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DOSAGE AND ADMINISTRATION OF ANTI-CS ANTIBODIES FOR TREATMENT OF
GENERALIZED MYASTHENIA GRAVIS

RELATED APPLICATIONS

This application claims the benefit of priority to U 8. Provisional Patent Application No.
62/805,350, filed Febroary 14, 2019, and UK. Provisional Patent Application No. 62/814,935,
filed March 7, 2019, the entire contents of which are incorporated herein by reference for all

purposes.

REFERENCE TO SEQUENCE LISTING SUBMITTED ELECTRONICALLY
The content of the electronically submitted sequence listing in ASCH text file (Name:
701828 AX9 0041PC ST25 Sequence Listing.txt; Size: 55 KB; and Date of Creation:

February 10, 2020) is incorporated herein by reference in its entirety.

BACKGROUND

The complement system acts in conjunction with other immunological systems of the
body to defend against intrusion of cellular and viral pathogens. There are at least 25
complement proteins, which are found as a complex collection of plasma proteins and membrane
cofactors. The plasma proteins make up about 10% of the globulins in vertebrate serum.
Complement components achieve their immune defensive functions by mteracting 1n a series of
mtricate but precise enzymatic cleavage and membrane binding events. The resulting
complement cascade leads to the production of products with opsonic, immunoregulatory and
iytic functions.

Myasthenia Gravis (MG) s a rare, debilitating, acquired autoimmune neurologic disorder
of the neuromuscular junction (NMJ} caused by the failure of neuromuscular transmission,
which results from the binding of auto-antibodies (auto-Abs) to proteins involved in signaling at
the NMJ. These proteins include the nicotine acetylcholine receptors {AChRs) or, less
frequently, a muscle-specific tyrosine kinase (MuSK) involved in AChR clustering.

MG may cause life-threatenung respiratory failure, referred to as myasthenic crisis. MG
has a prevalence of 14-20 per 100,000 in the U.S | affecting roughly 60,000 Americans. It
affects males and females in equal ratio, although the incidence in females peaks in the 3rd

decade as compared to males in whom the peak age at onset 1s in the 6th or 7th decade. About



(¥4

15

20

30

WO 2020/168079 PCT/US2020/018113

15% to 20% of subjects will experience a myasthenic crisis during the course of their disease,
75% within 2 years of diagnosis, requiring hospitalization and ventilatory support. Mortality
from MG 13 approximately 4%, mostly due to respiratory failure.

Myasthenia gravis s clinically characterized by weakness and fatigability of voluntary
skeletal muscles. MG may mitially present with ocular muscle weakness affecting eye and
eyelid movement, referred to as ocular MG (oMG). Ten percent of subjects have disease limited
to ocular muscles. Ninety percent of subjects have generalized MG, with muscle weakness
mvolving neck, head, spine, bulbar, respiratory or limb muscles. Bulbar weakness refers to
muscles controlled by nerves originating from the bulb-like part of the bramstem and manifests
as difficulty in talking, chewing, swallowing and control of the head.

Generalized myasthenia gravis {gMG) patients differ from the ocular myasthenia gravis
{oMG) population m that neuromuscular inflammation and the resultant chinical findings are not
just limited to the ocular muscles, but involve all voluntary muscle groups: the bulbar,
respiratory, head, neck, trunk or peripheral muscles with or without involvement of the eves.
Profound weakness and devastating consequences, including slurred speech, dvsarthria,
dysphagia, disorienting vision, shortness of breath (both with activity and at rest), weakness of
the upper and lower extrenuties, impatred mobility, marked reductions in the ability to perform
activities of daily living (ADLs), extreme fatigue and episodes of pulmonary fatlure requiring
mechanical ventilation are hallmarks of gMG. Compared with patients with isolated oMG,
patients with gMG have a greater incidence of morbidities and a higher burden of disease. gMG
15 a rare disorder, having an estimated prevalence between 145 to 278 per million. Patients with
eMG suffer from a devastating mflammatory neuromuscular disorder with limited therapeutic
options.

Hospitalizations for gMG exacerbations are common, with the need for respiratory
support, ncluding mechanical ventilation secondary to respiratory fatlure {e.g., myasthenic
crisis} and gastromtestinal tube placement for nutritional support and prevention of
dysphagia-associated aspiration. Patients with more advanced gMG have been reported to
experience increased mortality of up to 40% at 10 years following diagnosis.

While there 1s no cure for MG, there are therapies that reduce muscle weakness and
improve neuromuscular function. Current available treatments for myasthenia gravis aim to

modulate nesromuscular transmission, inhibit the production or effects of pathogenic antibodies,
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or inhibit inflammatory cytokines. There is currently no specific treatment that targets the
underlying pathophysiology of NMJ injury specificaliy- anti-AChR antibody- AChR interactions
resulting in complement activation via the classical pathway and mflammation, with the resultant
destruction of the NMIJ. There 1s no specific treatment that corrects the autoimmune defect in
MG With immunosuppressive therapies (I8 Ts) representing the current standard of care, which
usually combines cholinesterase inhibitors, corticosteroids and immunosuppressive drugs {most
commonly azathioprine [AZA], cyclosporine, and mycophenolate mofetil [MMF1), the majority
of subjects with MG can have their disease reasonably controlled. These therapies, however,
may not be optimal for all patients, and there is a cohort of subjects who do not respond
adequately to I8Ts, or cannot tolerate ISTs, and those who require repeated treatments with
plasma exchange (PE} and/or intravenous immunoglobulin (IVIg) to mamtain clinical stability.

In difficult-to-control cases, patients with gMG experience unrelenting inflammation,
tissue destruction, and consequent severe morbidities including profound muscle weakness,
impaired mobtility, shortness of breath, pulmonary failure, extreme fatigue, risk for aspiration,
and markedly impaired ADLs. These patients are typically diagnosed in the prime of their adult
fives, with a median age of onset ranging from 36 to 60 years. As a result of the morbidities
associated with gMG, many patients cannot work or have diminished work capacity, experience
difticultly caring for themselves and others, and require assistance speaking, eating, ambulating,
breathing and performing ADLs.

Uncontrolled terminal complement activation has been implicated in animal models of
experimental autormmune gMG as well as in other forms of astoimmune neuropathy in humans,
Auto-Abs recognize targeted neural or muscle tissues, including the AChR, leading to
uncontrolled terminal complement activation at the neural or muscle surface.

Autoantibody-driven uncontrolied termunal complement activation with membrane attack
complex (MAC)-dependent lysis and activation, and C3a-dependent mflammation at the NMJ
causes AChR loss and failure of neuromuscular transmission. Consistent with this model, both
complement component 3 fragments (C3a and C3b) and the MAC C5b-9 have been found in
NMIs of MG patients.

As there 13 no cure for MG, and standard of care 1s not effective for all patients, there is a

need to provide improved methods for treating these patients.
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SUMMARY

Provided herein are compositions and methods for treating generalized myasthenia gravis
{(gM3) in a human patient, comprising administering to the patient an anti-C5S antibody or
antigen binding fragment thereof, wherein the anti-C5 antibody or antigen binding fragment
thereot is administered (or is for administration} according to a particular clinical dosage
regimen {7.e., at a particular dose amount and according to a specific dosing schedule).

Ravulizumab (also known as antibody BNJ441, ALXN1210 or Ultomiris™} comprises
heavy and light chains having the sequences shown in SEQ ID NOs: 14 and 11, respectively, or
antigen binding fragments and variants thereof. The terms BNJ441, AT XN1210, ravulizumab
and Ultomiris™ may be used interchangeably throughout this document, but all refer to the same
antibody. Accordingly, an exemplary antibody for use in the methods described herein is
ravulizumab or an antibody comprising the heavy and light chain complementarity determining
regions (CDRs) or variable regions {(VRs) of ravulizumab.

In some embodiments, the antibody comprises the CDR1, CDR2, and CDR3 domains of
the heavy chain variable (VH) region of ravulizumab having the sequence shown in SEQ 1D NO:
12, and the CDRI, CDR2 and CDR3 domains of the light chain vaniable (VL) region of
ravulizumab having the sequence shown in SEQ ID NO: 8 In some embodiments,, the antibody
comprises CDR1, CDR2 and CDR3 heavy chain sequences as set forth in SEQ ID NOs: 19, 18,
and 3, respectively, and CDR1, CDR2 and CDR3 light chain sequences as set forth in SEQ ID
NQs: 4, 5, and 6, respectively.

In some embodiments, the antibody comprises VH and VL regions having the amino acid
sequences set forth in SEQ ID NO: 12 and SEQ ID NO: §, respectively. In some embodiments,
the antibody comprises a heavy chain constant region as set forth in SEQ ID NGO 13, In some
embodiments, the antibody comprises a variant human Fe constant region that binds to human
neonatal Fc receptor {FcRn), wherein the variant huoman Fo CH3 constant region comprises Met~
429-Leu and Asn-435-Ser substitutions at residues corresponding to methionine 428 and
asparagine 434, each in EU numbering.

In some embodiments, the antibody comprises CDR1, CDR2 and CDR3 heavy chain
sequences as set forth in SEQ ID N(s:19, 18, and 3, respectively, and CDR1, CBR2 and CDR3
light chain sequences as set forth in SEQ 1D NQGs:4, 5, and 6, respectively and a variant human

Fc constant region that binds to human neonatal Fc receptor (FcRn), wherein the variant human
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Fc CH3 constant region comprises Met-429-Leu and Asn-435-Ser substitutions at residues
corresponding to methionine 428 and asparagine 434, each in EU numbering.

In some embodiments, the antibody competes for binding with, and/or binds to the same
epitope on {5 as, the above-mentioned antibodies. In some embodiments, the antibody has at
least about 90% vanable region amino acid sequence identity with the above-mentioned
antibodies {(e.g., at least about 90%, 95% or 99% variable region identity with SEQ 1D NO:12
and SEQ ID NG:8).

In some embodiments, the antibody binds to human C5 at pH 7.4 and 25°C with an
affinity dissociation constant (KD) that 1s in the range 0.1 eM <KD <1 nM. Insome
embodiments, the antibody binds to human C5 at pH 6.0 and 25°C witha KD > 10 nM. In some
embodiments, the [(KD of the antibody or antigen-binding fragment thereof for human C5 at pH
6.0 and at 25°C)y/{(KD of the antibody or antigen-binding fragment thereof for human CS5 at pH
7.4 and at 25°C)] of the antibody 1s greater than 25

In some embodiments, patients treated according to the methods described herein have
been vaccinated against meningococcal infections within 3 years prior to, or at the time of,
inttiating treatment. In some embodiments, patients who received treatment less than 2 weeks
after receiving a memngococcal vaccine are also treated with appropriate prophyiactic antibiotics
until 2 weeks after vaccination. In some embodiments, patients treated according to the methods
described herein are vaccinated against meningococcal serotypes A, C, Y, W135, and/or B.

In some embodiments, the dose of the anti-C35 antibody or antigen binding {fragment thereof
15 based on the weight of the patient. For example, 1n some embodiments, about 2400 mg, about
2700 mg, about 3000 mg, about 3300 mg, and/or about 3600 mg of the anti-CS5 antibody or antigen
binding fragment thereof 1s administered to a patient based on their weight. In some embodiments,
2400 mg or 3000 mg of the anti-CS antibody or antigen binding fragment thereof 1s administered to a
patient weighing > 40 to < 60 kg, In some embodiments, 2700 mg or 3300 mg of the anti-(C5
antibody or antigen binding fragment thereof is administered to a patient weighing > 60 to < 100 kg,
In some embodiments, 3000 mg or 3600 mg of the anti-C3 antibody or antigen binding fragment
thereot is administered to a patient weighing > 100 kg, In some embodiments, dosage regimens are
adjusted to provide the optimum desired response {¢.g., an effective response).

In some embodiments, the anti-CS antibody or antigen binding fragment thereof 1s

admuinistered once on Day 1 of the administration cycle, once on Day 15 of the administration
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cycle, and every eight weeks thereafter. In some embodiments, the anti-C5 antibody or antigen
binding fragment thereof is admmistered every eight weeks after the administration cycle for an
extension period up to two years {e.g., at a dose of 3000 mg, 3300 mg, or 3600 mg).

In some embodiments, the anti-U5 antibody or antigen binding fragment thereof is
administered for one or more administration cycles. In some embodiments, the administration
cycle 1s 26 weeks. In some embodiments, the treatment comprises at least 1,2,3,4, 5,6, 7,8, 9,
10, or 11 cycles. In some embodiments, the treatment continues for the lifetime of the human
patient.

In some embodiments, a patient switches from receiving one 5 inhibitor to a different
S inhibitor during the course of treatment. Different anti-C3 antibodies may be administered
during separate treatment periods. For example, in some embodiments, a method of treating a
human patient having a complement-associated disorder {e.g., generalized myasthema gravis
(2M(3)) who 1s being treated with eculizumab is provided, the method comprising discontinuing
treatment with eculizumab and switching the patient to treatment with an alternative complement
mnhibitor. For example, in some embodiments, the patient is treated with eculizomab during a
treatment period (e.g., for 26 weeks), followed by treatment with another anti-CS5 antibody {e.g,,
ravulizumab) during an extension period. In some embodiments, eculizumab 1s adnmunistered to
the patient at a dose of 900 mg on Days 1, 8, 15, and 22 of the administration cycle during an
induction phase, followed by a maintenance dose of 1200 mg of eculizumab on Day 19 of the
administration cycle and every two weeks thereafter {e.g., for a total of 26 weeks), followed by
treatment with ravulizumab for an extension period of up to two years. In some embodiments, a
method of treating a human patient having a complement-associated disorder who s being
treated with ravulizumab s provided, the method comprising discontinuing treatment with
ravulizumab and switching the patient to treatment with an alternative complement ihibttor.
For example, the patient 1s treated with ravulizumab during a treatment period (e.g., for 26
weeks}, followed by treatment with another anti-C5 antibody (e.g., eculizumab) during an
extension period.

Exemplary alternative complement inhibitors include, but are not hmited to antibodies, or
antigen-binding fragments thereof, small molecules, polypeptides, polyvpeptide analogs,
peptidomimetics, sitRNA and aptamers. In some embodiments, the alternative complement

mhibitor inhibits one or more of complement components C1, C2, C3, C4, C5, Co, {7, C8, 9,
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Factor D, Factor B, properdin, MBL, MASP-1, MASP-2, or biclogically active fragments
thereof. In some embodiments, the alternative complement inhibitor inhibits one or both of the
generation of the anaphylatoxic activity associated with C5a and/or the assembly of the
membrane attack complex associated with C5b. In some embodiments, the alternative
complement inhibitor 1s selected from the group consisting of CR1, LEX-CR1, MCP, DAF,
(D59, Factor H, cobra venom factor, FUT-175, complestatin, and K76 COOH.

In some embodiments, the treatment regimens described are sufficient to maintain
particular serum trough concentrations of the anti-C5 antibody or antigen binding fragment
thereof. For example, in some embodiments, the treatment maintains a serum trough
concentration of the anti-CS5 antibody or antigen binding fragment thereof of 50, 55, 60, 65, 70,
75, 80, 85, 90, 05, 100, 105, 110, 115, 120, 125, 130, 135, 140, 145, 150, 155, 160, 165, 170,
175, 180, 185, 190, 200, 205, 210, 215, 220, 225, 230, 240, 245, 250, 255, 260, 265, 270, 280,
290, 300, 305, 310, 315, 320, 325, 330, 335, 340, 345, 350, 355, 360, 365, 370, 375, 380, 385,
390, 395, or 400 ug/ml or greater. In some embodiments, the treatment maintains a serum
trough concentration of the anti-CS antibody or antigen binding fragment thereof of 100 pg/ml or
greater. In some embodiments, the treatment maintains a serum trough concentration of the anti-
C5 antibody or antigen binding fragment thereof of 150 pg/ml or greater. In some embodiments,
the treatment maintains a serum trough concentration of the anti-C3 antibody or antigen binding
fragment thereof of 200 pug/ml or greater. In some embodiments, the treatment maintains a
serum trough concentration of the anti-CS antibody or antigen binding fragment thereof of 250
ug/mi or greater. In some embodiments, the treatrent maintains a serum trough concentration
of the anti-C3 antibody or antigen binding fragment thereof of 300 ug/ml or greater. In some
embodiments, the treatment maintains a serum trough concentration of the anti-CS antibody or
antigen binding fragment thereof of between 100 pg/ml and 200 pg/ml In some embodiments,
the treatment maintains a serum trough concentration of the anti-C5 antibody or antigen binding
fragment thereof of about 175 ug/ml.

In some embodiments, to obtain an effective response, the anti-C5 antibody 15
administered to the patient in an amount and with a frequency to maintain at feast 50 ug, 55ug,
60 ng, 65 ug, 70 ug, 75 ug, 80 ug, 85 ug, 90 ug, 95 ug, 100 yg, 105 ug, 110 peg, 115 pg, 120 ug,
125 ug, 130 ug, 135 po, 140 pug, 145 ug, 150 pg, 155 ug, 160 ug, 165 ug, 170 ug 175 ug, 180
ug, 185 ug, 190 pg, 195 ug, 200 ug, 205 ug, 210 ug, 215 ug, 220 ug, 225 ug, 230 ug, 235 pg,

~J
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240 yg, 245 pg, 250 peg, 255 pg, or 260 ug of antibody per milliliter of the patient’s blood. In
some embodiments, the anti-C5 antibody 1s administered to the patient in an amount and with a
frequency to maintain between 50 pg and 250 pg of antibody per milliliter of the patient’s blood.
In some embodiments, the anti-C5 antibody 18 administered to the patient in an amount and with
a frequency to maintain between 100 pg and 200 ug of antibody per milliltter of the patient’s
blood. In some embodiments, the anti-CS antibody 1s administered to the patient in an amount
and with a frequency to maintain about 175 ug of antibody per milliliter of the patient’s blood.

In some embodiments, to obtain an effective response, the anti-CS5 antibody is
administered to the patient in an amount and with a frequency to maintain a minimum free 5
concentration. For example, in some embodiments, the anti-C35 antibody 1s administered to the
patient in an amount and with a frequency to maintain a free C5 concentration of 0.2 ug/mL, 0.3
ug/ml, 0.4 pg/mL, 0.5 ug/mL or below. In some embodiments, the anti-CS antibody 13
administered to the patient in an amount and with a frequency to maintain a free C5
concentration of 0.309 to 0.5 pg/ml or below. In some embodiments, the treatment described
herem reduces free CS concentration by greater than 99% throughout the treatment period. In
some embodiments, the treatment reduces free C3 concentration greater than 99.5% throughout
the treatment period.

The anti-C5 antibodies or antigen binding fragments thereof can be administered to a
patient by any suttable means. In some embodiments, the antibodies are formulated for
mtravenous administration.

The efficacy of the treatment methods provided herein can be assessed using any suitable
means. In some embodiments, for a gMG patient, the treatment produces at least one therapeutic
effect selected from the group consisting of but not hmited to a reduction or cessation in
milammation, tissue destruction, profound weakness, slurred speech, dysarthria, dysphagia,
disorienting vision, shortness of breath (both with activity and at rest), weakness of the upper and
lower extremities, impaired mobility, marked reductions in the ability to perform activities of
daily living (ADLs), extreme fatigue, and episodes of pulmonary failure requiring mechanical
venttlation. In ancther embodiment, the patient has a clinically meaningful improvement
{reduction} in one or more measurements of gM{(G severity selected from the group consisting of
MG-ADL, QMG, MG-QOL1 51, Neuro-QOL Fatigue, EQ-5D-5L, MGFA-PIS and/or MGC.

In some embodiments, the treatment results in ternninal complement inhibition.
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In some embodiments, this disclosure provides a method comprising administering a
therapeutically effective amount of ravulizumab to a patient, wherein the patient is positive for
auto-antibodies binding to nicotinic acetyicholine receptor {anti-AChR) and shows marked
generalized weakness or bulbar signs and symptoms of myasthenia gravis, and wherein the
patient 1s administered ravulizumab for at least 26 weeks. In some embodiments, the patient had
previously received therapy for myasthenia gravis including anticholinesterase mhihitor therapy
and immunosuppressant therapy (IST) and requires chronic plasma exchange or chronic IVIg to
maintain chinical stability.

In some embodiments, the patient being treated by the methods provided herein
experiences a clinically meaningful improvement (reduction} in Myasthenia Gravis Activities of
Daily Living (MG-ADL) score after 26 weeks of treatment. In some embodiments, the treatment
effect will be estimated by the difference 1 means between the ravulizumab group and placebo
group in the change from Baseline in MG-ADL total score at Week 26 urespective of rescue
therapy. A lower value of the corresponding estimate will indicate a beneficial treatment effect.
In some embodiments, rescue therapy will be allowed when a patient’s health is in jeopardy, f
rescue therapy was not administered (e g., emergent situations), or if a patient experiences
chinical deterioration, as defined herein. In some embodiments, rescue therapy includes high-
dose corticosteroids, PP/PE or IVIg. In some embodiments, the clinically meaningtul
waprovement the patient experiences 15 at least a 3 point reduction in the patient's MG-ADL
score after 26 weeks of treatment. In some embodiments, the treatment effect corresponding to
the dichotomous endpoint of the MG-ADL 3-point response at Week 26 trrespective of rescue
therapy will be estimated by the odds ratio (OR) of the proportions of the corresponding
endpoint 1 the ravulizamab group compared with the placebo group.

In some embodiments, the patient being treated by the methods provided heremn
experiences a chinically meaningful improvement (reduction) in guantitative Myasthenia Gravis
score {QMG) after 26 weeks of treatment. In some embodiments, the treatment effect
corresponding to the change from Baseline continuous endpomts will be estimated by the
difference in means between the ravulizumab group and placebo group in the change from
Baseline in QMG score at Week 26 urrespective of rescue therapy. A lower value of the
corresponding estimate will indicate a beneficial treatment effect. In some embodiments, the

clinically meaningful improvement the patient experiences 1s at least a 5 point reduction in the
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patient's MG score after 26 weeks of treatment. In some embodiments, the treatment effect
corresponding to the dichotomous endpoint of the QMG 5S-point response at Week 26
urespective of rescue therapy will be estimated by the odds ratio (OR) of the proportions of the
corresponding endpoint in the ravulizumab group compared with the placebo group.

In some embodiments, the patient being treated by the methods provided herein
experiences a clinically meaningful improvement (reduction} in Myasthenia Gravis Composite
{(MGC) score after 26 weeks of treatment. In some embodiments, the treatment effect
corresponding to the change from Baseline continuous endpoints will be estimated by the
difference in means between the ravulizumab group and placebo group in the change from
Baseline in MGC score at Week 26 urrespective of rescue therapy. A lower value of the
corresponding estimate will indicate a beneficial treatment effect.

In some embodiments, the patient being treated by the methods provided herein
experiences a clinically meaningful improvement (reduction) in quality of life as measured by
the Revised 15-Component Myasthenia Gravis Quality of Life (MG-QOL15r) score after 26
weeks of treatment. In some embodiments, the treatment effect corresponding to the change
from Baseline continuous endpoints will be estimated by the difference in means between the
ravulizumab group and placebo group in the change from Baseline 1n MG-QOL1 51 score at
Week 26 irrespective of rescue therapy. A lower value of the corresponding estimate will
indicate a beneficial treatment effect.

In some embodiments, the patient being treated by the methods provided heremn
experiences a chinically meaningful improvement (reduction) in neuro-fatigue as measured by
the Neuro-QQOL Fatigue score after 26 weeks of treatment. In some emboduments, the treatment
effect corresponding to the change from Baseline continucus endpoints will be estimated by the
difference 1n means between the ravulizumab group and placebo group 1n the change from
Basehine in Neuro-(QOL score at Week 26 wrespective of rescue therapy. A lower value of the
corresponding estimate will indicate a beneficial treatment effect.

In some embodiments, the patient being treated by the methods provided heremn
experiences a clinically meaningful improvement {(increase) in health status as measured by the
EQ-5D-5L health status score after 26 weeks of treatment. In some embodiments, the patient
being treated by the methods provided herein experiences a clinically meaningful improvement

{increase) in health status as measured by the EQ-5D-5L index score after 26 weeks of treatment.
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In some embodiments, the patient being treated by the methods provided herein experiences a
clinically meaningful improvement (increase) in health status as measured by the EQ-5D-5L

Y AS score afier 26 weeks of ireatment. In some embodimenis, the treatment effect
corresponding to the change from Baseline continuous endpoints will be estimated by the
difference in means between the ravulizumab group and placebo group in the change from
Baseline in EQ-5D-5L health status score (e.g., EQ-5D-5L index score or EQ-5D-5L VAS score
at Week 26), irrespective of rescue therapy. A lower value of the corresponding estimate will
mdicate a beneficial treatment effect.

In some embodiments, the patient being treated by the methods provided herein
experiences a clinically meaningful improvement (increase) in health status as measured by the
MGF A-PIS score after 26 weeks of treatment. The treatment effect corresponding to the
MGFA-PIS endpoint will be estimated by the proportional odds ratio (OR) of the cumulative
proportions over the ordinal categories (starting from the best outcome) of this endpoint in the
ravulizumab group compared with the placebo group at Week 26, irrespective of rescue therapy.
An estimate of OR > 1 will indicate a beneficial treatment effect.

In some embodiments, the patient being treated by the methods provided herein
experiences a clinically meaningtul improvement (increase) in health status as measured by the
reduced mcidence of all-cause hospitalization or clinical deterioration, as defined herein, after 26
weeks of treatment. In some embodiments, the treatment effect corresponding to the
dichotomous endpomnt of the all-cause hospitalization or clinical deterioration, as defined herem,
over 26 weeks irrespective of rescue therapy will be estimated by the odds ratio {OR) of the
proportions of the corresponding endpoint in the ravulizumab group compared with the placebo
group. An estimate of OR <1 corresponding to the composite hospitalization endpoint will
mdicate a beneficial treatment effect, ikewise an estimate of OR > 1 corresponding responder
endpomts will indicate a beneficial treatment effect.

