects of childbearing potential and a negative urine pregnancy test within 24 hours prior to
the first dose of study drug; (3) agreement to use etfective contraception during the study tor
sexually active female subjects of childbearing potential {i.¢., women who are not
postmenopausal or who have not had a hysterectomy, bilateral cophorectomy, or bilateral
tubal ligation) and all male subjects (who have not been surgically sterilized by vasectomy);
{4} use of any disallowed medications per the exclusion cniena from the Main Portion of the
study or altered dosing of any other concomitant medication, unless medically mdicated; (53

and no new medical conditions since entry into the Main Portion of the study.
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[8278]  During the Extension Portion of the study, biopsy sections obtained from subjects
sndergoing thymectomy, lvmphadenectomy, or other surgical excision were sent for
exploratory immunohistochemical and biomarker analysis.

18278 41 patients completed the 12-week Extension Portion of the study (24 weeks total
treatment period). Sustained responses were observed for cach of: (1) QMG, 8.7 point
reduction over baseline, p<0.0001 (Fig. 14); {2} MG-ADL 4 5 pomt reduction over baseline,
p<0.0001 (Fig. 15); (3) MG Composite, 10.2 point reduction over basching, p<0.0001 (Fig.
16); and MG-QOL1 5y, 7.5 point reduction over baseline, p=0.0006 (Fig. {7).

[8272}  Placcho subjects crossing over to active drug after 12 weeks also experienced
rapid, clinically meaningful, and statistically significant improvement for each endpoint; (1)
MG, 3.1 point reduction over pretreatment level (level associated with 12 weck placebo
treatment), p=0.01 (Fig. 14); (2) MG-ADL, 3.6 pomnt reduction over pretreatment fevel,
p=0.0004 (Fig. 15); (3) MG Composite, 3.5 point reduction over pretreatment level, p=0.004
(Fig. 16}); and MG-QOL 157, 4.0 point reduction over pretreatment evel, p=0.04 (Fig. 17},

Example 5, Pharmacogenomic analvsis

18273}  Phammacogenonic analysis s carried out on blood samaples obtained at screcning.
Genomic studies [e.g., deoxynbonucleic acid (BNA) sequencing, DNA copy number
analysis, and ribomucleic acid expression profiling] are performed and mclude exploration of

whether specific genomic features correlate with response or resistance to study drug.

Example 6. Urinalvsis

16274}  Unnalysis s performed on samples collected during screening and during all study
and rescue therapy visits to assess pH. specific gravity, protein (qualitative), glhucose
{qualitative), ketones {qualitative), bilirubin (qualitative), urobibinogen, occult blood,
hemoglobin, and cells. A microscopic examination is performed where necessary to confirm

measurement.

Example 7. Phase I study

[8278] A single, global, randomized, double-blind, placebo-controlled, parallel-group,
multicenter trial (n=130} testing 0.3 mg/kg zilucoplan daily subcutancous treatment versus
placebo over 12-weeks is conducted to evaluate efficacy of zilucoplan 1n subjects with gMG.
After the 12-week double-blind, placebo-controlied period, all subjocts have the option of

receiving zilucoplian m an open label study extension. Subjects are evaluated for changes in
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MG-ADL (primary endpoint), QMG, MG Composite, and MG-QOL15r during and after
main study and extension study treatments.

(8276}  Patienis with gMG are enrolled in the study, subject to satistving the main
mclusion criteria; (1) MGFA clinical classification Class I to 1V (2) positive serologic test
for anti~AChR antibodies; (3) MG-ADL score = 5; (4) QMG total score > 12 (3) no change
i corticosteroid dose or immunosuppressive therapy for at least four weeks prior to
randomization or anticipated to occur during the 12-week Treatment Period; and have not
undergone PLEX or received IVIG for at least four wecks and ritusamab for at least 12
months prior to dosing. Sclection is based on anti-AChR positive status to ensure that patients
who are expected not to respond to complement mhibitor therapy due to absence of
complement binding antibodies, such as anti-MUSK-antibody positive patients, are excluded;
and to ensure that all patients who enter the study have chinically as well as laboratory
confirmed diagnosis of MG. The study population is not restricted to “treatment refractory”
paticnis and enrollment of patients across the discase spectrum is allowed. There is no
mechanistic basis to behieve that terminal complement hibition is effective only m patients

who have exhausted all other therapics.

Example 8. Zilucoplan inhibits autoantibody-induced complement activity af the

neurcmusciiar junciion (NMD

183771 Co-cultures of human myotubes and neuroblastoma cells were propared and
cultured with human sera as an in vitro NMJ model. Cells were cultured with or without 10
uM zilucoplan and anti-acetyl choline receptor (AChR) 637 antibodies of either 1gG1 or
1gG4 format. The IgGl antibodies are known to facilitate complement-mediated C5b-9
deposition, while the ig(G4 antibodics do not. Subseguent deposition of C5b-9 was observed
bv immunofluorescence using an anti-C5b-Y antibody (aE11, AbCam, Cambridge, UK). C5b-
9 deposition was observed in cells cultured with anti-AChR 637 1gGl, but without
zilucoplan. C5b-9 deposition was absent in cells cultured under the same conditions, but with
10 uM zilucoplan. As complement-mediated destruction of the NMJ contributes to the
pathogenesis of gMG, this data exemphifics a mechamstic rationale for posttive chinical

responses observed in human studies described above.

Example 9. Zilucoplan permeability

18278]  Zilucoplan in-vitre permeability was assessed using a basement membrane model.

In the model, diffusion of zilucoplan across an extracellular matrix (ECM) gel membrane
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{prepared as described 1n Arends, F. et al. 2016, IntechOpen, DO 10.5772/62519) was
assessed and compared with diffusion of eculizamab. In the model, compounds were
introduced to an upper reservoir, which was separated from a lower reservoir by the ECM gel
membrane. The ECM gel membrane was prepared to include matnx components mimicking
those found 1n the basal lamina of neuromuscular junctions. Permeability of the compounds
across the membrane was assessed by detection in the lower reservoir. Greater than 209 of
the zilucoplan imtroduced to the upper rescrvoir had diffused to the lower reservoir after 12
hours and more than 60% by 24 hours (see Fig. 18). In contrast, less than 20% of eculizumab
diffused to the lower reservoir after 24 hours. The results demonstrate superior permeability
of zilucoplan across the basement membrane as compared with eculizumab (about four times
higher), suggesting preferential tissue penetration.

[#8279]  Enhanced permeability of zilucoplan was confirmed by quantitative whole body
analysis (QWBA). For this study, zilucoplan C-terminal lysine was radiclabeled with *C and
adnunistered to rats. Animals were tnaged to determaine concentration of radiolabeled
zilucoplan over time (24 hours) i multiple organs and tissues. Area under the concentration
curve (AUC) for each organ or tissue analyzed was expressed as a percentage of plasma AUC
to yield a biodistribution value, presented m Table 9 below. Inferred eculizumab
biodistribution values, based on monoclonal antibody biodistribution studics published in

Shah, DK etal 2013 mAbs. 3:297-305, are provided for comparison.

Table 9. Biodistribution comparison

Organ/tissue Eculizamab Zilucoplan
biodistribution % biodistribution %

Lung 14.9 37.5

Heart 16.2 22.9
Muscle 3.97 7.4

sraall Infestine 522 10.9

Large Intestine 5.03 217
Spleen 12.8 15.5

Liver 12.1 271

Bone 727 133
Stomach 4.98 8.5

Lymph nodes 8.46 12.8

Fat 478 16.2

Brain (.35 0.9
Pancreas 6.4 158
Testes 5.88 155
Thyows 6.62 7.8
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[6286]  These results support the use of zilucoplan to inhibit C3 activity m tissues where
€5 mbubitor tissue-penetration is needed and wherein eculizumab tissue-penetration is

msufficient.

Example 10. Zilucoplan drue-drug interactions

162811 Zilucoplan in vivo drug-drug tnteraction studies were carried out with potential
comedications in non-human primates. The first investigated the etfects of cyclosporine A on
the pharmacokinetics of zilucoplan and vice versa. Cyclosporine A 18 a known inhibitor of
organic anion transporting polypeptide {CATP) 1B1 and OATPIR3 and is a potential
comedication in PNH. No effects on zitucoplan exposure were observed following
cvelosporine A adnunistration, and no effects on cyclosporin A exposure were observed
following zilucoplan administration. These results support methods of treating complament-
related indications {¢.g., mvasthenia gravis) in subjects by combined administration of
zilucoplan and cyclosporin A