In some embodiments, this disclosure provides a method of treating generalized
myasthenia gravis 1o a patient in need thereof comprising administering ravulizomab to the
patient, wherein the patient 1s positive for auto-antibodies binding to nicotinic acetyicholine
receptor {anti-AChR) and shows marked generalized weakness or bulbar signs and symptoms of
myasthenia gravis while receiving therapy for myasthenia gravis including anticholinesterase

mhibitor therapy and immunosuppressant therapy (IST) or requires chronic plasma exchange or
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chronic IVig to mamtain clinical stability; wherein ravulizumab 1s administered using a phased
dosing schedule as defined herein, and wherein the patient has a clinically meaningful
mprovement {reduction) in at least one measurement of generalized myasthema gravis severity
selected from the group consisting of MG-ADL, MG, MG-QOL15r, Neuro-(QOL Fatigue, EQ-
5D-5L, MGFA-PIS and/or MGC.

In some embodiments, this disclosure provides a method of treating generalized
myasthenia gravis in a patient in need thereof comprising administering ravulizumab to the
patient, wherein the patient is positive for auto-antibodies binding to nicotinic acetylcholine
receptor {anti-AChR)} and shows marked generalized weakness or bulbar signs and symptoms of
myasthenia gravis while recetving therapy for myasthenia gravis including anticholinesterase
whibitor therapy and immunosuppressant therapy (IST) and requires chronic plasma exchange or
chronic TVig to mamtain clinical stability; wherein ravulizumab s administered using a phased
dosing schedule as disclosed herein, and wherein the patient has a clinically meaningful
improvement {(reduction) in two measurements of generalized myasthenia gravis severity
selected from the group consisting of MG-ADL, QMG, MG-QOL1 51, Neuro-QOL Fatigue, EQ-
SD-51, MGFA-PIS and/or MGC.

In some embodiments, this disclosure provides a method of treating generalized
myasthenia gravis in a patient in need thereof comprising administering ravulizumab to the
patient, wherein the patient is positive for auto~-antibodies binding to nicotinic acetylcholine
receptor {anti-AChR )} and shows marked generalized weakness or bulbar signs and symptoms of
myasthenia gravis while receiving therapy for myasthenia gravis including anticholinesterase
mhibitor therapy and smamunosuppressant therapy (IST) or requires chronic plasma exchange or
chronic IVIg to mamtain clinical stability; wherein ravalizumab s administered using a phased
dosing schedule as disclosed herein, and wherein the patient has a clincally meanmgful
mprovement {reduction) in three measurements of generalized myasthenia gravis severity
selected from the group consisting of MG-ADL, OMG, MG-QOL15r, Neuro-(3OL Fatigue, EQ-
3D-51L, MGFA-PIS and/or MGC. In some embodiments, the patient has a chncally meaningful
mmprovement {reduction) in four measurements of generalized myasthenia gravis severity
selected from the group consisting of MG-ADL, QMG, MG-QOL15r, Neuro-(QOL Fatigue, EQ-
5D-5L, MGFA-PIS and/or MGC. In some embodiments, the patient has a chinically meaningful

improvement {reduction) in five measurements of generalized myasthenia gravis severity,
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wherein the five measurements of generalized myasthenia gravis severity are MG-ADL, MG,
MG-QOL15r, Neurs-QOL Fatigue, EQ-5D-51, MGFA-PIS and/or MGC. Insome
embodiments, the patient has a chinically meaningful improvement (reduction) i six
measurements of generalized myasthenia gravis severity, wherein the five measurements of
generalized myasthenia gravis severity are MG-ADL, QMG, MG-QOL1 51, Neuro-QOL Fatigue,
EQ-5D-5L, MGFA-PIS and/or MGC. In some embodiments, the patient has a chinically
meaningful improvement (reduction) in seven measurements of generalized myasthenia gravis
severity, wherein the five measurements of generalized myasthenia gravis severity are MG-ADL,
QMG, MG-QOL15r, Newro-QOL Fatigue, EQ-5D-5L, MGFA-PIS and/or MGC.

In some embodiments, this disclosure provides a method of treating generalized
myasthenia gravis in a patient in need thereof comprising administering ravulizumab by
intravenous infusion. In some embodiments, ravulizumab 1s admunistered subcutaneously. In
some embodiments, the ravulizumab comprises a heavy chain amino acid sequence according to
SEQ 1D NO: 12 and a hight chain amino acid sequence according to SEQ ID NO: 11, In some
ernbodiments, the ravulizumab is ravulizumab variant comprising a heavy chain amino acid
sequence according to SEQ ID NG: 14 and a light chain amino acid sequence according to SEQ
D NG 11

In some embodiments, this disclosure provides a method of treating generalized
myasthenia gravis in a patient in need thereof comprising administering an anti-C35 antibody or
antigen binding fragment thereof, wherein the antibody 1s an anti-CS antibody or an antigen
binding fragment thereof comprising a heavy chain variable region amino acid sequence
according to SEQ D NO: 27 and a light chain variable region amino acid sequence according to
SEQ ID NG: 28, In some embodiments, the antibody 15 an anti-C5 antibody or an antigen
binding fragment thereof comprising a heavy chain varniable region amino acid sequence
according to SEQ ID NO: 35 and a hight chamn variable region amine acid sequence according to
SEQ ID NO: 36, In some embodiments, the antibody s an anti-C5 antibody or antigen binding
fragment thereof comprising a heavy chain variable region amino acid sequence according to
SEQ ID NO: 43 and a hight chain variable region amino acid sequence according to SEQ ID NO:
44, In some embodiments, the antibody 1s an anti-C5 antibody or antigen binding fragment
thereot comprising a heavy chain variable region amino acid sequence according to SEQ ID NO:

45 and a light chain variable region amino acid sequence according to SEQ ID NO: 46,
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In some embodiments, this disclosure provides a method of treating generalized
myasthenia gravis in a patient in need thereof comprising administering a therapeutically
effective amount of ravulizumab 1s maintained at a concentration of between 56-100 pug/mlL in
the patient's serum.

In some embodiments, this disclosure provides a method of treating generalized
myasthenia gravis in a patient in need thereof comprising administering a therapeutically
effective amount of ravulizumab, wherein the patient experiences a discontinuation in the
administration of one or more IST following at least 26 weeks of treatment.

In some embodiments, this disclosure provides a method of treating generalized
myasthenia gravis in a patient in need thereof comprising administering a therapeutically
effective amount of ravulizumab, wherein the patient experiences a reduction in the need for
chronic plasma exchange or chronic IVIg to maintain clinical stability following at least 26
weeks of treatment.

In some embodiments, this disclosure provides a method of treating generalized
myasthenia gravis 1o a patient in need thereof comprising administering a therapeutically
effective amount of ravulizumab, wherein the patient no longer requires chronic plasma
exchange or chronic IVIg to maintain chnical stability following at least 26 weeks of treatment.

In some embodiments, this disclosure provides a method of treating generalized
myasthenia gravis 1o a patient in need thereof comprising administering a therapeutically
effective amount of ravulizumab, wherein the patient experiences a reduction in the need for
chronic plasma exchange or chronic IVig to mamntain climcal stability following at least 26
weeks of treatment.

In some embodiments, this disclosure provides a composition for use in a method of
treating myasthenia gravis (MG) in a human patient, the treatment comprising administering to
the patient an effective amount of the composition, wherein the compostition comprises an
antibody or an antigen binding fragment thereof comprising CDR1, CDR2 and CDR3 heavy
chain sequences as set forth in SEQ 1D NQGs:19, 18 and 3, respectively, and CDR1, CDR2 and
CDR3 light chain sequences as set forth in SEQ 1D NOs:4, 5 and 6, respectively.

In some embodiments, the antibody or the antigen binding fragment thereof comprises a

variant human Fe constant region that binds to human neonatal Fc receptor (FcRn), wherein the
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variant human Fe CH3 constant region comprises Met-429-Leu and Asn-435-Ser substitutions at
residues corresponding to methionine 428 and asparagine 434, each in E1J numbering.

In some embodiments, the composition comprising the antibody or the antigen binding
fragment thereof 1s adminsstered: (a) once on Day 1 of the adminstration cycle at a dose of:
2400 mg to a patient weighing > 40 to < 60 kg, 2700 mg to a patient weighing > 60 to < 100 kg,
or 3000 mg to a patient weighing > 100 kg; and (b} on Day 15 of the adminsstration cycle and
every eight weeks thereafter at a dose of 3000 mg to a patient weighing > 40 to < 60 kg, 3300
mg to a patient weighing > 60 to < 100 kg, or 3600 mg to a patient weighing > 100 kg,

In some embodiments, the antibody or the antigen binding fragment thereof comprises
the heavy chain variable region of SEQ ID NO:12 and the light chain variable region of SEQ ID
NO:8. In some embodiments, the antibody or the antigen binding fragment thereof further
comprises the heavy chain constant region of SEQ [D NQO:13.

In some embodiments, the antibody or the antigen binding fragment thereof comprises a
heavy chain polypeptide comprising the amino acid sequence of SEQ ID NG: 14 and the light
chain polypeptide comprising the amino acid sequence of SEQ ID NO:11.

In some embodiments, the antibody or the antigen binding fragment thereof binds to
human C5 at pH 7.4 and 25°C with an affinity dissociation constant (KD that 1s in the range 0.1
aM <KD <1 nM Insome emnbodiments, the antibody or the antigen binding fragment thereof,
binds to human C5 at pH 6.0 and 25°C with a KD > 10 nM.

In some embodiments, the antibody or the antigen binding fragment thereof is
at a loading dose of 2400 mg; and (b} on Day 15 of the admurustration cycle and every eight
weeks thereafter at a maintenance dose of 3000 mg.

In some embodiments, the antibody or the antigen binding fragment thereof is
cycle at a loading dose of 2700 mg; and (b} on Day 15 of the adminisiration cycle and every
eight weeks thereafter at a maintenance dose of 3300 mg,

In some embodiments, the antibody or the antigen binding fragment thereof 1s
administered to a patient weighing > 100 ke:(a) once on Day 1 of the admimistration cycle at a
loading dose of 3000 mg; and (b} on Day 15 of the admmistration cycle and every eight wegks

thereafter at a maintenance dose of 3600 mg,
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In some embodiments, treatment with the antibody or the antigen binding fragment
thereof maintains a serum trough concentration of the antibody or the antigen binding fragment
thereot of 100 ng/mb. or greater during the administration cvcle. In some embodiments,
treatment with the antibody or the antigen binding fragment thereof maintains a serum trough
concentration of the antibody or the antigen binding fragment thereof of 200 pg/mL or greater
during the administration cycle.

In some embodiments, treatment with the antibody or the antigen binding fragment
thereof maintains a free antibody or antigen binding fragment thereof concentration of 0.309 1o
0.5 ug/mL or less.

In some embodiments the antibody or the antigen binding fragment thereof 1s
administered at a dose of 3000 mg, 3300 mg or 3600 mg every eight weeks after the
administration cycle for up to two years.

In some embodiments, the antibody or the antigen binding fragment thereof 1s formulated
for intravenous adninistration.

In some embodiments, the patient treated with the antibody or the antigen binding
fragment thereof has not previously been treated with a complement inhibitor.

in some embodiments, the administration cycle 15 a total of 26 weeks of treatment.

In some embodiments, treatment with the antibody or the antigen binding fragment
thereof results in terminal complement inhibition.

In some embodiments, treatment with the antibody or the antigen binding fragment
thereof results in the patient experiencing a clinically meaningful improvement (reduction} in
Myasthenia Gravis Activities of Daily Living (MG-ADL) score after 26 weeks of treatment. In
some embodiments, the clirucally meaningful improvement the patient experiences 15 at least a 3
point reduction in the patient’s MG-ADL score after 26 weeks of treatment.

In some embodiments, treatment with the antibody or the antigen binding fragment
thereof results a chinically meaningtul improvement (reduction) in quantitative Myasthena
Gravis score {QMG) after 26 weeks of treatment. Tn some embodiments, the chinically
meaningful improvement the patient experiences ts at least a 5 pownt reduction n the patient’s

QMG after 26 weeks of treatment.
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In some embodiments, treatment with the antibody or the antigen binding fragment
thereof results 1n a clinically meaningful improvement (reduction} in Myasthenia Gravis
Composite (MGC) score after 26 weeks of treatment.

In some embodiments, treatment with the antibody or the antigen binding fragment
thereot results in a clhinically meaningful improvement (reduction) in quality of life as measured
by Myasthenia Gravis Quality of Life (MG-QOL151) score after 26 weeks of treatment.

In some embodiments, treatment with the antibody or the antigen binding fragment
thereof results 1n a clinically meaningful improvement (reduction} in neuro-fatigue as measured
by Neuro-QOL Fatigue score after 26 weeks of treatment.

In some embodiments, treatment with the antibody or the antigen binding fragment
thereof results in a clinically meaningful improvement (reduction) in health status as measured
by the Euro Quality of Life (EQ-5D-51) health status score after 26 weeks of treatroent.

In some embodiments, treatment with the antibody or the antigen binding fragment
thereof results 10 a clinically meaningful improverment (reduction) in the Myasthenia Gravis
Foundation of America (MGFA) Post-Intervention Status (PIS) after 26 weeks of treatment.

In some embodiments, the myastheria gravis 15 generalized myasthenia gravis (gMG). In
some embodiments, the gMG patient 1s anti AChR antibody positive,

In some embodiments, the antibody 15 ravulizumab.

In some embodiments, a kit for treating myasthenia gravis (MG) in a human patient 1s
provided, the kit comprising: (a) a dose of the antibody or the antigen binding fragment thereof
comprising CDR1, CDR2 and CDR3 domains of the heavy chan variable region having the
sequence set forth in SEQ 1D NG:12, and CDR1, CDR2 and CDR3 domains of the light chain
variable region having the sequence set forth 1n SEQ ID NGO §; and (b} instructions for using the
antibody or the antigen binding fragment thereof 1n the method of any one of the preceding
claims.

In some embodiments, the antibody or the antigen binding fragment thereof of kit
coraprises a variant human Fe constant region that binds to human neonatal Fe receptor (FeRn),
wherein the variant human Fo CH3 constant region comprises Met-429-Leu and Asn-435-Ser
substitutions at residues corresponding to methionine 428 and asparagine 434, each in EU

numbering,

[u——y
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In some embodiments, the antibody or the antigen binding {ragment thereof of the kit is
administered to a patient weighing > 40 to < 60 kg {a} once on Day 1 of the administration cvcle
at a loading dose of 2400 mg; and (b} on Day 15 of the administration cycles and every eight
weeks thereafter at a maintenance does of 3000 mg.

In some embodiments, the antibody or the antigen binding {ragment thereof of the kit is
administered to a patient weighing > 60 to < 100 kg {(a) once on Day 1 of the administration
cvele at a dose of 2700 myg; and {(b) on Day 15 of the administration cycles and every eight
weeks thereafter at a maintenance does of 3300 mg.

In some embodiments, the antibody or the antigen binding fragment thereof of the kit is
administered to a patient weighing > 100 kg (a) once on Day 1 of the adnmunstration cycle at a
dose of 3000 mg; and (b} on Day 15 of the administration cycles and every eight weeks
thereafter at a maintenance does of 3600 mg.

In some embodiments, the antibody is ravulizumab.

In some embodiments, the disclosure provides an antibody comprising CDR1, CDR2 and
CDR3 domains of the heavy chain variable region having the sequence set forth in SEQ ID
NO:12, and CDR1, CDR2 and CDR3 domains of the light chain variable region having the
sequence set forth in SEQ 1D NO:8 1s provided, for adnunistration in a treatment cycle.

In some embodiments, the antibody comprises a variant human Fc constant region that
binds to human neonatal Fc receptor (FcRn), wherein the variant human Fe CH3 constant region
comprises Met-429-Leu and Asn-435-Ser substitutions at residues corresponding to methionine
428 and asparagine 434, each in EU numbering,

In some embodiments, the antibody 15 administered: (3) once on Day 1 of the

of the admunustration cycle and every eight weeks thereafier at a dose of 3000 mg to a patient
weighing > 40 to < 60 kg, 3300 mg to a patient weighing > 60 to < 100 kg, 0or 3600 mgto a
patient weighing > 100 kg.

In some embodiments, the antibody is determined to be safe, tolerable, efficacious and
sufficiently non-immunogenic after multiple IV doses for use in MG patients.

In some embodiments, the antibody is ravulizamab.
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In some embodiments, a method of treating a human patient with MG 15 provided, the
method comprising administering to the patient an effective amount of an antitbody or an antigen
binding fragment thereof comprising CDR1, CDR2 and CDR3 heavy chain sequences as set
forth in SEQ ID NQGs:19, 18 and 3, respectively, and CDR1, CDRZ and CDR3 light chain
sequences as set forth in SEQ 1D NQOs:4, 5 and 6, respectively.

In some embodiments, the antibody or the antigen binding fragment thereof comprises a
variant human Fe constant region that binds to human neonatal Fc receptor (FcRn), wherein the
variant human Fc CH3 constant region comprises Met-429-Leu and Asn-435-Ser substitutions at
residues corresponding to methionine 428 and asparagine 434, each in EU numbering.

In some embodiments, the antibody or the antigen binding fragment thereof is
administered: (a) once on Day 1 of the admunistration cycle at a dose of | 2400 mg to a patient
weighing > 40 to < 60 kg, 2700 mg to a patient weighing > 60 to <100 kg, or 3000 mgtoa
patient weighing > 100 kg; and (b} on Day 15 of the administration cycle and every eight weeks
thereafter at a dose of 3000 mg to a patient weighing > 40 to <60 kg, 3300 mg to a patient

In some embodiments, the antibody or the antigen binding fragment thereof comprises
the heavy chain variable region of SEQ ID NO:12 and the light chain variable region of SEQ 1D
NO:8. In some embodiments, the antibody or the antigen binding fragment thereof further
comprises the heavy chain constant region of SEQ D NG: 13,

In some embodiments, the antibody or the antigen binding fragment thereof comprises a
heavy chain polypeptide comprising the amino acid sequence of SEQ 1D NG:14 and the light
chain polypeptide comprising the amino acid sequence of SEQ ID NO:11

In some embodiments, the antibody or the antigen binding fragment thereof binds to
human CS at pH 7.4 and 25°C with an affinity dissociation constant (Kp} that 15 in the range 0.1
nM <Kp <1 nM. Insome embodiments, the antibody or the antigen binding fragment thereof,
binds to human CS at pH 6.0 and 25°C witha Kp > 10 nM.

In some embodiments, the antibody or the antigen binding fragment thereof is
administered to a patient weighing > 40 to <60 kg (a) once on Day 1 of the administration cycle
at a dose of 2400 mg; and (b) on Day 15 of the administration cycle and every eight weeks

thereafter at a dose of 3000 mg.
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In some embodiments, the antibody or the antigen binding fragment thereof 1s
administered to a patient weighing > 60 to < 100 kg {8) once on Day 1 of the administration
cvcle at a dose of 2700 mg; and (b) on Day 15 of the admimistration cycle and every eight weeks
thereafter at a dose of 3300 mg.

In some embodiments, the antibody or the antigen binding fragment thereof 1s
administered to a patient weighing > 100 kg (a) once on Day 1 of the adnmunstration cycle at a
dose of 3000 mg; and (b} on Day 15 of the administration cycle and every eight weeks thereafter
at a dose of 3600 mg.

In some embodiments, treatment with the antibody or the antigen binding fragment
thereof maintains a serum trough concentration of the antibody or the antigen binding fragment
thereof of 100 pg/mb or greater during the administration cycle. In some embodiments,
treatment with the antibody or the antigen binding fragment thereof maintains a serum trough
concentration of the antibody or the antigen binding fragment thereof of 200 pg/mL or greater
during the administration cycle.

In some embodiments, treatment with the antibody or the antigen binding fragment
thereof maintains a free antibody or antigen binding tfragment concentration of 0.309 to
0.5 pg/mL or less.

In some embodiments, the antibody or the antigen binding fragment thereof 1s
administered at a dose of 3000 mg, 3300 mg, or 3600 mg every eight weeks after the
administration cycle for up to two years.

In some embodiments, the antibody or the antigen binding fragment thereof is formulated
for intravenous adnimustration.

In some embodiments, the patient has not previously been treated with a complement
inhibitor.

In some embodiments, the administration cycle ts a total of 26 weeks of treatment. In
some embodiments, the treatment results 1in terminal complement inhibition.

In some embodiments, treatment with the antibody or the antigen binding fragment
thereof results in the patient experiencing a chinically meaningful improvement (reduction} in
Myasthenia Gravis Activities of Daily Living (MG-ADL) score after 26 weeks of treatment. In
some embodiments, the clinically meaningful improvement the patient experiences is at least a 3

point reduction in the patient’s MG-ADL score after 26 weeks of treatment.
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In some embodiments, treatment with the antibody or the antigen binding fragment
thereof results a chimically meaningful improvement (reduction) in quantitative Myasthenia
Gravis score {QMG} after 26 weeks of treatment. In some embodiments, the clinically
meaningful improvement the patient experiences is at least a 5 point reduction in the patient’s
QMG after 26 weeks of treatment.

In some embodiments, treatment with the antibody or the antigen binding fragment
thereof results a chinically meaningful improvement {reduction) in Myasthenia Gravis Composite
{MGC) score after 26 weeks of treatment.

In some embodiments, treatment with the antibody or the antigen binding fragment
thereof results a chinically meaningful improvement (reduction) in quality of life as measured by
Myasthenia Gravis Quality of Life (MG-QOL15r) score after 26 weeks of treatment.

In some embodiments, treatment with the antibody or the antigen binding fragment
thereof results a chinically meaningful improvement (reduction) in neuro-fatigue as measured by
Neuro-QOL Fatigue score after 26 weeks of treatment.

In some embodiments, treatroent with the antibody or the antigen binding fragment
thereof results a chinically meaningful improvement (reduction) in health status as measured by
the Euro Quality of Life (EQ-5D-5L) health status score after 26 weeks of treatment.

In some embodiments, treatment with the antibody or the antigen binding fragment
thereof results a clinically meaningtul improvement (reduction) in the Myasthenia Gravis
Foundation of Armerica (MGFA) Post-Intervention Status (PIS) after 26 weeks of treatrent.

In some embodiments, the myasthenia gravis i1s generalized myasthena gravis {(sMG). In
some embodiments, the gMG patient 15 anti-AChR antibody positive.

In some embodiments, the antibody 1s ravalizumab.

Further, the disclosure encompasses any of the above embodiments being used with any

other of the above embodiments 1 any combination.

BRIEF DESCRIPTION OF THE BRAWINGS

FIG. 1 1s a schematic depicting the design of a Phase HI ALXNI210-MG-306 chinical
trial i gMG patients.

FIG. 2 1s a schematic depicting the every 8 week dosage regimen for ravulizumab versus
the every 2 week dosage regimen for eculizumab including the actual infusion days, for patients
participating in the Phase T ALXNI1210-M{G-306 study.
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Fi(z 3A, FIG. 3B, and FIG. 3C are the Furopean Quality of Life Survey (EQ-5D-5L)
health status questionnaire used in the clinical trial disclosed herein.

FI(3. 4 13 the Columbia-Suicide Severity Rating Scale (C-5SRS8) as measured at the
patient’s baseline/screening.

FI(3. S 13 the Columbia-Suicide Severity Rating Scale (C-5SRS) as measured since the

time of the patient’s last visit.

DETAILED DESCRIPTION

As used herein, the term “subject” or “patient” 1s a human patient {e.g., a patient having
generalized myasthenia gravis (gMG)). As used herein, the terms “subject” and “patient” are
mterchangeable.

As used herein, the phrase “requires chronic plasma exchange” refers to the use of
plasma exchange therapy on a patient on a regular basis for the management of muscle
weakness at least every 3 months over the last 12 months.

As used herein, the phrase “requires chronic IV1g” refers to the use of IVig therapy on
a patient on a regular basis for the management of muscle weakness at least every 3 months
over the last 12 months.

As used herein, the phrase “clinical deterioration” refers to patients who experience an
MG Crisis, which 1s defined as weakness from MG that is severe enough to necessitate
intubation or to delay extubation following surgery, where the respiratory fallure 1s due to
weakness of respiratory muscles, severe bulbar (oropharyngeal) muscle weakness
accompanies the respiratory rouscle weakuess, or s the predorminant feature 1o a patient; or
when there 1s significant symptomatic worsening to a score of 3 or a 2~-point worsening from
baseline on any one of the individual MG-Activities of Daily Living (MG-ADL) iteras other
than double vision or eyelid droop; or administration of rescue therapy 1s provided to a patient
whose, 1n the opinion of the investigator or investigator-designated physician, health would be
mn jeopardy, if rescue therapy were not given {e.g., emergent sifuations).

As used herein, “effective treatment” refers to treatment producing a beneficial effect,
e.g., amelioration of at least one symptom of a disease or disorder. A beneficial effect can take
the form of an improvement over baseling, 7.e., an improvement over a measurement or
observation made prior to imtiation of therapy according to the method. Effective treatment may
refer to, for example, alleviation of at least one symptom of MG
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The term “effective amount” refers to an amount of an agent that provides the desired
biological, therapeutic and/or prophylactic result. That result can be reduction, amelioration,
palliation, lessening, delaying and/or alleviation of one or more of the signs, symptoms, or
causes of a disease, or any other desired alteration of a biological system. In one example, an
“effective amount” 1s the amount of anti-C5 antitbody or antigen binding fragment thereof useful,
e.g., chinically proven, to alleviate at least one symptom of MG. An effective amount can be
administered in one or more administrations.

As used herein, the terms “induction” and “induction phase” are used interchangeably
and refer to the first phase of a dosing regimen.

As used herein, the terms “maintenance” and “maintenance phase” are used
mnterchangeably and refer to the second phase of a dosing regimen. In some embodiments,
treatment 15 continued as long as clinucal benefit 1s observed or until unmanageable toxicity or
disease progression occurs. The maintenance phase of ravulizumab dosing can last for between
6 weeks and the life of the subject. According to some embodiments, the maintenance phase
lasts for 26-52, 26-78, 26-104, 26-130, 26-156, 26-182, 26-208 weeks, or more. In some
embodiments, the maintenance phase lasts for greater than 26, 27, 28, 29, 30, 31, 32, 33, 34, 35,
36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 78, 104, 130, 156, or 182 weeks.
According to some embodiments, the maintenance phase lasts for greater than 1, 2, 3, 4, 5, 10,
15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80 years, or more years. [n some embodiments,
the maintenance phase lasts for the remainder of the subject’s life.

In some embodiments, the ravulizumab multiphase dosing regimen includes a third
phase. This third phase is used when an M patient must undergo a rescue procedure to
maintain clinical stability and mncludes admunistering plasma exchange/plasmapheresis
(PE/PP) and/or dosing with IVIg. In this phase after plasma s exchanged, a dose of
ravulizamab 1s adounustered to replace the drug lost during plasma exchange/plasmapheress.
According to some embodiments, supplemental study drug, e.g., ravulizumab, dosing is
required if PE/PP or IVIg rescue therapy s provided on nondosing days. In another
embodiment, it PE/PP or IVIg infusion 1s provided on a dosing day, it must occur prior to
study drug admimstration. According to some embodiments, if PE/PP or 1VIg 1s administered
on nonscheduled dosing visits, patients receiving PE/PP are administered a supplemental dose

4 hours after the PE/PP session is completed. In another embodiment, patients receiving IVig
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completed. In some embodiments, supplemental dose amounts may or may not vary

depending on PE/PP or [VIg (Table T and Table 2). In some embodiments, if PE/PP or [VIg

is administered on scheduled dosing visits, regular dosing will be followed 60 minutes after

the completion of PE/PP or IVIg. In some embodiments, no gap 1s required between a

supplemental dose and the regular scheduled dose.

TABLE 1: Supplemental dose when PE/PP is administered as rescue therapy on nonscheduled

dosing visits
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TABLE 2: Supplemental dose when intravenous immunoglobulin s administered as rescue

therapy on nonscheduled dosing visits.
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As used herein, the terms “loading dose” refers to the nitial dose administered to the

patient. A loading may be, for example, 2400 mg, 2700 mg, or 3000 mg. Loading doses may be
titered based on body weight.

As used herein, the terms “maintenance dose” or “mamntenance phase” refers to a dose
administered to the patient after the loading dose. For example, a maimtenance dose may be
3000 mg, 3300 mg, or 3600 mg. Maintenance doses may be titered based on body weight.

As used herein, the term “serum trough level” refers to the lowest concentration at which
the agent (e.g,, the anti-CS antibody or antigen binding fragment thereof} or medicine is present
in serum. In contrast, a “peak serum level” refers to the highest concentration of the agent in
serum. The “average serum level” refers to the mean concentration of the agent in serum over
time.

In one embodiment, the treatment regimens described are sufficient to maintain particular
serum trough concentrations of the anti-C5 antibody or antigen binding fragment thereof In one

embodiment, for example, the treatment maintains a serum trough concentration of the anti-C5
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antibody or antigen binding fragment thereof, of 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 103,
110, 115, 120, 125, 130, 135, 140, 145, 150, 155, 160, 165, 170, 175, 180, 185, 190, 200, 205,
210, 215, 220, 225, 230, 240, 245, 250, 255, 260, 265, 270, 280, 290, 300, 305, 310, 315, 320,
325, 330, 335, 340, 345, 350, 355, 360, 365, 370, 375, 380, 385, 390, 395 or 400 pg/mL or
greater. In one embodiment, the treatment maintains a serum trough concentration of the anti-C5
antibody or antigen binding fragment thereof of 100 ng/mb or greater. In another embodiment,
the treatment maintains a serum trough concentration of the anti-C5 antibody or antigen binding
fragment thereof of 150 pg/mL or greater. In another embodiment, the treatment maintains a
serum trough concentration of the anti-C5 antibody or antigen binding fragment thereof of

200 pg/mL or greater. In another embodiment, the treatment maintains a serum trough
concentration of the anti-C5 antibody or antigen binding fragment thereof of 250 pg/mbL or
greater. In another embodiment, the treatment maintains a serum trough concentration of the
anti-C5 antibody or antigen binding fragment thereof of 300 pg/mL or greater. In another
embodiment, the treatment maintains a serum trough concentration of the anti-CS$ antibody or
antigen binding fragment thereof of between 100 pg/mL and 200 pg/mL. In another
embodiment, the treatment maintains a serum trough concentration of the anti-CS$ antibody or
antigen binding fragment thereof of about 175 pg/mlL.

In another embodiment, to obtain an effective response, the anti-C5 antibody or antigen
binding fragment thereof is administered to a patient in an amount and with a frequency to
maintain a desired muimum free CS concentration. In one embodiment, for example, the
anti-C5 antibody or antigen binding fragment thereof 1s administered to the patient 1n an amount
and with a frequency to mawntain a free €5 concentration of 0.2 pg/mk, 0.3 ug/mL, 0.4 ng/ml,
0.5 ug/mkL or less. In another embodiment, the anti-C5 antibody or antigen binding fragment
thereof 1s admimstered to the patient in an amount and with a frequency to maintain a free CS
concentration of 0.309 to 0.5 ug/mL or less. In another embodiment, the treatment described
herein reduces free C5 concentration by greater than 99% throughout the treatment period. In
another embodiment, the treatment reduces free CS concentration greater than 99 5% throughout
the treatment period.

The term “antibody” describes polypeptides comprising at least one antibody derived
antigen binding site {e.g., VH/VL region or Fv, or CDR). Antibodies include known forms of

antibodies. The antibody can be, for example, a human antibody, a humanized antibody, a
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bispecific antibody, a chimeric antibody or a camelid antibody. The antibody also can be a Fab,
Fab’2, scFv, SMIP, Affibody®, nanobody or a single domain antibody. The antibody also can be
of any of the following isotypes: IgGl, IgG2, [G3, 5G4, IgM, IgAl, IgA2, IgAsec, IgD, and
IgE, and hybnid isotypes, e.g., 12GG2/4. The antibody may be a naturally occurring antibody or
may be an antibody that has been altered by a protein engineering technique {e.g., by mutation,
deletion, substitution, conjugation to a non-antibody moiety). An antibody may mclude, for
example. one or more variant amno acids (compared to a naturally occurring antibody}, which
changes a property {e.g., a functional property} of the antibody. Numerous such alterations are
known in the art that affect, e.g., half-life, effector function, and/or immune responses to the
antibody in a patient. The term antibody also meludes artificial or engineered polypeptide

constructs that comprise at feast one antibody-derived antigen binding site.

Anti~-CS Antibodies

The anti-C5 antibodies described herein bind to complement component C5 {e.g., human
complement 5} and inhibit the cleavage of C5 mnto fragments {'5a and CSb. Anti-C5 antibodies
{or VH/VL domains or other antigen binding fragments derived therefrom} switable for use
herein can be generated using methods known in the art. Art-recognized anti-C5 antibodies can
also be used. Antibodies that compete with any of these ari-recognized antibodies for binding to

°5 also can also be used.

Eculizumab (also known as Soliris®} is an anti-C5 antibody comprising heavy and light
chains having sequences shown in SEQ 1D NO: 10 and 11, respectively, or antigen binding
fragments and variants thereof. Eculizumab is described in PCT/US2007/006606, the teachings
of which are hereby incorporated by reference. In one embodiment the anti-CS5 antibody,
comprises the CDR1, CDRZ and CDR3 domains of the VH region of eculizumab having the
sequence set forth in SEQ 1D NO:7, and the CDR1, CDR2 and CDR3 domains of the VL region
of eculizumab having the sequence set forth in SEQ ID NO:8. In another embodiment, the
antibody comprises heavy chamm CDRY, CDR2 and CDR3 domains having the sequences set
forth in SEQ ID NOs: 1, 2 and 3, respectively, and light chain CDR1, CDR2 and CDR3 domains
having the sequences set forth in SEQ ID NOs: 4, 5 and 6, respectively. In another embodiment,
the antibody comprises VH and VL regions having the amino acid sequences set forth in SEQ ID

NG:7 and SEQ ID NG:8, respectively.,
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Ravultzumab (also known as BNJ441, ALXNI1210, or Ultomiris®) 1s an anti-CS antibody
comprising heavy and light chains having the sequences shown in SEQ 1D NOs: 14 and 11,
respectively, or antigen binding fragments and variants thereof Ravulizumab is described in
PCT/US2015/019225 and US Patent No. 9,079,949, the teachings of which are hereby
mcorporated by reference. Ravulizumab selectively binds to human complement protein 5,
mhibiting its cleavage to C5a and CSb during complement activation. This inhibition prevents
the release of the proinflammatory mediator CSa and the formation of the cytolytic pore-forming
membrane attack complex (MAC) C5b-9 while preserving the proximal or early components of
complement activation {e.g., C3 and C3b) essential for the opsonization of microorganisms and
clearance of immune complexes.

In one embodiment, the antibody comprises the heavy and light chain CDRs or variable
regions of ravulizumab. Accordingly, in one embodiment, the antibody comprises the CDR1,
CDR2 and CDR3 domains of the VH region of ravulizumab having the sequence set forth in
SEQ ID NO:12, and the CDR1, CDR2 and CDR3 domains of the VL region of ravulizumab
having the sequence set forth in SEQ 1D NO:R. In another embodiment, the antibody comprises
heavy chain CDRI1, CDR2 and CDR3 domains having the sequences set forth in SEQ ID
NOs:19, 18 and 3, respectively, and light chain CDR1, CDR2 and CDR3 domains having the
sequences set forth in SEQ 1D NOs:4, 5 and 6, respectively. In another embodiment, the
antibody comprises VH and VL regions having the amino acid sequences set forth in SEQ ID
NO:12 and SEQ ID N8, respectively.

Another exemplary anti-C5 antibody ts antibody BNJ421 comprising heavy and light
chains having the sequences shown in SEQ D NOs: 20 and 11, respectively, or antigen binding
fragments and varants thereof. BNI421 1s described 10 PCT/US2015/019225 and US Patent No.
9,079,949, the entire teachings of which are hereby incorporated by reference.

In some embodiments, the antibody comprises the heavy and hght chain CBRs or
variable regions of BNJ421. Accordingly, in one embodiment, the antibody comprises the
CDR1, CDR2 and CDR3 domains of the VH region of BNJ421 having the sequence set forth i
SEQ ID NO:12, and the CDR1, CDR2 and CDR3 domains of the VL region of BNJ421 having
the sequence set forth in SEQ D NG:&. In another embodiment, the antibody comprises heavy
chain CDR1, CDR2 and CDR3 domains having the sequences set forth in SEQ 1D NOs:19, 18
and 3, respectively, and light chain CDR1, CDR2 and CDR3 domains having the sequences set
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forth in SEQ 1D NOs:4, 5 and 6, respectively. In another embodiment, the antibody comprises
VH and VL regions having the amino acid sequences set forth in SEQ ID NO:12 and SEQ 1D
N8, respectively.

The exact boundaries of CDRs have been defined differently according to different
methods. In some embodiments, the positions of the CDRs or framework regions within a light
or heavy chain variable domain can be as defined by Kabat er @/, [{1991) “Sequences of Proteins
of Immunological Interest.” NIH Publication No. 91-3242, U5, Department of Health and
Human Services, Bethesda, MD]. In such cases, the CDRs can be referred to as “Kabat CDRs”
{e.g., “Kabat LCDR2” or “Kabat HCDR17). In some embodiments, the positions of the CDRs of
a light or heavy chain variable region can be as defined by Chothua e al. (Narure, 342:877-83,
1989}, Accordingly, these regions can be referred to as “Chothia CDRs” (e.g., “Chothia
LCDRZ” or “Chothia HCDR3”). In some embodiments, the posttions of the CDRs of the hight
and heavy chain variable regions can be as defined by a Kabat-Chothia combined definition. In
such embodiments, these regions can be referred to as “combined Kabat-Chothia CDRg”
(Thomas, T. ef al., Mol Immuncl., 33:1389-401, 1996).

Another exemplary anti-CS antibody 15 the 7086 antibody described 1n US Patent Nos.
8,241,628 and 8,883,158, In one embodiment, the antibody comprises the heavy and light chain
CDRs or variable regions of the 7086 antibody (see US Patent Nos. 8,241,628 and 8,883,158).
In another embodiment, the antibody or antigen binding fragment thereof comprises heavy
chain CDR1, CDR2 and CDBR3 domains having the sequences set forth in SEQ ID NQOs: 21, 22
and 23, respectively, and light chamn CDR1, CDR2 and CDR3 domains having the sequences set
forth in SEQ 1D NOs: 24, 25 and 26, respectively. In another embodiment, the antibody or
antigen binding fragment thereof comprises the VH region of the 7086 antibody having the
sequence set forth in SEQ 1D NO:27, and the VL region of the 7086 anttbody having the
sequence set forth 1n SEQ ID NO:28.

Another exemplary anti-C5 antibody is the 8110 antibody also described in US Patent
Nos. 8,241,628 and 8,883,158, In one embodiment, the antibody comprises the heavy and light
chain CDRs or variable regions of the 8110 antibody. In another embodiment, the antibody or
antigen binding fragment thereof comprises heavy chain CDR1, CDR2 and CDR3 domains
having the sequences set forth in SEQ ID NOs: 29, 30 and 31, respectively, and light chain
CDR1, CDR2 and CDR3 domains having the sequences set forth in SEQ ID NQGs: 32, 33 and
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34, respectively. In another embodiment, the antibody comprises the VH region of the 8110
antibody having the sequence set forth in SEQ ID NO:35, and the VL region of the 8110
antibody having the sequence set forth i SEQ 1D NO:36.

Another exemplary anti-C5 antibody s the 305105 antibody described in
US2016/0176954A1. In one embodiment, the antibody comprises the heavy and light chain
CDRs or variable regions of the 305L0O35 antibody. In another embodiment, the antibody or
antigen hinding fragment thereof comprises heavy chain CDRI, CDR2 and CDR3 domains
having the sequences set forth 1n SEQ ID NOs: 37, 38 and 39, respectively, and light chain
CDR1, CDR2 and CDR3 domains having the sequences set forth in SEQ ID NOs: 40, 41 and
42, respectively. In another embodiment, the antibody comprises the VH region of the 3650035
antibody having the sequence set forth in SEQ ID NO:43, and the VL region of the 305L0OS5
antibody having the sequence set forth in SEQ 1D NG44,

Another exemplary anti-C5 antibody is the SKY59 antibody (Fukuzawa T. er al , Sci.
Rep., 7:1080, 2017). In one embodiment, the antibody comprises the heavy and light chain
CDRs or variable regions of the SKYS9 antibody. In another embodiment, the antibody or
antigen binding fragment thereof comprises a heavy chain comprising SEQ ID NG:45 and a
hight chain comprising SEQ 1D NO:46.

Another exemplary anti-CS antibody 1s the H4H12166PP antibody described in
PCT/US2017/037226 and US2017/0355757A1. In one embodiment, the antibody comprises
the heavy and light chain CDRs or variable regions of the H4H12166PP antibody. In another
embodiment, the antibody or antigen binding fragment thereof comprises the VH region of the
HAH12166PP antibody having the sequence set forth in SEQ ID NO:47, and the VL region of
the H4H12166PP antibody having the sequence set forth in SEQ ID NO:48. In another
embodiment, the antibody or antigen binding fragment thereof comprises a heavy chain
comprising SEQ ID NG:49 and a hight chamn comprising SEQ ID NO:50,

In one embodiment, a patient is treated with eculizumab and then switched to treatment
with the 7086 antibody, the 8110 antibody, the 3051035 antibody, the SKYS9 antibody, the
H4H12166PP antibody or ravulizumab. In another embodiment, the patient is switched from an
anti-C5 antibody {(e.2., ecolizumab, the 7086 antibody, the 8110 antibody, the 305L0OS5 antibody,
the SKY59 antibody or the H4H12166PP antibody) to another anti-C5 antibody {e.g.,
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ravulizumab) during the course of treatment. In a particular embodiment, the patient is switched
from eculizumab to ravulizumab during the course of treatment.

In some embodiments, an anti-C5 antibody described herein comprises a heavy chain
DRI comprising or consisting of the following amino acid sequence: GHIFSNYWIQ {SEQ 1D

NG:19). In some embodiments, an anti-C5 antibody described herein comprises a heavy chain

CDR2Z comprising or consisting of the following amino acid sequence: EILPGSCGHTEYTENFKD

(SEQ ID NG:18). In some embodiments, an anti-C5 antibody described herein comprises a

heavy chain variable region comprising the following amino acid sequence:
OVOLVOSGAEVKKPGASVEVSCRKASGHIFSNYWIQWVROAPGOGLEWMGET L
PGSGHTEYTENFKDRVIMTRDTSTSTVYMELSSLESEDTAVYYCARYFFGSS
PNWYFDVWGQGTLVIVSS (3SEQ ID N©G:12%.

In some embodiments, an anti-C5 antibody described herein comprises a light chain
variable region comprising the following anmino acid sequence:

DIOMTQOSPSSLSASVGDRVT ITCGASENTIYGALNWYQOKPGKAPRKLLIYGA
TNLADGVESRESGESGSGTDEFTLTISSLOPEDFATYYCONVLNTPLTEGQGT
KVEIK (SEQ ID NG:8).

An anti-C5 antibody described herein can, in some embodiments, comprise a variant
human Fc constant region that binds to human neonatal Fe receptor (FcRn) with greater affinity
than that of the native human Fc constant region from which the variant human Fc constant
region was dertved. The Fc constant region can comprise, for example, one or more {e.g., two,
three, four, five, six, seven or eight or more} amino acid substitutions relative to the native
human Fc constant region from which the variant human Fc constant region was derived. The
substitutions can increase the binding affinity of an Ig(s antibody containing the varant Fc
constant region to FcRa at pH 6.0, while maintaining the pH dependence of the mteraction.
Methods for testing whether one or more substitutions in the Fc constant region of an antibody
increase the affinity of the Fe constant region for FcRn at pH 6.0 (while maintaining pH
dependence of the interaction) are known in the art and exeraplified 1n the working examples
(see, e.g., PCT/US2015/019225 and US Patent No. 9,079,949 the disclosures of each of which
are meorporated herein by reference mn their entirety).

Substitutions that enhance the binding affinity of an antibody Fe constant region for FeRn

are known in the art and include, e.g., (1) the M252Y/S254T/T256E triple substitution
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(Dall’ Acqua, W. et al., J. Biol. Chem. 281:23514-24, 2006}, {(2) M428L or T250(Q/M428L
substitutions (Hinton, P. etal., J. Biol Chem., 279:6213-6, 2004, Hinton, P. et al, J. Immunol. |
176:346-56, 2006}; and {3} N434A or T307/E380A/N434A substitutions (Petkova, 8. et al, /.
Immunol., 18:1759-09, 2006). Additional substitution pairings, e.g., P257H(Q3111,
P257I/N434H, and D376V/N434H (Datta-Mannan, A. ef al., J. Biol. Chem., 282:1709-17, 2007)
are also contemplated herein.

In some embodiments, the variant constant region has a substitution at EU amino acid
residue 255 for valine. In some embodiments, the variant constant region has a substitution at
EU amino acid residue 309 for asparagine. In some embodiments, the variant constant region
has a substitution at EU amino acid residue 312 for isoleucine. In some embodiments, the
variant constant region has a substitution at EU amino acid residue 386.

In some embodiments, the variant Fc constant region comprises no more than 30 (e.g., no
more than 29, 28, 27, 26, 25, 24, 23,22, 21,20, 19, 18,17, 16, 15, 14, 13,12, 11, 10,9, 8, 7, 6,
5, 4, 3 or 2} amuno acid substitutions, msertions or deletions relative to the native constant region
from whuch 1t was derived. Tn some embodiments, the variant Fo constant region comprises one
or more amino acid substitutions selected from the group consisting of: M252Y, S254T, T256E,
N4348, M428L, V2591, T2501 and V308F. In some embodiments, the variant human Fe
constant region comprises a methionine at position 428 and an asparagine at position 434, each
in EU numbering. In some embodiments, the vanant Fc constant region comprises a 4281./4348
double substitution as described in, e.g., U.S. Patent No. 8,088,376

In some embodiments the precise location of these mutations may be shifted from the
native human Fc constant region position due to antibody engineering. The 4281./4348 double
substitution when used n a Ig(G2/4 chimeric Fe, for example, may correspond to 4291 and 435S
as in the M429L and N4358 vanants found in BNJ441 (ravulizomab) and deseribed m US Patent
Number 9,079,949, the disclosure of which 1s incorporated herein by reference in its entirety,

In some embodiments, the variant constant region comprises a substitution at amino acid
position 237, 238, 239, 248, 250, 252, 254, 255, 256, 257, 258, 263, 270, 286, 289, 297, 298,
303, 305, 307, 308, 309, 311, 312, 314, 315, 317, 325, 332, 334, 360, 376, 380, 382, 384, 385,
386, 387, 389, 424, 428, 433, 434 or 436 (EU numbering} relative to the native human Fc
constant region. In some embodiments, the substitution is selected from the group consisting of

methionine for glycine at position 237; alanine for proline at position 238; lysine for serine at
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position 239; isoleucine for lysine at position 248; alanine, phenylalanine, isoleucine,
methionine, glutamine, serine, valing, iryptophan, or tyrosine for threonine at position 250;
phenylalanine, tryptophan, or tyrosine for methionine at position 252; threonine for serine at
position 254; ghutamic acid for arginine at position 255, aspartic acid, glutamic acid, or
glutamine for threonine at position 256; alanine, glycine, isoleucine, leucine, methionine,
asparagine, serine, threonine, or valine for proline at position 257; histidine for glutamic acid at
position 258; alanme for aspartic acid at position 265; phenylalanine for aspartic acid at position
270; alanine, or glutamic acid for asparagine at position 286; histidine for threonine at position
289; alanine for asparagine at position 297; glycine for serine at position 298; alanine for valine
at position 303; alanine for valine at position 305; alanine, aspartic acid, phenylalanine, glycine,
histidine, 1soleucine, lysine, leucine, methionine, asparagine, proline, glutamine, arginine, serine,
valine, tryptophan, or tyrosine for threonine at position 307; alanine, phenylalanine, isoleucine,
leucine, methionine, proline, glutamine, or threonine for valine at position 308; alanine, aspartic
acid, glutamic acid, prohine, or arginine for leucine or valine at position 309; alanine, histidine, or
isoleucine for glutamine at position 311; alanine or histidine for aspartic acid at position
312;lvsine or arginine for leucine at position 314; alanine or histidine for asparagine at position
3135; alanine for lysine at posttion 317; glycine for asparagine at position 325; valine for
isoleucine at position 332; leucine for lysine at position 334; histidine for lysine at position 360;
alanine for aspartic acid at position 376; alanine for glutamic acid at position 380; alanine for
glutamic acid at posttion 382; alanimnme for asparagine or serine at posttion 384; aspartic acid or
histidine for glycine at position 385; proline for glutamine at posttion 386; glutamic acid for
proline at position 387; alanine or serine for asparagine at position 389; alanine for serine at
position 424; alanine, aspartic acid, phenylalanine, glycine, histidine, 1soleucing, lysine, leucine,
asparagine, proline, glutamine, serine, threonine, valine, tryptophan, or tyrosine for methionine at
position 428; lysine for histidine at position 433; alanine, phenylalanine, hustidine, serine,
tryptophan, or tyrosine for asparagine at position 434; and histidine for tyrosine or phenylalanine
at posttion 436, all in EU numbering,

Suttable anti-C35 antibodies for use in the methods described herein can comprise a heavy
chain polypeptide comprising the amino acid sequence of SEQ ID NO:14 and/or a light chain
polypeptide comprising the amino acid sequence of SEQ 1D NO:11. Alternatively, the anti-C5

antibodies for use in the methods described herein can comprise a heavy chain polypeptide
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comprising the amino acid sequence of SEQ 1D NG:20 and/or a light chain polypeptide
comprising the amino acid sequence of SEQ ID NG:11.

In one embodiment, the antibody binds to C5 at pH 7.4 and 25°C (and, otherwise, under
physiologic conditions) with an affinity dissociation constant {Kp) that 1s at least 0.1 {e.g., at
least 0.15, 6.175, 0.2, 0.25, 0.275. 0.3, 0.325, 0.35, 0.375, 0.4, 0.425, 0.45, 0.475, 0.5, 0.525,
0.55,0.575, 0.6, 0.625,0.65, 0675, 07,0725, 075, 0775, G.8, 0.825, 0.85, 0875, 0.9, 0.925,
0.95 or 0.975) nM. In some embodiments, the Kp of the anti-C5 antibody or antigen binding
fragment thereof is no greater than 1 {e.g., no greater than 0.9, 0.8, 0.7, 0.6, 0.5, 0.4, 0.3 or

2) nM.