[8282}  The second in vivo drug-drug interaction study was performed with zilucoplan and
an inhibitor of neonatal Fe receptor (FeRN) recyeling, BX-2507, a functionally equivalent
variant of DX-2504 with Cvs to Ala mutations to tmprove manufacturing {described in
Nixon, AE. etal 2015, Front Immunol. 6:176). By inhibiting FcRN, DX-2504 inhibits Fe-
mediated recycling, thereby reducing the half-life of IeG antibodies. Administration of DX-
2504 serves as a model for intravenous immunoglobulin (1VIG) treatment, which reduces the
half-life of IgQG antibodies by overwhelming the Fe recycling mechanism with large doses of
mnmunoglobulin, Zilucoplan pharmacokinetics and pharmacodynamics did not change with
concomitant dosing of anti-FcRN monocional antibody DX-23507 in Cynomolgus monkeys.
In addition, no changes in zilucoplan levels were observed in a patient recciving concomitant
therapeutic doses of [VIG. These results indicate no effects of FeRN mhibition on zilucoplan
pharmacokimetics and support methods of treating complement-related mdications {¢c.g.,
myasthenia gravis) in subjects by combined administration of zilucoplan and FcRN inhibitor

(DX-2504, DX-2507, or IVIG).
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CLAIMS

What is claimed is:

L.

wh

=N

~k

14

1t

2.

3.

i4.

A method of treating myvasthenia gravis (MG}, the method comprising administering

zilucoplan to a subject.
The method of claim |, wherein the MG is generalized MG {(gMG).

The method of claim 1 or 2, wherein zilucoplan administration comaprises subcutaneous

{SC} adnunistration.

The method of any of claims 1-3, wherein zilucoplan is administered at a dosc of from

about 0.1 ma/kg (mg zitucoplan/kg subject body weight} to about 0.6 ma/kg.

The method of any of claims 1-4, wherein zilucoplan administration comprises scif-

administration.

The method of any of claims 1-3, wherein zilucoplan adnunistration comprises use of a

prefilled syringe.
The method of claim 6, wherein the syringe comprises a 29-gauge needie.

The method of any of claims 1-7, wherein zilucoplan adnunistration comprises seif-

adounistration using a self-admiunistration device.

The method of claim &, wherein the self-administration device comprises the prefilied

syringe of claim 6 or 7.
The method of claim 9, wherein the prefilled syringe is a glass syringe.

The method of claim 9 or 10, wherein the prefilled syringe comprises a maximum fill

volume of at feast 1 ml.

The method of any of claims 8-11, wherein the self-administration device comprises a

zilucoplan solution.
The method of claim 12, wherein the zilucoplan sclution is an aqueous solution.

The method of claim 12 or 13, wherein the zilucoplan solution is preservative-free.
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15.  The method of any of claims 12-14, wherein the self-administration device comprises a

zilucoplan solution volume of from about 0.15 mi to about 0.81 mb.

16. The method of any of claims 1-15, wherein the subject is screened prior to zilucoplan

administration.

17.  The method of claim 16, wherein the screenming comprises assessment of Quantitative

Myasthenia Gravis {(MG) score.
{8, The method of claim 17, wherein subject QMG score is > 12,

19.  The method of claim 18, wherein the subject does not receive MG therapy for at least

10 hours prior to QMG score assessment.

20, The method of claim 18 or 19, wheremn the subject does not receive acetyicholinesterase

inhibitor therapy for at least 10 hours prior to QMG score assessment.
21, The method of any of claimms 18-20, wherein > 4 QMG test ttems achieve a score of 2 2.
22.  The method of anv of claims 1-21, wherein the subject is between 18 and 85 vears old.

23, The method of any of claims 16-22, wherein screening comprises selecting subjects

previously diagnosed with gMG.
24,  The method of claim 23, wherein the gMG diagnosis is made according to Myasthenia

Gravis Foundation of America (MGFA) criteria.

25. The method of any of claims 16-24, wherein screening comprises assessment of

acetylcholinesterase receptor (AChR) autoantibody levels.

26.  The method of any of claims 16-25, whercin screening comprises confirming no change

in corticosteroid dose received by subject for at least 30 days prior to screening.

27.  The method of any of claims 16-26, wherein sergening comprises confirming no change

in subject immunosuppressive therapy for at least 30 davs prior to screening.

28.  The method of anv of claims 16-27, wherein screening comprises @ serum pregnancy

test and/or a urine pregnancy test,

29. The method of any of claims 1-28, wherein zilucoplan adnunistration comprises daily
administration.
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33, The method of any of claims 1-29, wherein the subject simuitaneously receives

standard of care gMG therapy.

31, The method of claim 30, wherein the standard of care gMG therapy comprises ong or
more of pyndostigmine treatment, corticosteroid {rcatment, and IMMUNOsSUPPICssive

drug treatment.

jO]
[

The method of any of claims 1-31, wherein the subject 1s evaluated or monitored for an
MG characteristic, wherein the MG characteristic comprises one or more of QMG
score, Myasthenia Gravis-Activities of Daily Living (MG-ADL) score, MG-QOL15r

score, and MG Composite score.

33, The method of claim 32, wherein subject evaluation or monitoring comprises assessing

change in the MG charactenistic during or after subject zilucoplan treatment.

34, The method of claim 33, wherein treated subject QMG score 1s reduced.

35, The method of claim 34, wherein treated subject QMG score is reduced by at least 3
points.

36. The method of claim 34 or 35, wherein treated subject QMG score is reduced at or
before 12 weeks of treatment.

37. The method of any of claims 34-36, wherein treated subject QMG score 1s monitored
over the course of zilucoplan treatment.

38.  The method of any of claims 34-37, wherein the subject is receiving cholinesterase

inhibitor treatment over the course of zilucoplan treatment.

39, The method of claim 38, wherein cholinesterase mnhibitor treatment is withheld forat

least 10 hours prior to assessment of treated subject QMG score.

40,  The method of claim 39, wherein the change in the MG characteristic comprises change
in MG Composite score of at Ieast 3 points from a baseline MG Composite score.

41, The method of claim 40, wherein the change in MG Composite score from baschine MG

Composite score occurs at or before 12 weeks of zilucoplan treatment.

42, The method of claim 39, wherein the change in the MG characteristic compnises change
i MG-ADL score of at least 2 points from a baseline MG-ADL score.
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43, The method of claim 42, wherein the change in MG-ADL score from baseline MG-

ADL score occurs at or before 12 weeks of zibucoplan treatment.

44, The method of any of claims 1-43, wherein the zitucoplan is 1n a solution, wherein the

solution comprises phosphate-buffered saline (PBS).

45, The method of claim 1-44, wherein the zilucoplan 1s in a solution and the solution

comprises from about 4 mg/mi to about 200 mg/ml zilucoplan.
46. The method of claim 45, wherein the solution comprises about 40 mg/mi zilucoplan.

47, The method of any of claims 1-46, wherein subject zilucoplan plasma levels reach

maximom concentration (Cma) on the first dav of treatment,

4%. The method of any of claims 1-47, wherein at least 90% hemolysis inhibition 1s
achieved in subject serum, wherein, optionally, hemolvsis inhibition is measured by a

sheep red blood cell GRBC) hemolysis assay.
48, A kit comprising:
a svringe compnsing zilucoplan; and
mstructions for use.
50. The kit of claim 49, wherein the syringe comprises a self-injection device.

51. The kit of claim 49 or 50, wherein the self-injection device comprises a BD

ULTRASAFE PLUS™ gelf-adminisiration device.

Lh
)

The kit of any of claims 49-51 comprsing an alcohol wipe.

N
132

The kit of any of claims 49-32 comprising a wound dressing.

54, The kit of any of claims 49-53 comprising a disposal container.

wh
LN

The kit of any of claims 49-34, wherein the zilucoplan is in a solution.
56. The kit of claim 55, wherein the solution is an aqueous solution.

57.  The kit of claim 56, wherein the solution comprises phosphate buffercd saline.

&0
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58, The kit of anv of claims 35-57, wherein the solution comprises from about 4 mg/ml to

about 200 mg/ml zilucoplan.
59.  The kit of claim 38, wherein the solution comprises about 40 mg/m! zilucoplan.
66, The kit of anv of claims 35-59, whercin the solution comprises a prescrvative.
61. A method of evaluating a treatment for MG, the method comprising:
screening an evaluation candidate for at least one evaluation participation critenia;
selecting an evaluation participant;
administering the treatment for MG to the evaluation participant; and
assessing at least one efficacy endpoint;

wherein, optionally, the treatment for MG 1s in accordance with any one of claims

1-48 and 935-112.