In some embodiments, the [{Kp of the antibody for C5 at pH 6.0 at 25°CY/(Kp of the
antibody for C5 at pH 7.4 at 25°C)] 1s greater than 21 (e.g., greater than 22, 23, 24, 25, 26, 27,
28,29, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 110, 120, 130, 140, 150, 160,
170, 180, 190, 200, 210, 220, 230, 240, 250, 260, 270, 280, 290, 300, 350, 400, 450, 500, 600,
700, 800, 900, 1000, 1500, 2000, 2500, 3000, 3500, 4000, 4500, 5000, 5500, 6000, 6500, 7000
7500 or 8000).

B

Methods for determining whether an antibody binds to a protein antigen and/or the
affinity for an antibody to a protein antigen are known in the art. The binding of an antibodv to a
protein antigen, for example, can be detected and/or quantified using a variety of techniques such
as, but not limited to, Western blot, dot blot, surface plasmon resonance (SPR) method {e.g,,
BlAcore system; Pharmacia Biosensor AB, Uppsala, Sweden and Piscataway, NI}, or
enzyme-hnked immunosorbent assay (ELISA) (see, e.g., Benny K. C. Lo (2004} “Antibody
Engineering: Methods and Protocols,” Humana Press (ISBN: 1588290921); Johne, B. etal., J
fmmunol Meth., 160:191-8, 1993; Jonsson, U. ef al., Ann. Bicl Clin., 51:19-26, 1993; Jonsson,
U. et al., Biotechniques, 11:620-7, 1991}, Additional methods for measuring, for example,
affinity (e.g., dissociation and association constanis) are set forth in the working examples.

As used herein, the term “k,” refers to the rate constant for association of an antibody to
an antigen. The term “kg” refers to the rate constant for dissociation of an antibody from the
antibody/antigen complex. And the term “Kp” refers to the equilibrium dissociation constant of
an antibody-antigen interaction. The equilibrium dissociation constant i1s deduced from the ratio
of the kinetic rate constants, Kp = ka/ks. Such determinations preferably are measured at 25°C or

37°C. The kinetics of antibody binding to human TS5 can be determined, for example, at pH 8.0,
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7.4,7.0, 6.5 and 6.0 via surface plasmon resonance (SPR) on a BlAcore 3000 instrument using
an anti-Fc¢ capture method to immobilize the antibody.

Methods for determining whether a particular antibody described herein inhibits C5
cleavage are known in the art. Inhibition of human complement component U5 can reduce the
celi-lysing ability of complement in a subject’s body fluids. Such reductions of the cell-lysing
ability of complement present in the body fluid(s) can be measured by methods known in the art
such as, for example, by a conventional hemolytic assay such as the hemolysis assay described
by Kabat and Mayer (eds.), “Experimental Immunochemistry, 2° Edition,” 135-240, Springfield,
IL, CC Thomas {1961}, pages 135-139, or a conventional variation of that assay such as the
chicken ervthrocyte hemolysis method (Hillmen, P. et al., N. Engl. J. Med., 350:552-9, 2004).
Methods for determining whether a candidate compound inhibits the cleavage of human C5 into
forms C5a and C5h are known 1n the art (Evans, M. et al, Mol Inumunol., 32:1183-95, 1995).
The concentration and/or physiologic activity of C3a and C5b in a body fluid can be measured,
for example, by methods known 1n the art. For CSb, hemolytic assays or assays for soluble
{5b-9 as discussed herein can be used. Other assays known in the art can also be used. Using
these or other suitable assays, candidate agents capable of inhibiting human complement
component C5 can be screened.

Irmamunological techniques such as, but not limited to, ELISA can be used to measure the
protein concentration of €5 and/or its sphit products to determine the ability of an anti-C5
antibody or antigen binding fragment thereof to inhibit conversion of C5 into biologically active
products. In some embodiments, U5a generation 1s measured. In some embodiments, C5b-9
neoepitope-specific antibodies are used to detect the formation of terminal complement.

Hemolytic assays can be used to determine the mhibitory activity of an anti-CS antibody
or antigen binding fragment thereof on complement activation. To determine the effect of an
anti-C5 antibody or antigen binding fragment thereof on classical complement pathway-mediated
hemolysis in a serum test sohution in vitro, for example, sheep erythrocytes coated with
hemolysin or chicken erythrocytes sensitized with anti-chicken erythrocyte antibody are used as
target cells. The percentage of lysis 1s normalized by considering 100% lysis equal to the lysis
occurring in the absence of the inhibitor. In some embodiments, the classical complement
pathway is activated by a human IgM antibody, for example, as utilized in the Wieslab®

Classical Pathway Complement Kit (Wieslab® COMPL (P310, Euro-Diagnostica, Sweden).
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Briefly, the test serom s incubated with an anti-CS antibody or antigen binding fragment thereof
in the presence of a human IgM antibody. The amount of C5b-9 that is generated is measured by
contacting the mixture with an enzyme conjugated anti-CU5h-9 antibody and a fluorogenic
substrate and measuring the absorbance at the appropriate wavelength. As a control, the test
serum is incubated in the absence of the anti-C5 antibody or antigen binding fragment thereof.
In some embodiments, the test serum is a C5-deficient serum reconstituted with a C5
polypeptide.

To determine the effect of an anti-C5 antibody or antigen binding fragment thereof on
alternative pathway-mediated hemolysis, unsensitized rabbit or guinea pig ervthrocytes can be
used as the target cells. In some embodiments, the serum test solution is a CS-deficient serum
reconstituted with a €5 polypeptide. The percentage of lysis s normalized by considering 100%
lysis equal to the lysis occurring in the absence of the inhibitor. In some embodiments, the
alternative complement pathway 1s activated by hipopolysaccharide molecules, for example, as
utilized in the Wieslab® Alternative Pathway Complement Kit (Wieslab® COMPL AP330,
Euro-Diagnostica, Sweden). Briefly, the test serum is incubated with an anti-CS5 antibody or
antigen binding fragment thereof in the presence of hipopolysaccharide. The amount of CSb-9
that 1s generated 1s measured by contacting the muxture with an enzyme conjugated anti-C5b-9
antibody and a fluorogenic substrate and measuring the fluorescence at the appropriate
wavelength. As a control, the test serum is incubated in the absence of the anti-C35 antibody or
antigen binding fragment thereof.

In some embodiments, C5 activity, or inhibition thereof] 18 quantified using a CHS50eq
assay. The CHSOeq assay is a method for measuring the total classical complement activity in
serum. This test 1s a lytic assay that uses antibody-sensitized erythrocytes as the activator of the
classical complement pathway and various dilutions of the test serum to determine the amount
required to give 50% lysis (CHS0). The percent hemolysis can be determined, for example,
using a spectrophotometer. The CHS50eq assay provides an indirect measure of terminal
complement complex {TCC} formation, since the TCC themselves are directly responsible for
the hemolysis that 1s measured. Briefly, to activate the classical complement pathway, undiiuted
serum samples {e.g., reconstituted human serum samples) are added to microassay wells
containing the antibody-sensitized erythrocytes to thereby generate TCC. Next, the activated

serum samples are diluted in microassay wells, which are coated with a capture reagent (e.g., an
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antibody that binds to one or more components of the TCC). The TCC present in the activated
samples bind to the monoclonal antibodies coating the surface of the microassay wells. The
wells are washed and to each well is added a detection reagent that is detectably labeled and
recognizes the bound TC{C. The detectable label can be, e.g., a fluorescent label or an enzymatic
label. The assay results are expressed in CH50 unit equuvalents per milliliter {CHS0 U Eg/mL}.

Inhibition, e.g., as it pertains to terminal complement activity, includes at leasta 5 {e.g,,
atleasta 6,7, 8,9, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55 or 60) % decrease in the activity of
terminal complement in, €.g., a hemolytic assay or CH50eq assay as compared to the effect of a
control antibody {or antigen-binding fragment thereof) under similar conditions and at an
equimolar concentration. Substantial inhibition, as used herein, refers to inhibition of a given
activity (e.g., terminal complement activity} of at least 40 {e.g, at least 45, 50, 55, 60, 65, 70, 75,
80, 8S, 90 or 95 or greater) Y%. In some embodiments, an anti-C3 antibody described herein
contains one or more amino acid substitutions relative to the CDRs of eculizumab {i.e., SEQ ID
NOs:1-6), yet retains at least 30 {e.g., at least 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43,
44, 45, 46, 47, 48, 49, 50, 55, 60, 65, 70, 75, 80, 8S, 90 or 95} % of the complement inhibitory
activity of eculizumab 1n a hemolytic assay or CH50eq assay.

An anti-CS antibody described herein has a serum half-life 1n humans that s at least 20
(e.r, at least 21, 22, 23, 24. 25,26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41 42,
43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 33, 54 or 55) days. In another embodiment, the anti-CS
antibody described herein has a serum half-life in humans that 15 at least 40 days. In another
embodiment, the anti-CS antibody described herein bas a serum half-life 1o humans that 13
approximately 43 days. In another embodiment, the anti-C5 antibody described herein has a
serum half-hife in humans that 15 between 39-48 days. Methods for measuring the serum half-life
of an antibody are known i the art. In some embodiments, an anti-C5 antibody or antigen
binding fragment thereof described herein has a serum half-life that 15 at least 20 {e.g., at least
30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 125, 150, 175, 200, 250, 300, 400,
500} % greater than the serum half-life of eculizumab, e.g., as measured in one of the mouse
model systems described in the working examples {(e.g., the U5-deficient/NOD/scid mouse or
hFcRn transgenic mouse model system).

In one embodiment, the antibody competes for binding with, and/or binds to the same

epitope on {5 as an antibody described herein. The term “binds to the same epitope™ with
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reference to two or more antibodies means that the antibodies bind to the same segment of amino
acid residues, as determined by a given method. Technigues for determining whether antibodies
bind to the “same epitope on 57 with the antibodies described herein include, for example,
epitope mapping methods, such as, x-ray analyses of crystals of antigen:antibody complexes that
provides atomic resolution of the epitope and hydrogen/deuterium exchange mass spectrometry
(HDX-MS). Other methods monitor the binding of the antibody to peptide antigen fragments or
mutated variations of the antigen where loss of binding due to a modification of an aming acid
residue within the antigen sequence is often considered an indication of an epitope component.
Computational combinatorial methods for epitope mapping can also be used. These methods
rely on the ability of the antibody of interest to affinity isolate specific short peptides from
combinatorial phage display peptide libraries. Antibodies having the same VH and VL or the
same CDR1, 2 and 3 sequences are expected to bind to the same epitope.

Antibodies that “compete with another antibody for binding to a target” refer to
antibodies that inhibit {partially or completely) the binding of the other antibody to the target.
Whether two antibodies compete with each other for binding to a target, i.e., whether and to what
extent one antibody inhibits the binding of the other antibody to a target, can be determined
using known competition experiments. In some embodiments, an antibody competes with and
inhibits binding of another antibody to a target by at least 10%, 20%, 30%, 40%, 50%, 60%,
70%, 80%, 90% or 100%. The level of inhibition or competition may be different depending on
which antibody 1s the “blocking antibody™ {i.e., the cold antibody that 15 incebated first with the
target}. Competing antibodies can bind, for example, to the same epttope, an overlapping
epttope or to adjacent epitopes {e.g., as evidenced by steric hindrance).

Anti-C5 antibodies or antigen-binding fragments thereof described herein, used in the
methods described herein, can be generated using a variety of art-recognized technigues.
Monoclonal antibodies may be obtained by various techniques familiar to those skilled 1n the art.
Briefly, spleen cells from an animal immunized with a desired antigen are immortalized,
commonly by fusion with a myeloma cell (Kéhler, G & Milstein, C., Bur. J. Immunod., 6:511-9,
1976}, Alternative methods of immortalization include transformation with Epstein Barr Virus,
oncogenes, or retroviruses, of other methods well known in the art. Colonies arising from single
immortalized cells are screened for production of antibodies of the desired specificity and

affimity for the antigen, and vield of the monoclonal antibodies produced by such cells may be
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enhanced by various techniques, including injection into the peritoneal cavity of a vertebrate
host. One can alternatively isolate DNA sequences that encode a monoclonal antibody or a
binding fragment thereof by screening a DNA library from human B cells (Huse, W. ef o/,

Science, 246:1275-81, 1989}

Compositions

Pharmaceutical compositions comprising ravulizamab, either alone or in combination
with prophylactic agents, therapeutic agents, and/or pharmaceutically acceptable carriers are
provided. The pharmaceutical compositions comprising ravulizumab provided herein are for use
in, for example, diagnosing, detecting or monitoring a disorder, in preventing, treating, managing
or ameliorating a disorder or one or more symptoms thereof, and/or in research. Formulations of
pharmaceutical compositions, either alone or in combmation with prophylactic agents,
therapeutic agents, and/or pharmaceutically acceptable carriers, are known i the art.

Also, provided herein are compositions comprising an anti-C5 antibody or antigen
binding fragment thereof for use in the treatment methods described herein, wherein a patient is
switched from one anti-C5 antibody {(e. g, eculizumab) to another anti-C5 antibody (e.g,
ravulizumab) during the course of treatment.

The composition can be formulated as a pharmaceutical solution, e.g., for administration
to a subject for the treatment or prevention of MG, The pharmaceutical composition can include
a pharmaceutically acceptable carrier. As used herein, a “pharmaceutically acceptable carrier”
refers to, and includes, any and all solvents, dispersion media, coatings, antibacterial and
antifungal agents, 1sotonic and absorption delaying agents, and the like that are physiologically
compatible. The composition can include a pharmaceutically acceptable salt, e g, an acid
addition salt or a base addition salt, sugars, carbohydrates, polyols and/or tontcity modifiers.

The composition can be formulated according to known methods (Gennaro {2000)
“Remington: The Science and Practice of Pharmacy,” 20" Edition, Lippincott, Williams &
Wilkins (ISBN: 0683306472}, Ansel et al. {1999) “Pharmaceutical Dosage Forms and Drug
Delivery Systems,” 7% Edition, Lippincott Williams & Wilkins Publishers (ISBN: 0683305727);
and Kibbe (2000} “Handbook of Pharmaceutical Excipients American Pharmaceutical
Association,” 3" Edition (ISBN: 091733096X}). In some embodiments, a composition can be
formulated, for example, as a buffered solution at a suitable concentration and suitable for

storage at 2-8°C {e.g., 4°C). In some embodiments, a composition can be formulated for storage
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at a temperature below 0°C {e.g., -20°C or -80°C}. In some embodiments, the composition can
be formulated for storage for up to 2 vears {e.g., 1 month, 2 months, 3 months, 4 months, 5
months, 6 months, 7 months, 8 months, 9 months, 10 months, 11 months, 1 year, 1% years or 2
years) at 2-8°C {e.g., 4°C). Thus, in some embodiments, the compositions described herein are
stable in storage for at least T year at 2-8°C {e.g., 4°C}.

The pharmaceutical compositions can be in a variety of forms. These forms include, e.g,,
hiquid, semi-solid and solid dosage forms, such as higuid solutions {e.g., injectable and infusible
solutions), dispersions or suspensions, tablets, pills, powders, liposomes and suppositories. The
preferred form depends, in part, on the intended mode of admunistration and therapeutic
application. Compositions containing a composition intended for systemic or local delivery can,
for example, be in the form of injectable or infusible solutions. The compositions can be
formulated for adnunistration by a parenteral mode (e.g., intravenous, subcutaneous,

2% ¢s

mtraperitoneal, or intramuscular injection}. “Parenteral administration,” “administered
parenterally” and other grammatically equivalent phrases, as used herein, refer to modes of
admunistration other than enteral and topical administration, usually by injection, and include,
without limutation, mntravenous, intranasal, intraoccular, pulmonary, intramuscular, intraarterial,
intrathecal, intracapsular, intraorbital, intracardiac, intradermal, intrapulmonary, intraperitoneal,
transtracheal, subcutaneous, subcuticular, intraarticular, subcapsular, subarachnoid, intraspinal,
epidural, intracerebral, intracranial, ntracarotid and mirasternal injection and nfusion. In one
embodinent, the antibodies are formulated for mtravenous administration.

An exemplary, non-limiting range for a therapeutically or prophvlactically effective
amount of ravulizumab or other anti-C5 antibodies such as eculizumab, BNJ 421, 7086, 8110,
SKY59 and H4HI12166PP provided herein 18 600-5000 mg, for example, 900-2000 mg. It s to
be noted that dosage values may vary with the type and severity of the condition to be alleviated.
It 1s to be further understood that for any particular subject, specific dosage regimens may be
adjusted over time according to the individual need and the professional judgment of the person
admunistering or supervising the administration of the compositions, and that dosage ranges set
forth herein are exemplary only and are not intended to limit the scope or practice of the claimed

methods.
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Combination Therapy

An anti-C5 antibody provided herein also can be administered with one or more
additional medicaments or therapeutic agents useful in the treatment of M. The additional
agent can be, for example, a therapeutic agent art-recognized as being useful to treat MG. The
combination can also include more than one additional agents, e.g2., two or three additional
agents. The binding agent in various embodiments 1s administered with an agent that 1s a
protein, a peptide, a carbohydrate, a drug, a small molecule, or a genetic matenal (e.g., DNA or
RNA)}. Invarious embodiments, the agent is one or more cholinesterase inhibitors, one or more
corticosteroids, and/or one or more immunosuppressive drugs (most commonly azathioprine

[AZA], cyclosporin, and/or mycophenolate mofetd [MMFY]).

Methods

Provided herein are methods for treating complement-associated disorder(s) (e.g., MG,
e.g., eMG, e.g., eMG when the patient 1s anti-AChR antibody positive) in a human patient,
comprising administering to the patient an anti-C5 antibody or antigen binding fragment
thereof wherein the anti-C5 antibody or antigen binding fragment thereof 1s adnunistered {or
is for admunistration} according to a particular chinical dosage regimen (i.¢, at a particular
dose amount and according to a specific dosing schedule).

In some embodiments, MG includes gMG. In some embodiments, gMG 15 characterized
as including subjects or patients positive for auto-antibodies binding to AChR who continue to
show marked generalized weakness or bulbar signs and symptoms of MG while receiving
current standard of care for MG such as cholinesterase inhibitor therapy and IST or who require
chronic plasma exchange or chronic IVIg to maintain clinical stability.

In one embodiment, the anti-CS antibody or antigen binding fragment thereof 1s
administered once on Day 1 of the admmistration cycle, once on Day 15 of the administration
cycle, and every eight weeks thereafter. In one embodiment, the anti-C5 antibody or antigen
binding fragment thereof 13 administered every eight weeks after the administration cycle for an
extension period up to two vears (e.g., at a dose of 3000 mg, 3300 mg or 3600 mg).

In another embodiment, the anti-C5 antibody or antigen binding fragment thereot 1s
administered for one or more administration cycles. In one embodiment, the administration

cycle 1s 26 weeks. In another embodiment, the treatment comprises at least 1, 2, 3,4, 5,6, 7, 8,
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9, 10 or 11 cycles. In another embodiment, the treatment is continued for the hifetime of the
human patient.

In another embodiment, a patient swiiches from receiving one {5 inhibitor to a different
(5 inhibitor during the course of treatment. Different anti-C5 antibodies can be administered
during separate treatment periods. In one embodiment, for example, a method of treating a
human patient having a complement-associated disorder {e.g., MG} who 1s being treated with
eculizumab 1s provided, the method comprising discontinuing treatment with eculizumab and
switching the patient to treatment with an alternative complement inhibitor. In another
embodiment, a method of treating a human patient having a complement-associated disorder
who is being treated with ravulizumab is provided, the method comprising discontinuing
treatment with ravulizumab and switching the patient to treatment with an alternative
complement inhibitor,

Exemplary alternative complement inhibitors include, but are not limited to antibodies or
antigen binding fragments thereof, small molecules, polypeptides, polypeptide analogs,
peptidomimetics, siRNA and aptamers. In one embodiment, the alternative complement
inhibitor intubits one or more of complement components Cl, C2, C3, C4, €5, €6, C7, C8, (9,
Factor D, Factor B, properdin, MBL, MASP-1, MASP-2, or biologically active fragments
thereof. In another embodiment, the alternative complement inhibttor inhibits the anaphylatoxic
activity associated with CSa and/or the assembly of the membrane attack complex associated
with C5b. In another embodiment, the alternative complement ihibitor 1s selected from the
group consisting of CR1, LEX-CRI1, MCP, DAF, CD39, Factor H, cobra venom factor,
FUT-175, complestatin and K76 COOH.

Exemplary alternative anti-C5 antibodies included, but are not limited to, (1) eculizumab,
(11}, an antibody or antigen binding fragment thereof comprising heavy chain CDR1, CDR2 and
CDR3 domains comprising SEQ ID NOs: 21, 22 and 23, respectively, and light chain CDR1,
CDR2 and CDR3 domains comprising SEQ ID NOs: 24, 25 and 26, respectively, (111} an
antibody or antigen binding fragment thereof comprising a heavy chain variable region
comprising SEQ 1D NG:27 and a hight chain variable region comprising SEQ 1D NO:28, (iv) an
antibody or antigen binding fragment thereof comprising heavy chain CDR1, CBR2 and CDR3
domains comprising SEQ ID NOs: 29, 30 and 31, respectively, and light chain CDR1, CDR2 and

CDR3 domains comprising SEQ ID NOs: 32, 33 and 34, respectively, (v) an antibody or antigen
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binding fragment thereof comprising a heavy chain variable region comprising SEQ D NO:35
and a light chain variable region comprising SEQ ID NO:36, (vi) an antibody or antigen binding
fragment thereof comprising heavy chain CBRI, CDR2 and CDR3 domains comprising SEQ 1D
NQOs: 37, 38 and 39, respectively, and light chain CDR1, CBR2 and CDR3 domains comprising
SEQ 1D NOs: 40, 41 and 42, respectively, {vii} an antibody or antigen binding fragment thereof
comprising a heavy chain variable region comprising SEQ ID NO:43 and a light chain variable
region comprising SEQ 1D NO:44, and (vin) an antibody or antigen binding fragment thereof
comprising a heavy chain comprising SEQ ID NG4S and a light chain comprising SEQ 1D
N{:46.

In another embodiment, the patient is treated with ravulizumab and then switched to
treatment with the 7086 antibody, the 8110 antibody, the 305L0S5 antibody, the SKYS59
antibody, the H4H12166PP antibody or eculizumab. In another embodiment, the patient 1s
switched from an anti-C5 antibody (e.g., eculizumab, the 7086 antibody, the 8110 antibody, the
30SL0S antibody, the SKYS9 antibody or the H4HI12166PP antibody) to another anti-C5
antibody {e.g., ravulizumab} during the course of treatment. In a particular emnbodiment, the
patient is switched from eculizumab to ravulizumab during the course of treatment.

In one embodiment, the anti-CS antibody 1s administered (or 15 for admunistration)
according to a particular climical dosage regimen {e.g., at a particular dose amount and/or
according to a specific dosing schedule). In one embodiment, the anti-C5 antibody 1s
administered at a fixed dose that 1s fixed wrespective of the weight of the patient. As used
herein, the terms “fixed dose,” “flat dose” and “flat-fixed dose” are used interchangeably and
refer to a dose that 1s administered to a patient without regard for the weight or body surface area
{BSA} of the patient. The fixed or flat dose 15 therefore, not provided as a mg/kg dose, but rather
as an absolute amount of the anti-CS antibody or antigen binding fragment thereof.

In one embodiment, the anti-CS antibody 15 admunustered at a fixed dose of 10 mg,

20 mg, 25 mg, 50 mg, 75 mg, 100 mg, 125 mg, 150 mg, 175 mg, 200 mg, 225 mg, 250 mg,

3 mg, 300 mg, 325 mg, 350 mg, 375 mg, 400 mg, 425 mg, 450 mg, 475 mg, 300 mg, 525 mg,
550 mg, 575 mg, 600 mg, 625 mg, 650 mg, 675 mg, 700 mg, 725 mg, 750 mg, 775 mg, 800 mg,
825 mg, 8350 mg, 875 mg, 900 mg, 925 mg, 950 mg, 975 mg, 1000 mg, 1100 mg, 1200 mg,
1300 mg, 1400 mg, 1500 mg, 1600 mg, 1700 mg, 1800 mg, 1900 mg, 2000 mg, 2100 mg,

2200 mg, 2300 mg, 2400 mg, 2500 mg, 2600 mg, 2700 mg, 2800 mg, 2900 mg, 3000 mg,
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3100 mg, 3200 mg, 3300 mg, 3400 mg, 3500 mg, 3600 mg, 3700 mg, 3800 mg, 3900 mg,
4000 mg, 4100 mg, 4200 mg, 4300 mg, 4400 mg, 4500 mg, 4600 mg, 4700 mg, 4800 mg,
4900 mg, 5000 mg, 5100 mg, 5200 mg, 5300 mg, 5400 mg, 5500 mg, 5600 mg, 5700 mg,
5800 mg, 5900 mg, 6000 mg, 6100 mg, 6200 mg, 6300 mg, 6400 mg, 6500 mg, 6600 mg,
6700 mg, 6800 mg, 6900 mg, 7000 mg, 7100 mg, 7200 mg, 7300 mg, 7400 mg, 7500 mg,
7600 mg, 7700 mg, 7800 mg, 7900 mg, 8000 mg, 8100 mg, 8200 mg, 8300 mg, 8400 mg,
8500 mg, 8600 mg, 8700 mg, 8800 mg, 8900 mg, 9000 mg, 9100 mg, 9200 mg, 9300 mg,
9400 mg, 9500 mg, 9600 mg, 9700 mg, 9800 mg, 9900 mg, 10000 mg, 10100 mg, 10200 mg,
10300 mg, 10400 mg, 10500 mg, 10600 mg, 10700 mg, 10800 mg, 10900 mg or 11000 mp,
without regard to the patient’s weight.