62. The method of claim 61, wherein the at least one evaluation participation criteria

comprises MG diagnosis.
63.  The method of claim 62, wherein the MG diagnosis is gMG diagnosis.

64, The method of claim 63, wherein the gMG diagnosis is made according to MGFA

criteria.

65,  The method of anv of claims 61-64, whercin the at least one evaluation participation

critenia comprises QMG score.

66.  The method of claim 63, wherein evaluation participant selection requires cvaluation

candidate QMG score of > 12,

The method of clatm 65 or 66, wherem the evaluation candidate has received at least

o
~1

one alternative MG treatment prior {o screening,

68.  The method of claim 67, wherein evaluation candidate QMG score s assessed at least

10 hours after receiving the at least one alternative MG treatment.

&1
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69.  The method of claim 68, wherein the at least one alternative MG treatment comprises

acetylchobinesterase nhibitor administration.

70.  The method of any of claims 65-69, wherein evaluation participant selection requires a

score of > 2 for > 4 (M5 test items.

71, The method of any of claims 61-70, wherein the at least one evaluation participation

criteria comprises evaluation candidate age.

72.  The method of claim 71, wherein evaluation participant selection requires evaluation

candidate age of between 18 and 85 years old.

73, The method of any of claims 61-72, wherein the at east one evaluation participation
crteria comprises AChR autoantibody level and/or anti-muscle~-specific kinase

autoantibody level.

74.  The method of any of claims 61-73, wherein the at least one evaluation participation
criteria comprises no change in corticosteroid dose received by evaluation candidate for

at least 30 days prior to screening.

75.  The method of any of claims 61-74, wherein the at least one evaluation participation
criteria comprises no change n evalnation candidate immunosuppressive therapy for at

least 30 days prior to screening,

3
jox)

The method of any of claims 61-75, wherein the at least one evaluation participation

criteria comprises confirmation that the evaluation candidate is not pregnant.

77.  The method of claim 76, wherein screening comprises a serum pregnancy test and/or a

wrine pregnancy test.

78.  The method of any of claims 61-77, wherein the treatment for MG 1s administered over

an evaluation period.

~d
O

The method of claim 78, wherein the evaluation period s from about 1 day to about 12

weeks.
R0, The method of claim 78, wherein the evaluation period is about 12 weeks or longer.

81. The method of any of claims 78-80, wherein the evaluation participant receives
standard of care gMG therapy over the evaluation period.

&2
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&4.

o o]
:~J

88,

89,

80.

a1,

92.

The method of claim 81, wherein the standard of care gMG therapy comprises one or
more of pyridostigmine treatment, corticosteroid freatment, and immunosuppressive

drug treatment.

The method of any of claims 61-82, wherein the at least one efficacy endpoint

comprises treated subject QMG score reduction.

The method of claim &3, wherein treated sabject QMG score reduaction is at least 3

poinis.

The method of claim 83 or 84, wherein the evaluation participant receives

cholinesterase inhibitor treatment during the evaluation period.

The method of claim &3, wherein the cholinesterase inhibitor treatment is withheld for

at least 10 hours prior {o assessment of treated subject QMG score.

The method of any of claims 61-86, wherein the at least one efficacy endpoint
comprises a change in baseline score for one or more of MG-ADL score, MG-QOL15r

score, and MG Composite score.

The method of claim 87, wherein the at least one efficacy endpoint comprises a change

n bascline MG Composite score of at least 3 pomts.

The method of claim 88, wherein the change i baseline MG Composite score occurs at

or before 12 weeks of the treatment.

The method of any of claims 87-89, wherein the at least one efficacy endpoint

coraprises a change 1n baseline MG-ADL score of at least 2 points.

The method of claim 90, wherein the change in baseline MG-ADL score occurs at or

before 12 weeks of the treatment for MG.

The method of any of claims 61-91, wherein assessing the at least one efficacy endpoint
comprises a set of assessments, wherein the set of assessments are carried out in the
order of: {1} assessing evaluation participant MG-QOL15r score; (2) assessing
evaluation participant MG-ADL score; (3) assessing evaluation participant QMG score;

and (4) assessing evaluation participant MG Compostie score.

&3
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93.

94,

100,

101

102.