In another embodiment, the dose of the anti-C35 antibody is based on the weight of the patient.
In one embodiment, 10 mg, 20 mg, 25 mg, 50 mg, 75 mg, 100 mg, 125 mg, 150 mg, 175 mg,
200 mg, 225 mg, 250 mg, 273 mg, 300 myg, 325 mg, 350 mg, 375 mg, 400 mg, 425 mg, 450 mg,
475 mg, 500 mg, 325 mg, 550 mg, 375 mg, 600 mg, 625 mg, 650 mg, 675 mg, 700 mg, 725 mg,
750 mg, 775 mg, 800 mg, 825 mg, 850 myg, §75 mg, 900 mg, 925 mg, 950 mg, 975 mg, 1000 mg,
1100 mg, 1200 mg, 1300 mg, 1400 mg, 1500 mg, 1600 mg, 1700 mg, 1800 mg, 1900 mg, 2000 mg,
2100 mg, 2200 mg, 2300 mg, 2400 mg, 2500 mg, 2600 mg, 2700 mg, 2800 mg, 2900 mg, 3000 mg,
3100 mg, 3200 mg, 3300 mg, 3400 mg, 3500 mg, 3600 mg, 3700 mg, 3800 mg, 3900 mg, 4000 mg,
4100 mg, 4200 mg, 4300 mg, 4400 mg, 4500 mg, 4600 mg, 4700 mg, 45800 mg, 4900 mg, 3000 mg,
5100 mg, 3200 mg, 5300 mg, 5400 mg, 5500 mg, 5600 mg, 3700 mg, 5800 mg, 3900 mg, 6000 mg,
6100 mg, 6200 mg, 6300 mg, 6400 mg, 6500 mg, 6600 mg, 6700 mg, 6800 mg, 6900 mg, 7000 mg,
7100 mg, 7200 mg, 7300 mg, 7400 mg, 7500 mg, 7600 mg, 7700 mg, 7800 mg, 7900 mg, 8000 mg,
8100 mg, 58200 mg, 8300 mg, 8400 mg, 8300 mg, 8600 mg, 8700 mg, 8800 mg, 8900 mg, 9000 mg,
3100 mg, 9200 mg, 9300 mg, 9400 mg, 9500 mg, 9600 myg, 9700 mg, 9800 mg, 9900 mg, 16000 mg,
10100 mg, 10200 mg, 10300 mg, 10400 mg, 10500 mg, 10600 mg, 10700 mg, 10800 mg, 10900 mg
or 11000 mg of the anti-C5 antibody or antigen binding fragment thereof 1s administered to a patient
weighing > 40 to <60 kg,

In another embodiment, 10 mg, 20 mg, 25 mg, 50 mg, 75 mg, 100 mg, 125 mg, 150 mg,
175 mg, 200 mg, 225 mg, 250 mg, 275 mg, 300 mg, 325 mg, 350 mg, 375 mg, 400 mg, 425 mg,
450 mg, 475 mg, 500 mg, 525 mg, 550 mg, 575 mg, 600 mg, 625 mg, 650 mg, 675 mg, 700 mg,

725 mg, 750 mg, 775 mg, 800 mg, 825 mg, 850 mg, 875 mg, 900 mg, 925 mg, 950 mg, 975 mg,
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1000 mg, 1100 mg, 1200 mg, 1300 mg, 1400 mg, 1500 mg, 1600 mg, 1700 mg, 1800 mg, 1900 mg,
2000 mg, 2100 mg, 2200 mg, 2300 mg, 2400 mg, 2500 mg, 2600 mg, 2700 mg, 2800 mg, 2900 mg,
3000 mg, 3100 mg, 3200 mg, 3300 mg, 3400 mg, 3500 mg, 3600 mg, 3700 mg, 3800 mg, 3900 mg,
4000 mg, 4100 mg, 4200 mg, 4300 mg, 4400 mg, 4500 mg, 4600 mg, 4700 mg, 4800 mg, 4500 mg,
5000 mg, 5100 mg, 5200 mg, 5300 mg, 5400 mg, 5500 mg, 5600 mg, 5700 mg, 53800 mg, 5900 mg,
6000 mg, 6100 mg, 6200 mg, 6300 mg, 6400 mg, 6500 mg, 6600 mg, 6700 mg, 6800 mg, 6900 myg,
7000 mg, 7100 mg, 7200 mg, 7300 mg, 7400 mg, 7500 mg, 7600 mg, 7700 mg, 7800 mg, 7900 mg,
3000 mg, 8100 mg, 8200 mg, 8300 mg, 8400 mg, 8500 mg, 8600 mg, 8700 mg, 8800 mg, 8900 myg,
9000 mg, 9100 mg, 9200 mg, 9300 mg, 9400 mg, 9500 mg, 9600 mg, 9700 mg, 9800 mg, 9900 mg,
10000 mg, 10100 mg, 10200 myg, 10300 mg, 10400 myg, 10500 mg, 10600 mg, 10700 mg, 10800 myg,
10900 mg or 11000 mg of the anti-C35 antibody or antigen binding fragment thereof is administered
to a patient weighig > 60 to < 100 kg,

In another embodiment, 10 mg, 20 mg, 25 mg, 50 mg, 75 mg, 100 mg, 125 mg, 150 mg,
175 mg, 200 mg, 225 mg, 250 mg, 275 mg, 300 mg, 325 mg, 350 mg, 375 mg, 400 mg, 425 mg,
450 mg, 475 mg, 500 mg, 525 mg, 550 myg, 575 mg, 600 mg, 625 mg, 650 mg, 675 mg, 700 mg,
725 myg, 750 mg, 775 mg, 800 mg, 825 mg, 850 mg, 875 mg, 900 mg, 925 mg, 950 mg, 975 mg,
1000 mg, 1100 mg, 1200 mg, 1300 mg, 1400 mg, 1500 mg, 1600 mg, 1700 mg, 1800 mg, 1900 mg,
2000 myg, 2100 mg, 2200 mg, 2300 mg, 2400 mg, 2500 myg, 2600 mg, 2700 mg, 2800 mg, 2900 myg,
3000 mg, 3100 myg, 3200 mg, 3300 mg, 3400 mg, 3500 mg, 3600 mg, 3700 mg, 3800 mg, 3500 mg,
4000 mg, 4100 mg, 4200 mg, 4300 mg, 4400 mg, 4500 mg, 4600 mg, 4700 mg, 4800 mg, 4900 mg,
3000 mg, 5100 mg, 5200 mg, 5300 mg, 5400 mg, 5500 mg, 5600 mg, 3700 mg, 5800 mg, 3900 mg,
6000 mg, 6100 mg, 6200 mg, 6300 mg, 6400 mg, 6500 myg, 6600 mg, 6700 mg, 6800 mg, 6900 mg,
7000 mg, 7100 mg, 7200 mg, 7300 mg, 7400 myg, 7500 mg, 7600 mg, 7700 mg, 7800 mg, 7900 mg,
3000 mg, 8100 mg, 5200 mg, 8300 mg, 8400 mg, 8300 mg, 8600 mg, 8700 mg, 8800 mg, 8900 mg,
9000 mg, 9100 mg, 9200 mg, 9300 mg, 9400 myg, 9500 mg, 9600 mg, 9700 mg, 9800 mg, 9900 mg,
10000 mg, 10100 mg, 10200 mg, 10300 mg, 10400 mg, 10500 mg, 10600 mg, 10700 mg, 10800 mg,
dosage regimens are adjusted to provide the optimum desired response {e.g., an effective response).

In another embodiment, the anti-{5 antibody 1s admuinistered at a mitligram per kilogram
(mg/ke) dose. In one embodiment, the anti-CS antibody or antigen binding fragment thereof 1s

admunistered at a dose of 0.1 mg/ke, 0.25 mg/kg, 0.5 mg/kg, 0.75 mg/ke, 1.0 mg/kg, 1.25 mg/kg,
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1.50 mg/kg, 1.75 me/kg, 2.0 mg/kg, 2.25 mg'kg, 2.50 mg/kg, 2.75 mg/kg, 3.0 mg/kg, 3.25 mg/ke,
3.50 mg/ke, 3.75 mg/kg, 4 0 mg/ke, 4.25 mg/kg, 4.50 mg/kg, 4.75 mg'kg, 5.0 mg/ke, 5.25 mg/kg,
5.50 mg/ke, 5.75 mg/kg, 6.0 mg/kg, 6.25 mg/ke, 6.50 mg/ke, 6.75 me/kg, 7.0 mg/kg, 7.25 mg/ke,
7.50 mg/keg, 7.75 mg/kg, 8.0 mg/ke, 8.25 mg/kg, 8.50 mg/kg, 8.75 mg'kg, 9.0 mg/ke, 9.25 mg/kg,

9.50 mg/ke, 9.75 mg/kg, 10.0 mg/kg, 11.25 mg/kg, 11.50 mg/kg, 11.75 mg/kg, 12.0 mg/kg,
12.25 mg/kg, 12.50 mg/kg, 12.75 mg/ke, 13.0 mg/ke, 13.25 mg/kg, 13.50 mg/kg, 13.75 mg/ke,
14.0 mg/ke, 14.25 mg/kg, 14.50 mg/kg, 1475 mg/kg, 15.0 mg/ke, 15.25 mg/kg, 1550 me/kg,
1575 mg/kg, 16.0 mg/kg, 16.25 mg/kg, 16.50 mg/kg, 16.75 mg/kg, 17.0 mg/kg, 17.25 mg'ke,
17.50 mg/kg, 17.75 mg/kg, 18.0 mg/kg, 1825 my/kg, 18 50 mg/ke, 18.75 mg/kg, 19.0 mg/kyg,
19.25 mg/kg, 1950 mg/kg, 19.75 mg/ke, 20.0 mg/ke, 20.25 mg/kg, 20.50 mg/kg, 20.75 mg/ke,
21.0 mg/ke, 21.25 me/ke, 21.50 me/kg, 21.75 my/kg, 22.0 myg/ke, 22.25 me'ke, 22.50 me/kg,
2275 mg/kg, 23.0 mg/kg, 23.25 mg'kg, 23.50 mg'kg, 23.75 mg/kg, 24.0 me/kg, 24.25 mg/kg,
24 50 mg/kg, 24.75 mg/kg or 25.0 mg/kg

In one embodiment, the anti-C3 antibody 1s administered once per week, twice per week,
three times per week, four times per week, five times per week, six times per week, or daily. In
another embodiment, the anti-C5 antibody 15 administered twice daily. In another embodiment,
the anti-C3 antibody is administered once every two weeks, once every three weeks, once every
four weeks, once every five weeks, once every six weeks, once every seven weeks, once every
eight weeks, once every nine weeks, once every ten weeks, once every eleven weeks, or once
every twelve weeks. In another embodiment, the anti-C5 antibody 15 administered at a loading
dose on Day 1, followed by a different maintenance dose on Day 15 and every eight weeks
thereafter.

In another embodiment, to obtain an effective response, the anti-C5 antibody 13

administered to the patient 1o an amount and with a frequency to mamtain a muntmurn free €5
concentration. In one embodiment, the anti-C5 antibody 1s administered to the patient in an
amount and with a frequency to maintain a free C5 concentration of 0.2 yg/mL, 0.3 ug/mk,,
0.4 ug/mL, 0.5 pug/mL or less. In another embodiment, the anti-C35 antibody 15 administered to
the patient in an amount and with a frequency to maintain a free CS concentration of 0.309 to
0.5 yg/mL or less.

In some embodiments, the patients treated according to the methods described herein

have been vaccinated against meningococcal infections within three years prior to, or at the time
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of, inttiating study drug. In one embodiment, patients who initiate treatment less than two weeks
after receiving a meningococcal vaccine recetve treatment with appropriate prophylactic

antibiotics until two weeks after vaccination. In another embodiment, patients treated according
to the methods described herein are vaccinated against meningococcal serotypes A, C, Y, W135,

and/or B.

(utcomes

In some embodiments, treatment of MG includes the amelioration or improvement of
one or more symptoms associated with MG, Symptoms associated with MG include muscle
weakness and fatigability. Muscles primarily affected by MG include muscles that control
eye and eyelid movement, facial expressions, chewing, talking, swallowing, breathing, neck
movements, and limb movements.

In some embodiments, treatment of MG includes the improvement of a clinical marker
for MG progression. These markers include MG-ADL scores, QMG score for disease
severity, MGC, NIF, forced vital capacity, MGFA post-mtervention status, and other quality
of life measurements. In some embodiments, MG-ADL 1s the primary score for measuring
improvement of MG.

The MG-ADL 15 an 8-point questionnaire that focuses on relevant symptoms and
functional performance of activities of dady living (ADL) in MG subjects (Table 3}, The 8
items of the MG-ADL were derived from symptom-based components of the original 13-item
QMG to assess disability secondary to ocular (2 itemas), bulbar (3 items), respiratory {1 ttem),
and gross rootor or lirob (2 tterns) umpatrment related to effects from MG, Tn this functional
status mstrument, each response 1s graded 0 (normal) to 3 {(most severe). The range of total
MG-ADL score 1s 0-24. A chinically meaninghul improvement 1o a patient's MG-ADL m one
embodiment 1s, for example, a 3 point or greater reduction 1n score after 26 weeks of
treatinent.

The current QMG scoring systermn consists of 13 stems: ocular (2 ttems), facial (1 tem),
bulbar (2 1tems}, gross motor (6 items), axial (1 stem}, and respuratory {1 1tem); each graded O to
3, with 3 being the most severe (Table 4). The range of total QMG score 18 0-39. The QMG
scoring system is an objective evaluation of therapy for MG and 15 based on quantitative testing
of sentinel muscle groups. The MGFA task force has recommended that the QMG score be used

in prospective studies of therapy for MG (Benatar, M. er al., Muscle Nerve, 45:909-17, 2012}, A

=
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clinically meaningful improvement in a patient’s QMG 1n one embodiment is, for example, a 5

point or greater reduction in score after 26 weeks of treatment.

TABLE 3: MG-ADL profile

Ttems Grade 8 Grade ¥ Grade 2 Grade 3 Score (0,1,2,3)
1. Talkking Normal  Intermittent Constant Difficultto
shurring or shurring or understand
nasal speech nasal, but can speech
be understood
2. Chewing Norpml  Fatigue with Fatigue with Gastric Tube
solid food soft food
3. Swallowing Mormal  Rareepisode of Frequent (Gastric Tube
choking choking
necessitating
changes in diet
4. Breathing Normal  Shortness of Shortness of Veutilator
breath with breath at rest dependence
exertion
5. Impairment of None Extra effort, Rest periods Cannot do one
ability to brush but no rest neceded of these
teeth or conb hair periods needed functions
6. Impatrment of None Mild, Moderate, Severe,
ability {o arise from sometimes uses  alwavs uses requires
a chair arms arms assistance
7. Double vision Noue Occurs, but not  Dhaily, but not Constant
daily constant
8. Eyelid drop None Occurs, bui not  Daily, butnot  Comnstant
daily constant
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TABLE 4: QMG score for disease severity
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The MGC 15 a validated assessment tool for measuring clinical status of subjects with
MG (16). The MGC assesses 10 important functional areas most frequently affected by MG and
the scales are weighted for clinical significance that incorporates subject-reported cutcomes
{Table 5, Burns, T. ef al., Muscle Nerve, 54:1015-22, 2016). MGC 1s administered at Screening,
Day 1, Weeks 1-4, 8, 12, 16, 20, and 26 or ET (Visits 1-6, 8, 10,12, 14, and 17 or ET). A
clinically meaningful improvement in a patient’s MGC in one embodiment 15, for example, a 3

point or greater reduction in score after 26 weeks of treatment.

TABLE 5: MG composite scale

Prosls, upward gaze {PE} 1388

Doudite vision or iateral 745

gaia, laf or right (PR} fetnnds
Bye closure {PE} Nt

Tadking {4}

Chewing {PY Nt
Swallowing P} Mo
Braatiing Nopmsd

Reck Flex /Bt fwenkest FE} PRUNNS

Shoudder Abd {PE Norma

Hip fexion Nomnal

The revised Myasthenia Gravis Qualify of Life 15-item scale (MG-(QOL15r}is a
health-related QoL evaluative instrument specific to patients with MG (Table 6). The
MG-GOL15r was designed to provide information about patients’ perception of impairment and
disability, determine the degree to which disease manifestations are tolerated, and to be
administered and iterpreted easily. The MG-QOL15r 15 completed by the patient. Higher
scores indicate greater extent of and dissatisfaction with MG-related dysfunction. A clinically
meaningful improvement in a patient’s MG-QOL 15 is a decrease in score after 26 weeks of

treatiment.
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TABLE 6; Revised MG-QOL15r scale

Please indicate how true

each staternent has been
{nver the past few weeks)

1.1 am frustrated by my MG

2.1 bave trouble with my eves because
of miy MG {e.g. double vision}

3. 1 have trouble eating because of MG

4.1 have Emited my social activity
beosase of my MG
S My MG mnils my ability to enjoy

hobbies and fim aclivities

6.1 have trouble meeling the noeds of
v Tarmnily beosase of roy MG

7.1 have to make plans around my
MG

2.1 am hothered by Hntiations in
performing my work (nchide work
at horney beesuse of my MG

& 1 have difficolty spealing doc to MG
180.1 have lost some personal
independence bacause of my MG

{e.g. driving, shopping, nanning
errands}

11. 1 amn depressed aboust ooy MG

12. 1 have wouble walking due to MG

13.1 have trouble getting arcund public
places because of my MG

14. I feel overwhelmed by my MG
15,1 have troable perfirmitag my

personal grooming neads due o
Mz
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The Neuro-QOL Fatigue is a reliable and validated brief 19-1tem survey of fatigue

PCT/US2020/018113

completed by the subject or patient. Higher scores indicate greater fatigue and greater impact of

M on activities (Table 7; Gershon, R. ef al., Qual. Life Res., 21:475-86, 2012). A climcally

meaningful improvement in a patient’s Neuro-QQL Fatigue score 1s reflected in a decrease in

score after 26 weeks of treatment.

TABLE 7: Neuro-QOL fatigue

in the past 7 days... Never | Rarely | Sometimes| Often] Always

NQEFTGES |1 felt exhausted {? [; EEE E] E]
NOFTGI | [ felt that | had no energy [3 [? [3 Ef E}
NQFTG15 | 1 felt fatigued ? ? [_::j E_j [_f
NOFTGO6 | T was too tired to do my household chores [f [,;;‘j ? Ej Ej
NQFTGO7 | T was too tired to leave the house H G 0 H H

1 2 3 4 5
NOFTGI0 | i et iodo et B S 5 1§ S
NQFTGH4 | 1 fel tired i:l:] Ez;i [3 E/:_S E?
NOFTGOZ J; iaqci}t{z (]iimit my social activity because | {? [)il EE E] E]
NQFTGO3 | { needed to sleep durning the day ? ? ['3 [f ?
NOFTGO4 iaiz)ag f;g uble starting things because 1 was E} E?i] E3] E] E]
NOFTGOS g;aigguble finishing things because I was [13 E:E [3:] Ef Eﬁfi
NQFTGOS | 1 was too fired to take a short walk %3 [5 E,;E E] E]
NOFTG09 | 1 was too tired to eat [3 [? [3 Ef E}
NOFTGI12 It{ }:g?:; s:@ fired that 1 needed to vest during I.;J El E.;;'] Ei E.i
NQFTGI6 | 1 felt weak all over [f [_;;‘j ? Ej Ej
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wveresig |+ had to limit my social activity because 1 [Z] O ] O O
NQFTGIS was physically weak i 2 3 4 §
NOFTG20 1 had to force myself to get up and do 1 ] i (3 (3

=7 777 | things because [ was physically too weak i 2 3 4 5

The Euro Quality of Life-S5L (EQ-5D-5L) is a seif-assessed, health-related QoL
questionnaire (Figures 3A, 3B and 3C). The EQ-5D-5L essentially consists of 2 pages: the
E(Q-5D descriptive scale (Figure 3B) system and the EQ visual analogue scale (EQ VAS)
{Figure 3C). The scale measures Qob on a S-component scale including mobility, self-care,
usual activities, pain/discomfort, and anxiety/depression. Each level is rated on a scale that
describes the degree of problems in that area {e.g., T have no problems walking about, slight
problems, moderate problems, severe problems, or unable to walk). The patient is asked to
mdicate his/her health state by ticking the box next to the most appropriate statement in each
of the five dimensions. This decision results in a 1-digit number that expresses the level
selected for that dimension. The digits for the five dimensions can be combined into a 5-digit
number that describes the patient’s health state. A clinically meaningful improvement in a
patient’s EQ 5D is reflected as a decrease in scores in each category after 26 weeks of
treatment. This tool also has an overall health scale (EQ VAS) where the rater selects a
number between 1 - 100 to describe the condition of their health, 100 being the best
imaginable. The EQ VAS records the patient’s self-rated health on a vertical visual analogue
scale, where the endpoints are labeled “The best health vou can imagine’ and ‘The worst
health you can moagine.” The VAS can be used as a quantitative roeasure of health outcome
that reflect the patient’s own judgement. A clinically meanmgful improvement in a patient’s
EQ VAS s reflected as an increase in score after 26 weeks of treatment. Convergent validity
was demonstrated by a correlation between EQ-5D-5L and the dimensions of World Health
Organization 5 Well Being questionnaires, {r = 0.43, p<0.001) {(see, Janssen, M. ef af., Qual.
Life Res., 22:1717-27, 2013}, The EQ-SD-5L approach 1s reliable, average test-retest
reliability using interclass coefficients with mean of 0.78 and 0.73 (Brooks, R., Health Policy,
37:.53-72, 1996, Chaudhury, C. et al., Biochemistry, 45:4983-90, 2006).

Subjects with increasingly severe MG can suffer from potentially fatal respiratory
complications including profound respiratory muscle weakness. Respiratory function s

monitored closely for evidence of respiratory failure in MG subjects and ventdator support 1s
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recommended in the event of consistent declines 1n serial measurements of Forced Vital
Capacity (FVC) or NIF, loss of upper airway integrity {ditficulty handling oral secretions,
swallowing, or speaking} or in the setting of emerging respiratory fatlure. FVC as one of the
test items in QMG is performed when QMG 1s performed. NIF was performed using the NIF
Meter.

The MG clinical state is assessed using the MGFA Post-Intervention Status (MGFA-
PIS). Change in status categories of Improved, Unchanged, Worse, Exacerbation and Dhed of

MG as well as the Minimal Manifestation {MM) can be assessed (Table 8).

TABLE 8: MGFA-PIS

The patient Bus had ne symptoms o siges of \i{, for A deast §oveay aod Dews venwd awl 0 theespy
t‘(m (3 duving that time. Theee 8 no weg  wsele an casefl ax

Banie 1 v the evaluation of nenromuscudar discase. Ianiated wosknes
in gonepte g
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Patients administered ravulizamab show a reduced MG-ADL. In some embodiments,
the subjects have an mitial MG-ADL score of greater than 6 points. In some embodiments,
the subjects have an inittal MG-ADL score greaterthan 0, 1,2, 3,4, 5,6, 7, 8,9, 10, 11, 12,

13, 14, 15, 16,17, 18, 19, 20, 21, 22 or 23 pomnis. In some embodiments, after a course of
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treatment with ravulizumab, the MG-ADL score of the subject is reduced to less than 6 points.
In some embodiments, the MG-ADL score is reduced at least T point, at least 2 points, at least
3 points, at least 4 points, at least 5 points, at least 6 points, at least 7 points, at least 8 points,
at least 9 points, at least 10 points, at least 11 points, at least 12 points, at least 13 pomnts, at
least 14 points, at least 15 points, at least 16 points, at least 17 points, at least 18 points, at
least 19 points, at least 20 points, at least 21 points, at least 22 points, at least 23 points, or at
least 24 points after treatment with ravulizomab. In some embodiments, the MG-ADL score
of the patient 1s reduced by at least 1 point after a course of treatment with ravulizumab. In
some embodiments, the MG-ADL of the patient isreduced by 1, 2,3, 4, 5, 6,7, 8,9, 10, 11,
12,13, 14, 15,16, 17, 18, 19, 20, 21, 22, 23, or 24 points after a course of treatment with
ravulizumab.

According to some embodiments, the course of treatment with ravulizamab lasts for 26
weeks. According to some embodiments, the course of treatment lasts for 26-52, 26-78, 26-
104, 26-130, 26-156, 26-182, 26-208 weeks, or more. In some embodiments, the course of
treatment lasts for greater than 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42,
43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 78, 104, 130, 156 or 182 weeks. According to some
ernbodiments, the course of treatment lasts for greater than 1, 2, 3, 4, 5, 10, 15, 20, 25, 30, 35,
40, 45, S0, 55, 60, 65, 70, 75, 80, or more vears. In some embodiments, the course of
treatment lasts for the remainder of the subject’s life,

According to some embodiments, during the course of treatment, one or more
symptoms or scores associated with MG mmproves during the course of treatment and 13
maintained at the improved level throughout treatment. MG-ADL can improve, for example,
after 26 weeks of treatment with a therapeutic antibody that specifically binds C5 and then
remain at the improved tevel for the duration of the treatment, which 13 52 weeks of treatment
with a therapeutic antibody that specifically binds C5. One example of a therapeutic antibody
that binds C5 1s ravuhizaemab.

In some embodiments, the first sign of improvement occurs by 26 weeks of treatment
with a therapeutic antibody that specifically binds C5. According to some embodiments, the
first sign of improvement occurs between weeks 1-26, 26-52, 52-78, 78-104, 104-130, 130-
156, 156-182, or 182-208 of treatment with a therapeutic antibody that specifically binds C35.