103.

104,

The method of claim 92, wherein the set of assessments are carried out on one or more

occasions after administering the treatment for MG,

The method of claim 93, wherein the one or more occasions after administering the
treatment for MG mclude 1 week, 2 weeks, 4 weeks, 8 weeks, and/or 12 wecks after

adnunistering the treatment for MG,

The method of any of claims 1-48, wherein zilucoplan is administered at a datly doge of

from about 0.1 mg/kg to about 0.3 mg/kg.
The method of claim 95, wherein zilucoplan is admnistered at a dose of 0.3 mg/kg,

The method of any one of claims 1-48, 95 or 96, wherein subject QMG score and/or

MG-ADL score 15 reduced.

The method of claim 97, wherein QMG score 1s reduced by > 3 points by 8 weeks of

treatment.

The method of claim 97 or 98, wherein MG-ADL score 18 reduced by > 2 points by &

weeks of treatment.

The method of any one of claims 1-48 and 95-99, wherein risk of need for rescug

therapy is reduced.

The method of any one of claims 1-48 and 95-100, wherein administration is carried out

at an MG disease stage that occurs prior to a critical or crisis stage of MG,

The method of any one of claims 1-48 and 95-101, wherein zilucoplan admimstration

leads to reduced subject sympiom expression.

The method of claim 102, wherein the reduced subject symptom expression exceeds

reduced subject symptom expression associated with eculizamab administration,

The method of any one of claims 1-48 and 95-103, wherein subject neuromusculiar

junction (NMJ} membrane attack complex (MAC) pore formation is mhibited.
. The method of claim 104, wherein safety factor at the NMI is improved.

. The method of any one of claims 1-48 and 95-103, wherein zilucoplan is administered

i combination with a therapeutic agent.
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108,

109.

{10

111

. The method of claim 106, wherein the therapeutic agent comprises an

BRmunosuppressive agent.

The method of claim 107, wherein the immunosuppressive agent cOmprises a
compound selected from one or more of azathiopring, cvclosporing, cyvclosporing A,

mycophenolate mofetil, methotrexate, tacrolimus, cvelophosphamide, and rituximab.

The method of any one of claims 106-108, wherein the therapeuotic agent comprises an

mhibitor of autoantibody-mediated tissuc destruction.

The method of claim 109, whergin the inhibitor of autoantibody-mediated tissue
destruction comprises a neonatal Fo receptor (FeRN) inhibitor,
The method of claim 110, wherein adounistration of the FcRN inhibitor comprises

imtravenous immunoglobulin (AVIG) treatment.

. The method of any one of claims 106-111, wherein zilucoplan and the therapeutic agent

are administered in overlapping regumens.

3. An administration device prepared for treatment of MG, the administration device

comprising:
a self-injection device comprising a syringe and needle; and

a predetermined volume of a pharmaceutical composition, wherein the
pharmaceutical composition comprises a 40 mg/mb concentration of zilucoplan in
an aqueous solution, and wherein the predetermined volume is modified fo
facilitate zilucoplan administration to a subject at a dose of 0.3 mg per kg subject

weight,

114, The admimstration device of claim 113, whereimn the selfinjection device comprises a

LIS,

BD ULTRASAFE PLUS™ gelf-administration device.
A kit prepared for treatment of MG, the kit comprising:

a set of admunistration devices comprising two or more admimstration devices

according to the administration device of claim 113 or 114; and

wmstructions for use of the kit
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116. The kit of claim 115 comprising an alcohol wipe.

137,

~1

The kit of claim 115 or 116 comprising a wound dressing.
{18, The kit of any one of claims 115-117 comprising a disposal container.

119, The kit of any one of claims 115-118, wherein the pharmaceutical composition is

preservative free.

120, The kit of any one of claims 115-119, wherein the kit 1s prepared for storage at room

temperature,
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BoxNo.ll  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

—_

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. m No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
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Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

|:| No protest accompanied the payment of additional search fees.
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International Application No. PCT/ US2019/ 057316

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-48

A method of treating myasthenia gravis the method comprising
administering zilucoplan to a subject, including pre
screening of the subject to be treated.

2. claims: 49-60, 113-120

A kit comprising a syringe or a self-injection device
comprising zilucoplan and instructions for use.

3. claims: 61-112

A method of evaluating a treatment for treating myasthenia
gravis
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