In some embodiments, the first sign of improvement occurs at week 1, 2,3, 4, 5,6,7, 8,9, 10,
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11,12, 13, 14,15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28. 29, 30, 31, 32, 33, 34, 35,
36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 78, 104, 130, 156 or 182,

In some embodiments, MG includes refractory gMG. In some embodiments,
refractory gM{3 is characterized as including subjects or patients positive for auto-antibodies
binding to AChR who continue to show marked generalized weakness or bulbar signs and
symptoms of MG while recetving current standard of care for myasthenia gravis such as
cholinesterase inhibitor therapy and IS8T or who require chronic plasma exchange or chronic
IVIg to maintain clinical stability. In some embodiments, refractory gMG 1s characterized as
mncluding subjects or patients who continue to show marked generalized weakness or bulbar
signs and symptoms of myasthenia gravis while receiving current standard of care for MG
such as cholinesterase inhibitor therapy and IST or who require chronic plasma exchange or

chronic IVig to mamtain clinical stability.

Kits and Unit Dosage Forms

Also provided herein are kits that include a pharmaceutical composition containing an
anti-C5 antibody or antigen binding fragment thereof, such as ravulizumab, and a pharmaceutically
acceptable carrier, i a therapeutically effective amount adapted for use in the preceding methods.
The kits can also optionally include instructions, e.g., comprising administration schedules, to allow
a practitioner {(e.g., a physician, nurse or patient) to admunister the composition contained therein to
admunister the composition to a patient having MG, The kit also can include a syringe.

Kits can optionally include multiple packages of the single-dose pharmaceutical compositions
each containing an effective amount of the anti-C35 antibody or antigen binding fragment thereof for
a single administration tn accordance with the methods provided above. Instruments or devices
necessary for admnstering the pharmaceutical composition(s} also may be included in the kats. A
kit may provide one or more pre-filled syringes containing an amount of the anti-C35 antibody or
antigen binding fragment thereof.

The following examples are merely illustrative and should not be construed as himiting the
scope of this disclosure in any way as many variations and equivalents will become apparent to those
skilled in the art upon reading the present disclosure. The contents of all references, Genbank
entries, patents and published patent applications cited throughout this application are expressly

mcorporated herein by reference.
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EXAMPLES

EXAMPLE 1. A Phase 3, randomized, double-blind, placebo-controlied, multicenter study to
evaluate the safety and efficacy of ravalizumab in complement-inhibitor-naive adult patients with
generalized myasthenia gravis.

A Phase 3, randomized, double-blind, placebo-controlied, multicenter study 15 conducted to
evaluate the safety and efficacy of ravulizumab administered by intravenous (IV) infusion to adult
patients with gMG. The ALXNIZ10-MG-306 study schematic 1s shown 1o Figure 1.

I. Study Rationale

Ravulizumab specifically binds the human terminal complement component (C5} with hugh
affinity, mhibiting C5 enzymatic cleavage and thereby preventing the generation of the
proinflammatory/prothrombotic complement activation products, CSa, and the cytolytic and
proinflammatory/prothrombotic membrane attack complex, C5b-9, which are responsible for the
antibody-mediated destruction of the NMJ, loss of acetylcholine receptors, and failure of
neuromuscular transmission associated with gMG. Eculizumab is approved for the treatment of, for
example, gMG, under the trade name Soliris®.

Like eculizumab, ravulizamab also provides essentially immediate and complete €3
hibition, but ravulizumab further provides sustained complement inhibition throughout a prolonged
dosing interval; it was specifically designed {and has subsequently been proven) to have an increased
half-life relative to eculizumab. Ravulizumab therefore requires less frequent {once every & weeks
[q8w1) infusions than eculizumab (once every 2 weeks {q2w] infusions). Given that gMGis a
chronic disease with a significant treatment burden, the relative convenience of the ravulizumab
dosing regimen may increase patient satisfaction and treatment-adherence, and ultimately, lead to
mmproved health-outcomes.

The enhanced pharmacokinetic (PK)/pharmacodynamic profile of ravulizumab, with fewer
PK troughs than eculizumab, has the potential to improve therapeutic efficacy while maintaining a
safety profile similar to that of eculizumab. The 8w dosing regimen minimizes the risk of
incomplete complement inhibition. The infusion frequency is relatively low (6 infusions per year)
(Figure 2), which offers the potential for improved quality of life (QoL} through fewer missed days
of work or school, better treatment adherence, and improved accessibility. Ravulizumab offers a
convenient dosing and immediate onset of action with effective and complete terminal complement

inhibition at the end of the first infusion. The dose regimen of ravulizumab has been optimized to
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reduce the exposure differences across the adult body-weight range by utilizing a weight-based
dosing paradigm that provides immediate, complete, and sustained C5 inhibition over the entire
dosing interval. Therefore, ravulizumab minimizes the risk of inflammation, including CSa
recruttment and activation of mflammatory cells as well as direct MAC-complex induced damage of
the motor neural endplate (Kusner, L. ef af., Expert Rev. Clin. Immunol., 4.43-52, 2008},

2. Risk Benefit Assessment

Ravulizumab provides patients and physicians with an option for less frequent dosing, which
allows greater access to care for those patients who may not initiate treatment on eculizumab, may
discontinue eculizumab due to frequency of dosing, or who are currently recetving eculizumab every
2 weeks.

Neisseria meningitidis

Increased susceptibility to infection caused by Neisseria meningitidis (N. meningitidis) s a
known risk associated with complement inhibition. The main risk associated with ravulizumab 1s the
risk of meningococcal infections. Specific risk mitigation measures are in place to address this risk,
as described herein.

bnmunogeniciy

Admmistration of any therapeutic protein, ncluding ravulizumab, may induce an
immunogenic response potentially resulting in antidrug antibodies (ADA). The spectrum of
potential chinical consequences may include severe hypersensitivity-type reactions and decrease in
efficacy (PK and/or P} neutralization) due to development of neutralizing ADA (Casadevall, N. ef
al., N. Iingl. J. Med., 346:469-75, 2002; 14, I et af., Blood, 98:3241-8, 2001).

Of the 261 patients with paroxysmal nocturnal hemoglobinuria (PNH) who were treated with
ravulizamab in the ravulizumab IV clinical studies, 1 patient developed a treatment-emergent ADA.
Treatment-emergent ADAs have been observed in 3 healthy subjects treated with ravulizamab
subcutaneous (SC) and 1 healthy subject treated with ravubizumab IV in Study ALXN1210-HV-104,
All ADA positive titer values were low and negative for eculizumab cross-reactivity. There was no
apparent impact of immunogenicity on the PK or PD of ravulizumab.

Monitoring of immunogenicity for this study 1s conducted as described 1n Table 10 and Table

11 and as described otherwise herein.
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Local and Systemic Reactions

Protein therapies administered IV have the potential risk of causing local {infusion-site
reactions) and systemic reactions (infusion-associated reactions). Infusion-site reactions are those
localized to the site of IV drug administration and may include reactions such as erythema, pruritus
and bruising. Infusion-associated reactions are those that are systemic in nature and that may be
mmune or nonimmune-mediated, generally occurring within hours of drug administration. Immune-
mediated reactions may include allergic reactions {¢.g., anaphylaxis), while nonimmune-mediated
reactions are nonspecific {e.g., headache, dizziness, nausea). Monitoring for these reactions is
conducted as part of routine safety assessments for this study as described herein.

3. Objectives

The primary objective of the study 1s to assess the efficacy of ravulizumab compared with
placebo m the treatment of gMG based on the improvement in the MG-ADL profile. The secondary
objective of the study 15 to assess the efficacy of ravulizumab compared with placebo in the
treatment of gMG based on the improvement 1n the QMG total score.

Exploratory objectives of this study are to (1) evaluate the PK/PD and immunogenicity of
ravulizumab in the treatment of gMG throughout the study, (2) assess the efficacy of ravulizumab
compared to placebo in the treatment of gMG based on the incidence of all-cause hospitalization or
Clinical Deterioration, (3) assess the efficacy of ravulizumab compared with placebo in the treatment
of gMG based on the improvement in quality of life measures, and (4) assess the efficacy of
ravulizumab in the treatment of gMG based on other efficacy endpoints throughout the study.

The safety objective of this study 1s to characterize the overall safety of ravulizumab in the
treatment of gMG.

4. Endpomnts

The primary efficacy endpoint of the study 1s change from baseline in MG-ADL total
score at Week 26 of the Randomized-Controlied Period.

The secondary efficacy endpoint of the study s Change from Baseline in QMG total
score at Week 26.

The exploratory efficacy endpoints of the study include the following:

¢ (hange in serum ravulizumab concentration over time.
® {(hange in free serum C35 concentration over time;

s Incidence of treatment-emergent antidrug antibodies over time;
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e Incidence of all-cause hospitalization or Chinical Deterioration during the 26
weeks of the Randomized-Controlled Period;

¢ {hange from Baseline in the Revised 15-Component Myasthenia Gravis Quality
of Life (MG-QOL15r) score at Week 26;

¢ {hange from Baseline in Neuro-QOL Fatigue score at Week 206;

¢ Improvement of at least 3 points in the MG-ADL total score from Baseline at
Week 26;

¢ Improvement of at least 5 points in the QMG total score from Baseline at Week
26;

¢ Change from Baseline in the Myasthenia Gravis Compostte (MGC) score at Week
26;
e Myastherua Gravis Foundation of Arerica (MGFA) Post-Totervention Status

(PIS) at Week 26;

e Change from Baseline in Euro Quality of Life (EQ-5D-51) at Week 26.

The safety endpoints of this study are (1) incidence of adverse events and serious adverse

events over time and (2) changes from Baseline in vital signs and laboratory assessments.

The objectives and endpoints of the study are summarized in Table 9 herein.

TABLE 9: Study ALXNI1210-MG-306 objectives and endpoints

{bjectives Endpoints
Primary
To assess the efficacy of ravalizomab conmpared with Change from Baseline in MG-ADL total score at
placebo 1n the treatment of gMG based on the Week 26 of the Randomized-Conirolled Period.

improvement in the Myasthenia Gravis-Activities of
Daily Living (MG-ADL) profile.

Secondary

To assess the efficacy of ravalizomab conmpared with Change from Baseline in QMG total score at Week 26
placebo in the treatment of gMG based on the
improvement in the Quantitative Myasthenia Gravis
{(QOMG) total score.

Exploratory
+  To evaluate the PK/PD and immunogenicity *  Change in serum ravalizaomab concentration
of ravulizumab in the treatment of gMG over time.
throughout the study. °  Change in free serum CS concentration over

Hine.
»  Incidence of ireatinent-emergent antidrug
antibodies over time.
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®

To assess the efficacy of ravulizomab

compared to placebo in the treatment of
gMG based on the incidence of all-cause
hospitalization or Clinical Deterioration.

To assess the efficacy of ravalizomab
compared with placebo in the treatment of
gMG based on the improvement in quality
of life measures.

To assess the efficacy of ravalizumab in the
treatment of gMG based on other efficacy
endpoints throughout the study.

PCT/US2020/018113

Incidence of all-cause hospitalization or
Climcal Deterioration during the 26 weeks of]
the Randomized-Comtrolled Period.

Change frora Baseline in the Revised 15-
Component Myasthenia Gravis Quality of
Life (MG-QOL 151 score at Week 26.
Change frora Baseline in Neoro-QOL
Fatigne score at Week 26.

Improvement of at least 3 poiats in the M-
ADL total score from Baseline at Week 26.
Improvement of at least 5 points in the QMG

total score from Bascline at Week 26.

> Change from Baseline in the Myasthenia
Gravis Composite (MGC) score at Week 26.

¢ Muyasthenia Gravis Foundation of America
{(MGFA) Post-Intervention Statas (PIS) at
Week 26,

¢ Change from Baseline in Euro Quality of
Life (EQ-5D-SL) at Week 26.

Safety

Incidence of adverse events and serious
adverse gvents over Hme.

»  Changes from Bascling in vital signs and
faboratory assessments.

To characterize the overall safetv of ravulizomab in the .
treatment of gMG.

5. Qverall Desion

ALXNI210-MG-306 1s a Phase 3, randomized, double-blind, parallel-group,
placebo-controlled, multicenter study to evaluate the safety and efficacy of ravulizumab for the
treatment of patients with gMG. The ALXN1210-MG-306 study schematic 1s shown in Figure
1. Approximately 160 eligible patients are stratified by region (North America, Europe, Asia
Pacific, and Japan) and randomized 1:1 to 1 of 2 treatment groups: {1) ravulizumab infusion or
(2) placebo infusion. There are 3 periods 1n this study: Screening Period,
Randonuzed-Controlled Period, and an Open-Label Extension (OLE) Period.

After the 26-Week Randomized-Controlled Period and assessments on Day 183 (Week
26}, patients 1o the placebo group receive a blinded loading dose of ravulizumab and patients in
the ravulizumab group receive a blinded ravulizomab dose of 900 mg. Starting Week 28, al
patients begin open-label ravulizumab maimntenance doses g8w. For patients in the ravulizumab
group, a blinded ravulizumab dose of 900 mg 1s chosen to ensure maintenance of complete C5

inhibition until the next scheduled maintenance dose at Week 28 (Day 197).
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Eight weeks after the final dose of study drug is administered, all enrolled patients retorn
for an End of Study (EOS) Visit (Visit 30) at Week 132 (& 2 days) duning which final study
assessments are conducted. If a patient withdraws from the study, or completes the study early
{prior to Visit 29; Week 124), for example if ravelizumab has become registered or approved (in
accordance with country-specific regulations} prior to Visit 29, the patient 1s encowraged to
return for an Farly Termination (ETYEOS Visit, 8 weeks (£ 2 days) after the day the last dose of
study drug ts administered, during which final planned safety assessments are conducted as
described herein. Attempts are made to follow all patients for safety for 8 weeks from the day
the last dose of study drug is administered.

Patients who are being treated with an IST at the time of the Screening Visit may continge
taking their baseline ISTs throughout the Randomized-Controlled and OLE Periods. The dosage of
IST, however, must not be changed and no new 18Ts mav be added or discontinued during the
Randomized-Controlled Period of the study. uniess deemed by the Investigator to be medically
necessary. Throughout the study, rescue therapy {e.g., high-dose corticosteroids,
plasmapheresis/plasma exchange, or intravenous immunoglobulin} are allowed if a patient
experiences Clinical Deterioration, as defined by the study protocol herein. The rescue therapy
used for a particular patient is at the discretion of the Investigator.

Throughout the study, rescue therapy {e.g., high-dose corticosteroid, PP/PE, or [Vig) are
allowed if a patient experiences Clinical Deterioration as defined herein. The rescue therapy
used for a particular patient 1s at the discretion of the Investigator.

The primary endpoint for this study 1s measured at Week 26 (Day 183). Endpoints are
measured and analyzed irrespective of rescue therapy. For those patients who complete the
study, as defined in the protocol, the EOS Visit is defined as patient’s last visit in the (up to} 2-
vear OLE Period. Including the 8-week safety follow-up, which begins after the patient’s last
dose of study drug is adnunistered, the overall study-duration for an individual patient 13
estimated to take up to 132 weeks (from enrollment through the end of the Safety Follow-up).
The period of active patient-participation is estimated to take up to 132 weeks (from enrollment
through the EOS Visit).

Schedules of Activities (SOA) for the Randomized-Controlled Period and the OLE

Period are provided in Table 10 and Table 11, respectively.

62



(¥4

15

20

30

WO 2020/168079 PCT/US2020/018113

Screening Period {2-4 Weeks Prior to Dav 1)

At the screening visit, after obtaining informed consent, the patient 1s screened for study
eligibility through medical history review, demographic data, and laboratory assessments. The
medical history review includes confirmation of MG diagnosis as defined in the inclusion criteria
of this protocol, history of previous treatment/therapies for MG (e.g., thymectomy, 18Ts
mcluding corticosteroids, IVIg and PE/PP), lustory of MG exacerbation or crisis including the
duration of each exacerbation/crisis, the medication taken at the time of each exacerbation/crisis,
and the treatment for each exacerbation/crisis.

It all inclusion criterta and none of the exclusion criteria are met, patients are vaccinated
against N. meningitidis, if not already vaccinated within the 3 years prior to their enrollment in
the study. Patients who initiate study drug treatment less than 2 weeks after receiving a
meningococcal vaceine receive treatment with appropriate prophylactic antibiotics until 2 weeks
after vaccination.

If a patient experiences a Clinical Deterioration or MG Crisis during the Screening
Period, the Spounsor s notitied. Following discussion with the Sponsor, a decision 1s made about
whether the patient may continue in the study.

Number of Patients

Patients are screened until enough patients have been enrolled to achieve an estimated
total of 160 patients, with approximately 30 patients per group.

Randomization

At the ime of randomization, all patients are reassessed for eligibihity based on the study
melusion and exclusion criteria. Al patients who are vaccinated, continue to meet all of the
mclusion criteria and none of the exclusion criteria at Randomuzation [Bay 11}, and have been
cleared for randomization by the Investigator, are randomized 1:1 to 1 of 2 treatment groups: (1)
ravulizamab infusion or (2) placebo mfusion. Patients are centrally randomized using interactive
response technology. The randomization is stratified by region (North America, Europe, Asia-
Pacific, and Japan).

Throughout the study, rescue therapy {e.g., high-dose corticosteroid, PP/PE or IVig} is
allowed when a patient’s health would be in jeopardy if rescue therapy is not administered {e.g.,
emergent situations}), or if a patient experiences Clinical Detertoration as defined in this protocol.

The rescue therapy used for a particular patient is at the discretion of the Investigator.
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Patients are informed of potential signs and symptoms of Clinical Deterioration or MG
Crisis and imstructed to contact the Investigator to be evaluated within 48 hours of notification of
the Investigator of the symptom onset. At the evaluation visit, the Investigator or the

Investigator’s designee perform the assessments as specified by this protocol. The Investigator

5 or designee determine whether or not the patient meets the definition of Clinical Deterioration as
defined herein, and treat the patient accordingly.
The primary endpoint for this study 1s measured at Week 26 (Day 183), irrespective of
rescue therapy.
Patients randomized to the ravulizumab group receive a blinded loading dose of

10 ravulizumab on Day 1, followed by blinded maintenance doses of ravulizumab on Day 15 (Week
2) and g8w thereafter, for a total of 18 weeks of treatment. Patients randomized to placebo
receive a blinded dose of placebo on Day 1, followed by blinded doses of placebo on Day 15
{(Week 2} and g8w thereafter, for a total of 18 weeks. Both ravulizumab and placebo are
adminustered by intravenous infusion.

15 After the 26-Week Randonuzed-Controlled Period and assessments on Day 183 (Week
26), patients in the placebo group receive a blinded loading dose of ravulizumab and patients in
the ravulizumab group receive a blinded ravulizumab dose of 900 mg; the 900 mg dose 1s chosen
to ensure maintenance of complete CS inhibition untd the next scheduled maintenance dose at
Week 28 (Day 197). Starting at Week 28, all patients begin open-label ravulizumab maintenance

20 doses gBw.

The OLE Perniod for each patient commences when the patient receives a dose of
ravulizumab on Week 26 (Day 183) and continues for up to 2 years or until the product s
registered or approved (in accordance with country-specific regulations), whichever occurs first.

The Schedule of Activities for Screening Through End of the Randomized-Controlled

25  Period 1s shown in Table 10 and through the Extension Period 1s shown in Table 11
TABLE 10: Schedule of activities: screening through end of the Randomized-Controlled period

Period/Phase Sereening Rangdemized-Controlled Period Clinical
Deterieratioq;

Study Visit 1 2 1 3 4 5 6 7 8 9 0 1 11 | 12 | ET

Study Day D1 B8 | pisl b2l D29l BS7L D7i] DsSi D9sl DIl Diss| Dis3

Window (dav} 22} 22 | +2 } #2 | 42 f 22 | w2 b o2 | ox2 | x2 | %2

Weeks 4102 W Wil w2 | wa | wd | we | owiel wizl wid wisl wzl  was

Informed Consent X
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Assessment of X X

Inchusion/Exclusion

Criteria

Medical History X

MG History X

MGFA Clinicp! X X

Classification

Weight X X X X X X

Height X

HIV- (1 and 2) testing X

Viial Signs &4}:‘11153 X X X X X X X X X X X X X

Oximetry

Physical Examination X X

Abbreviated Fhysical X X X X X X X X X X X

Examinatior

Concontant Medication X X X X X X X X X X X X X X
Non-Drig Therapy X X X X X X X X X X X X X X
MG Therapy Status X X X X X X X X X X X X X X
Hospitalization Status X X X X X X X X X X X X X
Adverse Event X X X X X X X X X X X X X X
MG-QOL1 5y X X X X X X X X X X X X X X
Neure-QOL Fatigue X X X X X X X X X X X X X X
EQ-3D-51, X X X X X X X X X X X X X X
MG-ADL™’ X X | X X X X X X X X X X X X
o 7 X X 1 X X X X X X X X X X X X
vaes: X X | X X X X X X X X X X bid X
MGFA ~PI,‘53 X X X X X X X X

C-S8RS X

Baseline/Screening

Version

C-5SRS Since Last Visit X b4 )

Version

ECG X X

ACHR Ab X X X

Clinical Lab Tests. X X X X X X

Pregnancy Test ’ X X X X X X

PK, Free 5" B/F TP T/P /P T

ADA" X X X X

N menm?i‘tidz’s‘\/accme“ X

Patient Safety Information x & x P X X x P X x K X

Cardn

Randomization o X

Study Drug Inﬁlsion14 X X X X

1 Evaluation of Clinical Deterioration is perforimed as soon as possible, within 48 hours of notification fo the
Investigator of symptom enset. Additional evaloation visits are scheduled at the discretion of the Investigator.
2 If a patient withdraws early from the study during the Randomized-Controlled Period an Early Termination Visit is
5 performed.
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3 Refer, e.g., to Table 3.

4+ Vital signs and pulse oximetry inchude systolic and diastolic blood pressure (millimeters of mercury [rumbg)),
pulse oximetry (oxygen saturation {SO2]), heart rate (beats/minute), and teraperature (degrees Celsius [°Cl or
degrees Fahrenheit [°F]). On dosing days, vital signs are taken before study drug admimistration and after the
patient has been resting for at least 5 minutes.

s Are performed, if necessary, on the basis of the patient’s health status and the clindcal judgement of the
Investigator.

s The MG-activities of dailv living (MG-ADL) assessment is performed by a Properly Trained Clinical Evatuator,
preferably the same evalvator, threughout the study. The recall period for MG-ADL is the preceding 7 days or
stnce the last visit of the visit interval is less than 7 days.

7 If a patient is taking a cholinesterase inhibitor, the dose iz withheld for at least 10 hours prior to the assessment.

8 Climical laboratory tests are performed at the central laboratory.

o Pregnancy tests are performed on all patients of child-bearing potential at the specified time points. Serum
pregnancy test are performed at Screening; urine pregnancy tests are performed at all other required time points.
A negative urine test result is required prior to admindstening ravulizomab 1o patients of childbearing potential at
the indicated visits. Additional pregrancy tesls (urine or serum) may also be perforrmed at any visit at the
Investigator’s discretion.

10 Baseline (B) and trough (T) blood samples for serum PK, free C3 (PD), and ADA are collected predose (within 30
minutes prioy to the stant of infusion of study drug). Peak (F) blood samples for serum PK/PD samples are taken
within the 30 nunutes following completion of study drug infusion. The T samples are drawn through the venous
access created for the dose infusion, prior to administration of the dose. The P samples are drawn from the
patient’s opposite, nominfused arm. On Day 183 (Week 26}, the T sanyple s considered a Randomized-
Controlied Perind assessment and the P saraple is consideraed an Extension Penod assessmend. Al collection
times are recorded in eCRT. In the event of Clinical Deterioration, blood samples for serum PE/PD and ADA
analyses are collected if supplemental dosing is described hergin.

11 To reduce the risk of meningococcal infection (N. meningitidis), all patients are vaccinated against meningococcal
infections within 3 vears prior to, or at the time of, imtiating study drug. Paticnts who initiate study drug treatment
less than 2 wecks after receiving a meningococcal vaceine receive treatraent with appropriate prophylactic
antibiotics nuiil 2 weeks afier vaccination.

12 Patients are given a Patient Safety Information Card prior to the first dose of study drug. At each visit throughout
the study, the stody staff ensures that the patient has the Patient Safety Information Card.

1 All patients that continue o meet all inchision criteria and none of the exclusion criteria and have been cleared for
randomization by the Investigator are centrally randomized through interactive response technology (IRT).

14 Study drug is admimistered inlravencusly via infusion after completion of all other tests and procedures, excluding
the peak blood sampling for PK/PD, free (5, and ADA,

Abbreviations: AChR Ab = acetylcholine receptor antibody; ADXA = antidrug antibody; B = baseline sample; C5 =

complement component 5;

C-55RS = Cohumbia-Suicide Severity Rating Scale: D = day; BECG = electrocardiograrg;, EQ-3D-31=Furo Quality of

Life; BT = Early Termination;

HIV = Human Immunodeficiency Virus; MG = Myasthenia Gravis; MG-ADL = Myasthenia gravis Activities of

Datly Living profile; MGC = Myasthemia gravis Composite score; MGEA = Myasthenia Gravis Foundation of

America; MGFA-PIS = MGFA-Post-Intervention Status; N. meningitidis = Neisseria meningitidis;

P = peak samaple; PK/PD = pharmacokinetic(s)/pharmacody namic{s);, QMG = Quantitative Myasthenia Gravis score

for disease severity; QoL = quality of life;

T = trough sample; W = week(s).
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6. Standard Protocol Definitions

TABLE 12: Abbreviations and definttions for the study and follow-up period

Abbreviation or Specialist Term Explanation

Ab Anitbody

AChR Acetvicholine receptor

AE Adverse event

aHUS Atvpical hemolyiic uremic syndrome
ANCOVA Analysis of covanance

AZA Azathioprine

BP Blood Pressure

C5 Complement protein 5

CMAX Maximal concentration

CMIN Minimal concentration

eCRF Electronic Case Report Form

C-SSRS Columbia-Suicide Severity Rating Scale
ECG Electrocardiogram

EDC Electronic Data Capture

EIU Exposure in-ulerc

EQI Event of Interest

EOS End of Study

EQ-5D Euro(Qol

ET Early Ternunation

EU Furopean Union

FAS Full Analysis Set

FEVC Forced Vital Capacity

GCP Good Climcal Practices

MG Generalized Myasthenia Gravis

HAHA Human Anti-human Antibody

HCG human chorionic gonadoiropin

HR Heart Rate

B Investigator Brochure

ICF Informed Consent Form

ICH Internalional Conference on Harmonization
U Intensive Care Unit

IEC Independent Ethics Comnutice

IVig Intravenous Inwnunoglobulin &

P Investigational Product

IRB Institutional Review Board

IST Immunosuppressant Therapy

IV Intravenous

IVig Intravenous immunoglobulin

IXRS Interactive voice or web response system
mAb Monoclonal Antibody

MedDRA Medical Dictionary for Regulatory Activitics
MG Myasthenia Gravis

MG-ADL MG activity of daily hiving profile
MGC Myasthenia Gravis Compostic

MGFA Mvasthema Gravis Foundation of America
MM Mumimal manifestation

MMF Mycophenolate Mofetit

MMT Manual Muscle Test
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MTX Methotrexate

MuSK Muscle-specific tyrosime kinase

NIF Negative nspiratory force

NBMY Neuromuscular junction

oMG Ocular Myvasthenia Gravis

PD Pharmacodynamics

PE Plasmapheresis or Plasma Exchange
Pi Principal Investigator

PIS Post-Intervention Status

PE Pharmacokinetics

PNH Paroxysmal Nocturnal Hemoglobinuria
PP Per-Protoco! Population

QOL Quality Of Life

QMG Quantitative Myasthema Gravis

RR Respiration Rate

RS81 Reference Safety Information

SAE Serious Adverse Event

SAP Statistical Analvsis Plan

SFEMG single-fiber electromyography

SOC system Organ Class

TEAE Treatment Emergent Adverse Events
THSAE Treatment Emergent SAE

Us United States

VAS Visual Analog Scale

WHODrug World Health Orgamization Drug Dictionary

Clinical Deterioration

For this protocol, Clinical Deterioration s defined as follows:

1. Patients who experience an MG Crisis, which 1s defined as weakness from MG that 13
severe encugh to necessitate intubation or to delay extubation following surgery. The respiratory
failure 1s due to weakness of respiratory muscles. Severe bulbar {oropharyngeal) muscle
weakness often accompanies the respiratory muscle weakness, or may be the predommant
feature in some patients; ofr,

2. Significant symptomatic worsening to a score of 3 or a 2-point worsening from
Baseline on any one of the individual MG-Activities of Daily Living (MG-ADL) items other
than double vision or eyelid droop; or,

3. Admaunistration of rescue therapy to a patient whose, in the opinion of the Investigator
or Investigator-designated physician, health would be in jeopardy, if rescue therapy were not
given {e.g., emergent situations).

Unscheduled Visits

Under exceptional circumstances, additional (unscheduled) visits outside the specified

visits are permitted at the discretion of the Investigator. Procedures, tests, and assessments is
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performed at the discretion of the Investigator and efforts are made to map the corresponding

data to the appropriate visit.

Properly Trained Clinical Evaluator

Properly Trained Clinical Evaluators are study staff who have been certified in

administering the MG-ADL, QMG and MGC assessments. Only Properly Trained Clinical

Evaluators administer these assessments. A Properly Trained Chinical Evaluator is a neurologist,

physical therapist, or other study team member delegated by the Investigator. Only the

Investigator or a neurologist performs the manual muscle test (MMT), components of the MGC,

the MGFA-PIS, and Myasthenia Gravis Foundation of America (MGFA) Classification. Clinical

Evaluator training and certification for this protocol takes place either at the Investigator’s

Meeting or via the Sponsor’s designated on-line training portal

Responsibilities for Mvasthenia Gravis Assessments

Responsibilities for MG assessments are listed in Table 13, Throughout the study, MG

assessments are performed at approximately the same time of day by a Properly Trained Clinical

Evaluator, and preferably the same evaluator.

TABLE 13: MG assessments and responsibilities

Assessment Fvaluater

MG-ADL Properly Trained Clinical Evaluator
MG Properly Trained Clhindcal Brvaluator
MG Properly Trained Clinical Evahuator

HMOC (WMMT Components)

MOGFA-PIS

Composite scale; MGPA = Myasthenia Gravis Foondation of America; MGFA-PIS = Myasthenia Gravis
Foundation of America Post-Intervention Status; MMT = manual muscle test; QMG = Quantitative Myasthenia

(Gravis score for disease severity.

Scientific Rationale for Study Desien

Published data support the MG-ADL profile as an established, sensitive, and objective

assessment of treatment response over time in patients with gMG (Howard, 1. ef al., Muscle

Nerve, 56:328-30, 2016).

The safety parameters being evaluated are commonly used in chinical studies per

International Council for Harmonisation of Techoical Requirements for Pharmaceuticals for

Human Use (ICH) and Good Clirucal Practice (GCP) guidance.
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Placebo 1s selected as the control and patients are allowed to continue stable therapy with
standard of care therapy {e.g., ISTs) throughout the course of the study, which thereby allows for
comparison of the safety and efficacy of ravulizomab when administered in addition to the
patient’s standard of care treatment to current standard of care therapies in patients with gMG.

Given the heterogeneity of the disease and fluctuation in the severity of symptoms, there
is no single international standard of care accepted, and targeted treatment with complement
mhibitor drugs, such as the recently introduced eculizumab, is not vet widely available to
patients worldwide and is not yet considered standard of care for all patients with gMG. A
placebo-controlled study allows for the evaluation of treatment effect and allows for a
double-blind design; an important study condition to be maintained when considering endpoints
that includes neurological scales, which are known to be especially prone to placebo effects. The
placebo-controlled part of the study 1s limited to 26 weeks, after which time all patients transition
to open-label treatment with ravulizumab for up to 2 years during the OLE Period. At all points
throughout the study, physicians are encouraged to prioritize patient safety, and if patients
experience Chinical Detertoration, the full range of rescue therapies are permitied.

Justification for Dose

Ravulizumab s currently being studied in Phase 3 clinical studies in patients with PNH
and aHUS, with PE/PD data extensively collected from all studies. Ravulizumab dosage
regimens for these indications are selected based on comprehensive modeling and simulation
analyses of the Phase 1 and 2 PK/PD data m healthy volanteers and PK/PDy/efficacy (lactate
dehydrogenase) and safety data i patients with PNH, and are considered optimal for achieving
mmediate, complete, sustained inhibition of terminal complement activity within each dosing
miterval and for the entire treatment course i all patients. The Phase 3 body weight-based

dosage regimen (Table 14) are tested in patients with gMG i the current study.

TABLE 14: Ravulizumab weight-based dosing

Weight (kg i.oading Dose (mg) Mainienance Dose (mg)
{adminictered g8w)
> 3310 < 80 2400 IGO0
= afto < 100 2700 3300
=100 35800 3600

Abbreviation: g8w = every & weeks.
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Consistent with approved eculizamab labeling for treating adult and pediatric patients
with aHUS and adult patients with gMG, supplemental dosing of ravulizumab in the amount of
50% (rounded up 1if not in integral of 300 mg due to vial configuration) is given in the setting of
concomitant PP/PE rescue therapy and. For adult patients with gMG, supplemental dosing of
ravulizumab (in the amount of 600 mg}) is given in the setting of concomitant IVIg rescue
therapy. The 600 mg per week supplemental ravulizumab dose is selected based on PK.
simulations considering the published data describing the tmpact of co-administration of IVig on
eculizumab PK/PD (Table 1; Table 2; Futzpatrick, A. et al., J. Peripher. Nerv. Syst., 16:84-91,
2011).

Supplemental study drug (or placebo) dosing is required f PE/PP or IVIg rescue therapy
1s provided on non-dosing days; no supplemental study drug {or placebo) dosing 1s required if
PE/PP or IVIg infusion is provided on a dosing day, but it occurs prior to study drug
administration. I PE/PP or [VIg is adnunistered on scheduled dosing visits, regular dosing 1s
followed 60 minutes after the completion of PE/PP or IVIg. If PE/PP or [VIg 15 adminustered on
non-scheduled dosing visits, for patients receiving PE/PP: supplemental dose is admunstered 4
hours after the PE/PP session is completed; for patients receiving TVIg: supplemental dose 13
administered 4 hours after the last continuous session(s) of IVIg 1s completed as described
herein.

The favorable benefit/risk profiles of ravulizumab from the recently cormpleted Phase 3
studies in patients with PNH confirm immediate {(after the {irst dose or loading dose), complete
{free C5 < 0.5 pg/ml) and sustained {throughout entire active treatment course) terminal
complement inhibition under the above investigated dosage regimen.

After the 26-Week Randomized-Controlled Period and assessments on Day 183 (Week
26), patients in the placebo group receive a blinded loading dose of ravulizumab and patients in
the ravulizomab group receive a blinded ravulizumab dose of 900 mg; the 500 mg dose 1s chosen
to ensure maintenance of complete €5 inhibition until the next scheduled maintenance dose at
Week 28 (Day 197). Starting at Week 28 (Day 197), all patients begin open-label ravelizumab
maintenance doses g8w.

The proposed q8w dosage regimen facilitates studying a range of PK drug exposures
useful in assessing ravulizumab exposure-response relationships in patients with gMG. Safety

and tolerabulity of ravulizemab have been established over a wide range of PK exposures,
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mcluding those expected under the proposed gM( dosage regimens, in healthy volunteers and
patients.

End of Study Definition

A patient is considered to have completed the study if:

® The patient has completed all periods of the study including the last visit of
the OLE Period, or

» Inthe event the study is completed early, the patient has completed all
applicable periods of the study including the EOGS visit

e The patient completes the study early (and completes the EOS Visit) because
the study drug has become registered or approved {in accordance with
country-specific regulations)

Measurement of the primary endpoints is complete after the last visit of the last patient 1n
the Randomized-Controlled Period. The EOS 15 defined as the date of the last visit of the last
patient in the study or last scheduled procedure shown in the schedule of activities (see, Table 10
and Table 11) for the last patient in the study globally. The study completion date corresponds to
the last visit when the final patient in the study 15 examined or received an mtervention for the
primary or secondary endpoints and AEs.

7. Study Population

Prospective approval of protocol deviations to recruitment and enrollment criteria, also
known as protocol waivers are not allowed.

inclusion Criteria

Patients are eligible to be included in the study only if all of the following critena apply:

Age

1. Male and female patients are aged > 18 years of age at the time of signing the informed
consent

Type of Patient and Disease Characteristics

2. Diagnosed with M at least 6 months (180 days) prior to the date of the Screening
Visit, as confirmed by protocol-specific criteria {(see below).

3. Diagnosis of MG is made by the following tests:

a. Positive serologic test for anti-AChR Abs as confirmed at screening, and

b. One of the followmg:

74



WO 2020/168079 PCT/US2020/018113

& History of abnormal neuromuscular transmission test demonstrated by
single-tiber electromyography or repetitive nerve stimulation;
e History of positive anticholinesterase test {e.g., edrophonium chloride
test);
¢ Demonstrated improvement in MG signs on oral cholinesterase inhibitors,
as assessed by the treating physician.
4. Myastherua Gravis Foundation of America Clinical Classification Class H to IV at
screening,
5. MG-ADL profile 1s = 6 at screenung and randonmuzation {Bay 1)
6. Patients receiving treatment with any of the following are receiving treatment and on a
stable dose for the time periods specified below prior to the date of the Screening Visit:
s Azathioprine (AZA). 13 on AZA for > 6 months (180 days) and have beenon a
stable dose for > 2 months (60 days);
e Immunosuppressive therapies {e.g., mycophenolate mofetil [MMF], methotrexate
[MTX], cvclosporine [CY (Y, tacrohimus [TACH, or cyclophosphamide {CY]), are
on the IST for > 3 months (90 days) and are on a stable dose for > 1 month (30
days};
» (ral corticosteroids, are on a stable dose for > 4 weeks (28 days});
# A cholinesterase inhibitor, at the time of the Screening Visit, are on a stable dose
for > 2 weeks (14 days).
7. To reduce the risk of meningococcal infection (N, meningitidis), all patients are
vaccinated against memngococcal infections within the 3 vears prior to, or at the time of,
mittating study drug. Patients who imitiate study drug treatment less than 2 weeks after
recetving a meningococcal vaccine receive treatment with appropriate prophylactic
antibiotics until 2 weeks after vaccination.
Weight
&. Body weight > 40 kg at the time of screeming,
Pregnancy and Contraception
9. Patients of childbearing potential and patients with partners of childbearing potential
use contraception for avording pregnancy while on treatment and for 8 months after last

dose of study drug.
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Informed Consent
10. Capable of giving signed informed consent. As part of the informed consent:

e The Investigator or his/her representative explains the nature of the study to the
patient or his/her legally authorized representative and answers all questions
regarding the study.

e Patients are informed that their participation is voluntary. Patients or their legally
authorized representative are required 1o sign a statement of informed consent that
meets the requirements of 21 CFR 50, local regulations, ICH guidelines, Health
Insurance Portabilitv and Accountability Act requirements, where applicable, and
the IRB/TEC or study center.

¢ The medical record includes a statement that written mformed consent was
obtaimed before the patient was enrolled n the study and the date the written
consent was obtained. The authorized person obtaining the mformed consent also
signs the ICF.

e Patients is reconsented to the most current version of the informed consent forms
(ICF(s)) during their participation in the study. A copy of the ICF(s) is provided
to the patient.

e The Investigator retains the original version of the signed ICF(s). A copy of the
signed ICF(s} 15 provided to the patient.

s A patient who is rescreened s not required to sign another ICF unless an updated
ICF 15 available.

Exclusion Criteria

Patients are excluded from the study if any of the following criteria apply:

Medical Conditions

1. Any active or untreated thvmoma. History of thymic carcinoma or thymic malignancy
unless deemed cured by adequate treatment with no evidence of recurrence for > S vears
before Screening;

2. History of thymectomy within the 12 months prior to screening;

3. History of hypersensitivity to any ingredient contained n the study drug, including
hypersensitivity to murine proteins;

4. History of N. meningitidis infection;
3 g
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5. Human immunodeficiency virus (HIV) infection (evidenced by HIV-1 or HIV-2
antibody titer};
6. Known medical or psychological condition(s) or risk factor that, in the opinion of the
Investigator, interfered with the patient’s full participation in the study, poses any
additional risk for the patient, or confounds the assessment of the patient or outcome of
the study;
7. History of hospitalization for > 24 hours, for any reason, within the 4 weeks (28 days)
prior to screening;
8. Chinical features that, in the opinion of the Investigator, are consistent with MG
crisis/exacerbation or Clinical Deterioration, at the time of the Screening Visit or at any
time prior to randomization;
9. Female patients who plan to become pregnant or are currently pregnant or
breastfeeding;
10. Female patients who have a positive pregnancy test result at screening or on Day 1.
Prior/Concomitant Therapy
11. Use of the following within the time period specitied below:

¢ [VIg within the 4 weeks (28 days) prior to randomization {(Day 1);

¢ Use of PE within the 4 weeks (28 days) prior to randonuzation (Day 1},

s Use of rituximab within the 6 months (180 days) prior to screening.
12. Patients who have received previous treatment with complement-inhibitors {e.g.,
eculizumab}.
Prior/Concurrent Clinical Study Experience
13. Participation in another interventional treatment study or use of any experimental
therapy within 30 days before initiation of study drug on Day 1 in this study or within 5
half-lives of the study drug, whichever is greater.

Screen Failures

Screen failures are defined as patients who consent to participate in the chinical study but
are not subsequently randomized to a treatment group. A minimal set of screen failure
information 15 required to ensure transparent reporting of screen failure patients to meet the

Consolidated Standards of Reporting Trials publishing requirements and to respond to queries
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from regulatory authorities. Minimal information includes demography, screen failure details,
eligibility criteria, and any serious adverse event (SAE).

Individuals who do not meet the criteria for participation in this study (screen failure)
may be rescreened once based on discussion and agreement between the Investigator and the
Medical Monttor.

A patient who experiences a gMG Clinical Deterioration or exacerbation/crisis during the
Screening Period will be considered a screening failure. Such patients may be rescreened with
Sponsor approval once they are treated and medically stable, in the opinion of the Investigator.
At least 28 days of clinical stability must exist prior to enrollment. The patient must meet all of
the inclusion criteria and none of the exclusion criteria at the time of rescreening to enter the
study.

8. Study Drug
Study Drugs Administered

Ravulizumab 1s formulated at pH 7.0 and 1s supphied in 30 mL single-use vials. Each vial
of ravulizumab containg 300 mg of ravulizumab (10 mg/mL) 10 10 mM sodium phosphate,

150 mM sodwum chloride, 0.02% polysorbate 80, and water for ijection. The comparator
product 15 formulated as a matching sterile, clear, colorless solution with the same buffer

components, but without active ingredient. Additional details are presented i Table 15,

TABLE 15: Study drug administered

Product Name Ravalizmmah Placebn
Bosage Form Concentrated sterile, preservative-free Sterile, preservative-free aghnenus
agucous sohition {10 my GD,: single- | solutionin single-use 30 mL vials

use 3¢ md. wvialg

Foute of Administration Intravenous infusion Infravenous infusion

Bosdnyg sdrnctions Refer to pharmacy mannal for dosing Rafer to pharmacy manval for dosing
imstructions instrucions

Packaging and Labeling Glass vials and stopperad with a buiyl ¢rlass vials and stoppered with a butyl
witbher stopper with an abuninum rubber stoppar with an ahuainum
overseal and a Hip-offcap. Study drug | ovarseal and a fHp-off cap. Siudy drug
will be supplied in kits, will be supplied in ks

Physical Description Ligeid solntion practically five fom Liguid solution practically free from
particles particie

Riannfacturey Alexion Pharmaceuticals, Ine. o Alexion Pharmagceuticals, Inc. or
Contracted Manufacturing Contracted Manufactming
Oepanization Organization

Source: product specificatinns
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Study drug is administered as indicated in Table 16.

During the Randomized-Controlled Period, patients in the ravubizumab or placebo
treatment groups receive a weight-based loading dose of ravulizumab or placebo, respectively,
on Day 1 (Visit 2). At Visit 4 (Week 2), patients in the ravelizumab or placebo treatment groups
receive weight-based maintenance doses or ravulizumab or placebo, respectively, q8w through
the completion of the Randomized-Controlled Period {see, Table 16). After the completion of
the Randomized-Controlled Period, patients enter the OLE Period.

After the 26-Week Randomized-Controlled Period and assessments on Day 183 (Week
26}, patients in the placebo group receive a blinded loading dose of ravulizumab and patients im
the ravulizumab group recetve a blinded ravulizumab dose of 900 mg; the 900 mg dose is chosen
to ensure maintenance of complete €5 inhibition until the next scheduled maintenance dose at
Week 28 (Day 197). Starting at Week 28, all patients begin open-label ravulizumab mamntenance

doses q8w.
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TABLE 16: Reference chart for weight-based dosing

PCT/US2020/018113

<  Pd N . ) ot 10004 TRt
Stgdy Pevied Ravnlisumal or Buody Ravnlimmab Plsceh }};hs:mf {0.9% Tatal
tont it Dase @ Sodinm Yalsvme
& 104 24 B o Py
Placebo Weight (kgy (g Yolum | Chlaréiey fmi)
Dosing e{wmi} Vals
me
{mi}
Ravulimmal Group
Rapdmmized-Controlied sadi =40t = &0 2400 & 244 485
2 > SR te <l 100 2700 G 76 540
s RN NN 5 200 SO0
=100 346D & 356 SO3
{Day
N
Adaintenance = 3te< 80 3440 ) 308 S0
doszDays =0t 100 3300 it 236 560
ST Ty
e > 100 2500 & 360 it
Open-Label Extenszinn linde = Qo< B0 SO0 158G 240 ARG
doga® BEG o 100 SO0 18G 270 S4G
Dy 3
o 2158 5N B0 ERE oo
183}
{3pen-izbel maintenance 240t < &0 3060 8 340 800
ose {Days 197 1o 869 >60t0< 168 3300 336G o 350 &R
A0 Ny ~ oy y ey portesy
g = PO FO00 3 & 250 TE0

Flacebo Groug

Raundomsied-Lontratied ~ackh &
= B0t 100 o IR 27G 340
> 100 o 300D IGO0 0N

{Duy

Maintensm 243 to <80 & 300 100 aon
dose {Tays =GR DG G 33¢ 330 SEG
15,78, 125 =100 1] 380 386G TEG
Dpvn-Lebel Extepsion Bilindad toading o thes LA 21 2400 g A4 480
ose™{ Day 183) > RGio< 100 TG0 ) 230 536
= 106G 3000 3 N0 SO0
Open-label mainterance =40t a0 JD0K 300 ) 306 GUG
dose{Days 197 o 365, >80t 160 3300 230 a 330 850
8w PN B G & 356 TS

t  Dose regimen is based on the patient’s most recently recorded body weight from a previous studyv/screening visit.

> Blhinded dose on Day 183 (Week 26) for patiends who were randomized to the ravulizuomab group and are eniening into
the Open-Label Extension Period.

Preparation/Handling/Storage/Accountability

Study drug is released to the site upon receipt of all required essential documents based

upon federal, state, and local regulations.
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Only patients enrolled in the study receive study drug and only authorized site staff
supply or admimster study drug. All study drug 1s stored in a secure, environmentally controlled,
and monitored {manual or automated} area in accordance with the labeled storage conditions
with access limited to the Investigator and authorized site staff.

Study Drue Preparation

Study drug s prepared and adminmistered by a trained member of the site study team.
Study drug ts administered only to enrolled patients who are confirmed eligible for participation.

Preparation of ravulizumab and placebo doses is performed 1n accordance with study
center-specific local standards by qualified and study-trained pharmacy personnel.

The handling and preparation of materials used to prepare and administer the study drug
are carried out using aseptic techniques for sterile products.

All study patients, investigative-site personnel, Sponsor staff, Sponsor designees, and all
staff directly associated with the conduct of the study are blinded to patient treatment
assignents.

Further details on preparation and dose administration of study drug, as well as disposal
of study drug, are found 1o the pharmacy manual.

Storage

The Investigator or designee confirms appropriate temperature conditions are maintained
during transit for all study drugs received and that any discrepancies are reported and resolved
before use of the study drug.

Upon arrival at the mvestigative stte, the study drug 1s promptly removed from the
shipping cooler and stored in refrigerated conditions at 2°C to 8°C (36°F to 46°F). The
pharmacist immediately records the receipt of the study drug and notifies the distributor if vials
are damaged and/or if temperature excursions have occurred during transportation. Study drug 1s
stored i a secure, imited-access storage area and temperature 13 monitored daily.

Diluted solutions of study drug are stored at 2°C to 8°C (36F to 46°F) for up to 24 hours
prior to adminstration. The solution 1s alfowed to warm to room temperature prior to
administration.

The admixed drug product 1s at room temperature prior to administration. The material 1s
not heated {e.g., by using a microwave or other heat source) other than by ambient air

temperature.
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Packagine and Labeling

The primary packaging of ravelizumab consists of 3 30 mL vial (Type 1 borosilicate
glass} with a stopper and a seal. The secondary packaging consists of a single vial carton. Both
primary (vial} and secondary {carton) packaging include a booklet label with relevant
mformation. Additional details are presented in Table 13 and in the pharmacy manuval. The
placebo has an identical appearance to that of ravulizumab.

Accountability

When a drug shipment is recetved at the site, the pharmacist verifies the contents, signs
the packing invoice provided with the shipment, and maintains the original copy for review by
the site monttor in the pharmacy binder. Additionally, study drug receipt (as well as condition of
the study drug at the time of receipt) is reported to the IRT system to allow drug randomization,
resupply, estimations, and drug expiration control.

Unless notified otherwise, empty vials and vials with residual materials are kept for
inspection and accountability by the study monitor prior to thewr destruction or handled per local
pharmacy standard operating procedures for chinical study drugs. Destruction of used and
unused vials, etther locally or centrally, are properly documented. Drug accountability 1s
managed through the IRT system and detailed instructions on managing the IRT drug
accountability module 15 included in the IRT User Guide. The IRT module performs
accountability in two stages, where site personnel complete an mitial accountability entry in the
systemn followed by confirmation by the Study Monttor that the site correctly enters the
appropriate status for all study drug. The pharmacist or designee mamtams accurate records
demonstrating dates and amount of study drug received, to whom dispensed (patient-by-patient
accounting}, and accounts of any study drug accidentally or deliberately destroyved. These drug
accountability records are readily available upon request, and are reviewed throughout the study.

Each kit has a Iabel and a place for the pharmacist to record the patient number and
mitials.

The study monitor examines the inventory during the study. Additionally, the mventory
records are readily available to regulatory authorities, the local regulatory agency, or an
independent auditor’s inspection at any time.

Refer to the Pharmacy Manual for additional information.
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Handline and Disposal

All clinical study material that is provided to the Investigator is stored in a secure place,
and appropriately trained personnel allocate and dispense it. Detailed records of the amounts of
the study drug recetved, dispensed, and destroved are maintained.

To satisfy regulatory requirements regarding drug accountability, all remaining
ravulizumab inventory is reconciled and destroved or returned to Alexion at the end of the study
according to applicable regulations.

Refer to the Pharmacy Manual for further information.

Randonmuization

Patients are randomized on Day 1 after the Investigator has verified that they are eligible.
Patients are stratified by region {North America, Europe, Asia-Pacific, and Japan) and
randomized 1:1 either to ravulizumab TV infusion or to placebo IV infusion. Patients are
centrally randomized using IRT.

All mvestigative site personnel, Sponsor staff, Sponsor designees, staff directly
associated with the conduct of the study, and all patients are blinded to patient treatment
assignments. The double-blind 1s maintained by using identical study drug kits and labels for
ravulizumab and placebo. The placebo has an identical appearance to that of ravulizomab. The
random code 15 maintained by the IRT provider. After the 26-Week Randomized-Controlled
Period and assessments on Day 183 {Week 26}, patients i the placebo group receive a blinded
loading dose of ravulizumab and patients in the ravulizumab group receive a blinded
ravulizumab dose of 900 mg. Starting at Week 28, all patients begin open-label ravulizumab
maintenance doses ¢8w. For patients in the ravulizaomab group, a blinded ravulizamab dose of
900 mg 1s chosen to ensure maintenance of complete CS nhibition unti} the next scheduled
maintenance dose at Week 28 (Day 197}

Unblinding should only be considered for the safety of the patient. I unblinding is
deemed necessary by the Investigator, the Investigator makes a reasonable attempt to contact the
Sponsor to discuss possible unblinding.  After a reasonable attempt has been made, the
Investigator unblinds the patient’s treatment allocation using an IRT. The Investigator notes the

date, time, and reason for unblinding. The Investigator also informs the Medical Monitor that
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the patient 1s unblinded; however, they do not reveal to the Medical Monitor the patients’
treatment allocation.

When an adverse event (AE) 1s an unexpected or related and serious, the blind 1s broken
for that specific patient only. The blind 15 maintained for persons responsible for the ongoing
conduct of the study (such as the management, monitors, Investigators, etc.} and those
responsible for data analysis and mterpretation of results at the conclusion of the study, such as
biometrics personnel. Unblinded mformation is only accessible to those who need to be
mvolved in the safety reporting to Health Authorities, Independent Ethics Committees (IECs),
and/or Institutional Review Boards (IRBs).

Any patient who is unblinded during the study 1s discontinued from the study.

Investigators recetve only blinded information unless unblinded information s judged

necessary for safety reasons.

Concomitant Therapy

Prior medications (including vitamins and herbal preparations), including those discussed
in the exclusion criteria and procedures (any therapeutic intervention, such as surgery/biopsy or
physical therapy) the patient takes or undergoes within 28 days prior to the start of screening
until the first dose of study drug, are recorded. In addition, history of meningococcal vaccmation
is collected for the 3 vears prior to first dose of study drug,.

All medication use and procedures undertaken during the study are recorded. This
includes all prescription drugs, herbal products, vitamins, minerals, over-the-counter
medications, and any other current medications. Concomttant medications are recorded from the
first infusion of study drug through 8 weeks after the patient’s last dose of study drug. Any
changes in concomitant medications also are recorded.  Any concomitant medication deemed
necessary for the patient’s standard of care during the study, or for the treatment of any AE,
along with any other medications, other than those listed as prohibited medications as defined
herein, are given at the discretion of the Investigator. However, it 15 the responstbility of the
Investigator to ensure that details regarding all medications are recorded.

Study Drug Compliance
Study drug 1s administered in a controlled setting under the supervision of the

Investigator or designee, thereby ensuring compliance with study drug administration.
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Palliative and Supportive Care

Palliative and supportive care is permitied during the course of the study for underlying
conditions.

Allowed Medications

The medications described in the following sections are allowed under certain
circumstances and restrictions.

Cholinesterase Inhibitors

For patients who enter the study receiving a cholinesterase inhibitor at screening, the dose
and schedule of their cholinesterase inhibitor 1s maintained stable throughout the entire
Randomized-Controlled and OLE Periods, unless there 1s compelling medical need. Increases in
cholinesterase therapy that are required as a result of mtercurrent illness or other medical cause
of deterioration are permtted, but dosing is returned to dosing levels at study entry as soon as
feasible and the Sponsor 15 notified of the change.

1. Cholinesterase inhibitor treatment i1s withheld for at least 10 hours prior to

admumstration of the QMG and MGC tests.

2. If a decrease in cholinesterase mhibitor 1s considered based on clinical evaluation,

Sponsor approval is obtained prior to the change in dose for the patient to remain on

study.

Inumunosuppressive Agents

The following immunosuppressive agents are allowed during the study: corticosteroid,
AZA, MMF, MTX, TAC, CYC or CY. The immunosuppressive agent(s} and its appropriate
dose level to be used for an individual patient 1s at the discretion of the treating
physician/Investigator.
. Corticosteroid: for patients who enter the study receiving oral corticosteroid, e. g,
prednisone, the dose/schedule 1s not changed during the entire double-blind study period
{i.e., the Randomized-Controlled Period). If a decrease or taper in steroid dose ts
constdered during the Randomized-Controlled Period based on clinical evaluation,
Sponsor approval is obtained prior to the change for the patient to remain on study. H the
dose level subsequently s increased, the dose fevel increase 1s not above the dose level

reported at the baseline (at the start of randomized treatment).
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2. High-dose steroid is reserved for patients that experience clinical detertoration as
defined herein. Every effort is made to notify the Sponsor within 24 hours of
administration should a patient require rescue therapy for clinical deterioration.

3. AZA MMF, MTX, TAC, CYC or CY: for patients who enter the study receiving
above mentioned immunosuppressive agents, the dosing regimen of the
immunosuppressive agent 1s not changed during the entire Randomized-Controlled
Period. If a change in the dosing regimen is considered due to known toxicity or side
effects associated with the given immunosuppressive agent, Sponsor approval is obtained
prior to the dose change for the patient to remain on the study. A different
immunosuppressive agent is not added or substituted during the 26-week Randomized-
Controlled Period.

Plasma Exchanse/Plasmapheresis/Intravenous Immunogicbulin

Use of PE/PP or IVIg 1s allowed for patients who experience a clinical deterioration as
defined herein. The rescue therapy used for a particular patient 15 at the discretion of the
Investigator. Every effort is made to notify the Sponsor within 24 hours should a patient require
rescue therapy.

Supplemental study drug (or placebo) dosing 1s required it PE/PP or IVIg rescue therapy
is provided on nondosing days; if PE/PP or [Vlg infusion is provided on a dosing day, it must
occur prior to study drug administration.

I I PE/PP or IVIg 13 administered on nonscheduled dosing visits

a. Patients receiving PE/PP: supplemental dose is administered 4 hours after the
PE/PP session 1s completed

b. Patients recetving [VIg: supplemental dose 1s adnumistered 4 hours after the last
continuous session(s) of IVig 1s completed

c. Supplemental dose amount may or may not vary depending on PE/PP or [VIg
{Table 1 and Table 2)

2. IWPE/PP or IVIg 15 admunistered on scheduled dosing visits,

a. Regular dosing 1s followed 60 minutes after the completion of PE/PP or IVIig.

3. No gap 1s required between a supplemental dose and the regular scheduled dose.

Disallowed Medications

The following concurrent medications are prohibited during the study:
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& Rituximab
& Eculizumab (or other complement-inhibitors)
Patient use of rituximab or eculizumab (or other complement inhibitors) at any point

during the study results in the patient being discontinued from the study.

Rescue Therapy
Rescue therapy {e.g., high-dose corticosteroid, PP/PE or 1VIg,) is allowed when a
patient’s health 1s in jeopardy if rescue therapy 1s not admunistered (e.g., emergent situations) or,
it a patient experiences clinical deterioration as defined herein. The rescue therapy used fora
particular patient 1s at the discretion of the Tnvestigator. The date and time of rescue medication
administration as well as the name and dosage regimen of the rescue medication 1s recorded.
Should a patient require rescue therapy, every effort 1s made to notify the Sponsor within

24 houwrs.

Intervention after the end of the study
Patients return to the care of their treating physician at the completion of study
participation.

9 Discontinuation of studv mtervention and patient discontinuation/withdrawal

Discontinuation of Studv Intervention

A patient may withdraw from the study at any time at his/her own request, or may be
withdrawn at any time at the discretion of the Investigator for safety, behavioral, comphance, or
administrative reasons. If a patient discontinues treatment from the study, the Investigator
attempts to perform (if the patient agrees) assessments specified for the ET Visit, or if not
possible, a follow-up phone is conducted 8 weeks after the last dose of study drug 15
administered {Table 10 and Table 11}, Attempts are aiso made to follow all patients for safety
for a total of & weeks from the day the last dose of study drug 1s administered. The Sponsor and
site monitor are notified as soon as possible. It a patient 1s withdrawn from the study or
withdraws consent no further data are collected. Patients who withdraw from the study are not
be replaced.

Patients are discontinued from study drug if any of the following occur during the study:
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1. Serious hypersensitivity reaction (such as bronchospasm with wheezing or requiring
ventilator support or symptomatic hypotension or serum sickness-like reactions manifesting 1 to
14 days after study drug administration;

2. Severe unconirolled infection;

3. Pregnancy or planned pregnancy; or

4. Sponsor deems it 15 in the best interest of the patient.

5. Use of rituximab, eculizumab (or other complement-inhibitors)

The Investigator contacts the Medical Monitor prior to discontinuing a patient from study
drug. If a patient discontinues from treatment, the patient is encouraged to return for the ET
Visit {Table 10 and Table 11) 8 weeks after the patient’s last dose of study drug.

The reason for the treatment discontinuation (e.g., patient withdraws consent, patient
withdrawal from procedures, physician decision, AE, or other reason specified in eCRF) 15
recorded.

If a female patient 1s permanently discontinued from study drug due to pregnancy, the
Investigator makes a reasonable attempt to follow-up, in accordance with local laws and
regulations, until the outcome of the pregnancy is known.

If the patient withdraws consent for disclosure of future information, the Sponsor retains
and continues to use all data collected before such a withdrawal of consent.

If a patient withdraws from the study, the patient may request destruction of any samples
taken and not tested, and the Investigator documents this in the site study records as well as
mforms the site monitor and Sponsor.

Lost to Follow Up

A patient 1s considered lost to follow-up if the patient repeatedly fails to return for
scheduled visits and 15 unable to be contacted by the study site.

The following actions must be taken if a patient fails to return to the clinic for a required
study visit:

1. The site attempts to contact the patient and reschedule the missed visit as soon as
possible and counsels the patient on the importance of maintaining the assigned visit schedule
and ascertain whether or not the patient wishes to and/or should continue in the study.

2. Before a patient 1s deemed lost to follow up, the Investigator or designee makes every

effort to regain contact with the patient {(where possible, 3 telephone calls and, if necessary, a
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certified letter to the patient’s last known matling address or local equivalent methods). These
contact attempts are documented 1 the patient’s medical record.

3. Should the patient continue to be unreachable, the patient is considered to have
withdrawn consent and foture missed visits are not considered protocol deviations.

10. Study Assessments and Procedures

Efficacy Assessments

Hospitalization
Information related to all-cause hospitalization is collected from patient signing of the
ICF through the OLE Period. Hospitalizations are defined as all admissions to a healthcare
facility, irrespective of the underlying relation to MG, Dates of admission/discharge, reasons for
hospitalization, relationship to MG, and other relevant mformation are collected.
Hospitalization includes the following:
i. Emergency room visits related to MG with or without admission regardless of
duration;
2. Unplanned admission to healthcare facility, regardless of relationship to MG;
3. Inpatient admunistration of MG-related infusion/ireatroent at a hospital facility
{e.g., IVIg, PP, PE, ventilator support).
Hospitalization does not include the following:
i. Routine study drug admunstration;
2. Rehabilitation facility;

. Hospice facility;

2

4. Nursing/assisted living/extended-care facility;

J 41

. Outpatient-care facilities;

6. Planned admussion for treatment of a pre-existing condition (1e., condition that
started prior to obtaining mformed consent);

7. Planned/unplanned outpatient swrgery (e.g., used as a surgical facility),

8. Emergency room visit unrelated to MG without admission,

9. Outpatient admimstration of infusion/treatment at a hospital facility {e.g., IVig,

PP).
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Chinical Deterioration
Information related to chinical deterioration, as defined herein, are collected from patient
signing of the ICF through the OLE Period. The evaluation visit for a chinical deterioration is
performed as soon as possible, within 48 hours of notification to the Investigator of the symptom
onset. Additional Unscheduled Visits as defined herein, are scheduled at the discretion of the
Investigator. The following tests and procedures are completed at this visit:
1. Measure vital signs and pulse oximetry, including assessments of systolic and blood
pressure {BP), temperature (°C or °F), oxygen saturation (SO2), and heart rate (HR).
2. Record any new medications or changes to concomitant medications, including all
treatments for MG.
3. Evaluate and record any new AFs or changes in AEs since the previous visit.
4. Admiruster MG-ADL by a properly trained evaluator, preferably the same evaluator,
throughout the study. The recall period 1s the preceding 7 days or since the last visit
whichever occurs earlier.
5. Admunster chinical assessments QMG and MGC; these are performed at
approximately the same time of day by a properly trained evaluator, preferably the same
evaluator, throughout the study.
6. Collect blood sample for the AChR auto-Abs test.
7. Coliect blood samples for clinical laboratory tests (Table 17). The tests detailed in
Table 17 are performed by the central laboratory. Protocol-specific requarements for
mclusion or exclusion of patients are detailed herein. Additional tests are performed at
any time during the study.
8. I medically indicated for evaluation of chinical deterioration, additional tests are
performed at the discretion of the Tnvestigator.
9. PK/PD sampling at or during clinical detertoration Visit:
a. Collect 1 blood sample for PK and free CS assays if no study drug 1s
administered.
b. If the study drug ts administered at the clinical deterioration Visit, according to
the protocol schedule, collect 2 blood samples, trough and peak, at [1] 5 - 90
minites before the study drug infusion and [2] within the 30 minutes following

completion of study drug infusion.
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c. If the patient receives PP/PE or IVIg at the time of Clinical Deterioration, a
supplemental dose of study drug i1s administered. Collect blood samples for PK,
and free C5 at {11 5 - 90 minutes before PP/PE or [Vlg, [2] after PP/PE or IVig
and before study drug infusion, and [3] within the 30 minutes following

completion of study drug infusion.

TABLE 17: Protocol-required safety laboratory assessments

Laboratory Farameters
Assesyments
Heamatology Platelet count RBC indices: WB count with differentisl

RBC count Distribution width Houtrophils

Hemoglobin hean corpuscular volume Lymphooytes

Hematoerit Mean corpugeniay AMonoeytes

hemcglobin Lm}mpmis
%% Beticulooytes Basophils

Clinical BUN ASTSGOT Total and direct bilinubia
Chemistry Creactive profein ALTEGPT Total prote

{restinine Adkaline phosphatase, Albumin

Chloride CGannna glutanyhvansforase § Unie acid

Potassiam

Bicarbonate

{71 &emnmam‘m‘s
Coagulation intemmationsl normalized ratio, partial thronboplasiin time, prothrondin time
Routine goinalysis Appesrance, color, specific geavity, pHL, ghucose, protein, cosatinine, blood, ketones,

nliraban, wobilinogen, mitrite, Microscopie exammation {if blood or protem s
abnormal)

Other Screening Sernmsurine beta-hC pregnancy tost {85 needed for patientis of child-bearing poloutial)
tests Serum follicle-stimulating hormone test (a5 neaded for :m;mh whir consider themsahees

postmenopausal}
HIV-1 and HIV-2 anttbodias

The rvesulis of each test must be entered into the oCRF.

Complement Froe €3
33 ;\i\ ity
Abtweviations: ALT = alanine ammnoivansierase; A8T = aspartste amnciranslersse; BN = blood urea mifroges;
i 3= cmn}:iun ent component 3; eCRF = electronic case report form; hOG =human chorionic guaadnzmwm

HIV-1 = e immunodeficiency vinus type 1) HIV-2 :--uumm mpnunodeficiency vingg type 2; RBC = red
blnod cells; SGOT = serum ghutamic oxaloacetic ransami inase; SGPT = serum ghuiamic pyosvie tzzms;mz.inase;
WHC = whita uiuﬂd cells,

Safetv Assessments

Physical Examination
A physical examination includes assessments of the following organs/body systems: skin,
head, ears, eves, nose, throat, neck, lymph nodes, pulse, chest, heart, abdomen, extremities;

muscufoskeletal and general neurologic examination. An abbreviated physical examination
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consists of a body-system relevant examination based upon Investigator judgment and patient
symptoms. For consistency, all efforts are made to have the physical examination performed by

the same qualified study staff

Vital Signs and Pulse Oximetry

Vital signs and pulse oximetry are measured at every visit and include assessments of
systolic and diastolic BP (mmHg), temperature (°C or °F), 802, and HR (beats per minute).
Vital signs are obtained after the patient has been supine or seated for at least 5 minutes. Ideally,

each patient’s BP i1s measured using the same arm.

Electrocardiogram

Single 12-lead electrocardiogram (ECG) are obtained as outlined in the schedule of
activities {Table 10 and Table 11} using an ECG machine that automatically calculates the HR
and measures PR, QRS, QT, and QTc intervals. Patients are supine for approxumately 5 - 10
minutes before ECG collection and remain supine but awake during ECG collection.

The Investigator or designee are responsible for reviewing the ECG to assess whether the
ECG 1s within normal limits and determine the clinical significance of the results.

Chinical Safety Laboratory Assessments

Laboratory assessments are tested at a central laboratory facility. Any clinically
sigruficant abnormal results are followed until resolution or stabilization.

All protocol-required laboratory assessments, as defined herein are conducted m
accordance with the laboratory manual and the schedule of activities (Table 10 and Table 11).

The Investigator reviews the laboratory report, documents this review, and records any
clinically relevant changes occurring during the study. The laboratory reports are filed with the
source documents.

Chnically significant abnormal laboratory findings associated with the underlying disease
are not constdered AEs unless they are judged by the Tnvestigator to be more severe than
expected for the patient’s condition.

If such values do not return to normal/baseline within a period of time judged reasonable

by the Investigator, the eticlogy 1s identified and the Sponsor notified.
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Urinalysis and Urine Chemistry

Uring samples are analyzed for the parameters histed in (Table 17}, A microscopic
examination of urine samples is performed if the results of the macroscopic analysis are
abnormal.

Urine samples are also analyzed to measure protein and creatinine to calculate the urine

protein: creatinine ratio.

Virus Serclogy
Human immuncdeficiency virus testing for HIV-1 and HIV-2 is required of all patients

prior to enroliment. Patients who are HIV positive are not enrolled.

Immunogenicity Assessments

Blood samples are collected to test for presence of ADAs to ravulizumab in serum prior
to study drug administration. Further characterization of antibody responses are conducted as
appropriate, including binding and neutralizing antibodies, PK/PD, safety, and activity of
ravulizumab. Antibodies to ravulizumab are evaluated in serum samples collected from all
patients according to the schedule of activities (Table 10 and Table 11). Serum samples are
screened for antibodies binding to ravulizumab and the titer of confirmed positive samples are
reported. The detection and characterization of antibodies to ravulizumab are performed using a

validated assay by or under the supervision of the Sponsor.

Suicidal Risk Monitoring

Columbia-Suicidal Severity Rating Scale

The Columbia-Suictde Severity Rating Scale (C-5SRS; Figure 4 and Figure S} s a
validated questionnaire used extensively across primary care, clinical practice, survellance,
research, and institutional settings to assess suicidal 1deation and behavior (Posner. K. et al., Am.
S Psychiatry, 168:1266-77, 2011). The C-5SRS 1s administered by the Investigator or a
properly trained designee. The C-SSRS 15 assessed as specified in the schedule of activities
{Table 10 and Table 11}. The C-S5RS is being implemented to ensure that patients who are

experiencing suictdal 1deation or behavior are properly recognized and adequately managed.

Adverse Events and Serious Adverse Events
Adverse events are reported to the Tnvestigator or gualified designee by the patient {or

when appropriate, by a caregiver, surrogate, or the patient’s legally authorized representative).
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The Investigator or qualified designees are responsible for detecting, documenting, and
recording events that meet the definition of an AE or SAE, and remain responsible for following
up events that are serious, considered related to the study drug or study procedures; or that
caused the patient to discontinue the study drug.

Time Period and Freguency for Collectine Adverse Event and Serious Adverse Event

Information

All AEs are collected from the signing of the ICF until 8 weeks after the last dose of
study drug 1s administered.

Medical occurrences that begin before the start of study drug, but after obtaining
mformed consent are recorded.

All SAFEs are recorded and reported to the Sponsor or designee within 24 hours. The
investigator submits any updated SAFE data to the Sponsor within 24 hours of awareness.

Investigators are not obligated to actively seek AEs or SAEs after the conclusion of study
participation. However, if the Investigator learns of any SAE, including a death, at any time
after a patient has been discharged from the study, regardless of whether or not the event s
related to the study drug, the Investigator promptly notifies the Sponsor.

Method of Detecting Adverse Events and Serious Adverse Events

Care 1s taken not to mtroduce bias when detecting AEs and/or SAEs. Open-ended and
nonleading verbal questioning of the patient is the preferred method to inquire about AE
OCCUITences.

Follow-up of Adverse Events and Serious Adverse Events

After the mutial AE/SAE report, the Investigator is required to proactively follow each
patient at subsequent visits/contacts. Al SAEs will be followed until resolution, stabibization,
the event is otherwise explained, or the patient 15 lost to follow-up (as defined herein).

Reculatory Reportine Requirements for Serious Adverse Events

e The Investigator notifies the Sponsor of an SAE within 24 hours of the first
awareness of the event.

» The Sponsor has a legal responsibility to notify both the local regulatory authority
and other regulatory agencies about the safety of a study drug under clinical
investigation. The Sponsor complies with country-specific regulatory requirements

relating to safety reporting to the regulatory authority, IRB/IEC, and Investigators.
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e The Council for International Orgamizations of Medical Sciences (CIOMS) or
MedWatch reports are prepared for suspected unexpected serious adverse reactions
(SUSARSs) according to local regulatory requirements and Sponsor policy and
forwarded to Investigators as necessary. Alexion procedures for the reporting of
SUSARs are in accordance with United States Title 21 Code of Federal Regulations
(CFR} 312.32 and Furopean Union Clinical Trial Directive 2001/20/EC and the
associated detailed.

¢ (Guidance documents or national regulatory requirements in participating countries, as
well as IRBs/TECs where applicable.

#  An Investigator who receives an Investigator safety report describing an SAFE or other
specific safety information {e.g., summary or listing of SAEs) from the Sponsor
reviews and acknowledges the report and notifies the IRB/IEC, if appropriate,
according to local requirements.

Pregnancy

For patients of childbearing potential, a serum pregnancy test {7.¢., beta-human chorionic

gonadotropin} 1s performed at Screening and at the EOS/ET. Urine pregnancy tests are
performed at all other required time points, as indicated in the schedule of activities (Table 10
and Table 11}, A negative pregnancy test i1s required prior to administering ravalizumab to
patients of childbearing potential.

If a pregnancy is reported, the Investigator informs the Sponsor within 24 hours of

learning of the pregnancy.

Abnormal pregnancy cutcomes {e.g., spontaneous abortion, fetal death, stillbirth,

congenital anomalies, and ectopic pregnancy) are considered SAEs and are reported.

Yaccine and Antibiotic Prophviaxis

As with any terminal complement antagonust, the use of ravulizumab increases the
patient’s susceptibility to meningococcal infection (N, meningitidis). To reduce the risk of
meningococcal infection, all patients are vaccinated against meningococcal infections within the
3 years prior to, or at the time of, mitiating study drug. Patients who initiate study drug
treatment less than 2 weeks after receiving a memngococcal vaccine receive treatment with

appropriate prophylactic antibiotics until 2 weeks after vaccination.
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Vaccines against serotypes A, €, Y, W135, and B, where available, are recommended to
prevent common pathogenic meningococcal serotypes. Patients are vaccinated or revaccinated
according to current national vaccination guidelines or local practice for vaccination use with
complement-inhibitors {e.g., eculizumab}.

Vaccination may not be sufficient to prevent meningococcal infection. Consideration
should be given per official guidance and local practice on the appropriate use of antibacterial
agents. All patients are monitored for early signs of meningococcal infection, evaluated
mmmediately if infection is suspected, and treated with appropriate antibiotics, if necessary.

To increase risk awareness and promote quick disclosure of any potential signs or
symptoms of infection experienced by the patients during the course of the study, patients are
provided a safety card to carry with them at all times. Additional discussion and explanation of
the potential risks, signs, and symptoms occur at each visit as part of the review of the patient
safety card as described in the schedule of activities (Table 10 and Table 11}, Vaccination(s) for
N meningitidis 1s recorded.

Study Drue Admunstration Beactions

Local and Systemic Reactions

Infusion-site reactions are those localized to the sute of IV study drug administration and
include those such as erythema, prurttus, and bruising. Infusion-associated reactions are those
that are systemic in nature and that may be immune or nonummune-mediated generally occurring
within hours of study drug adminustration. Immune-mediated reactions include allergic reactions
{e.g., anaphylaxis), while nonimmune-mediated reactions are nonspecific {e.g., headache,
dizziness, nausea). Monitoring for these reactions are conducted as part of routine safety

assessments for this study.

Infusion-Associated Reactions

Infusion-associated reactions are defined as systemic AEs {(e.g., fever, chills, flushing,
alterations in HR and BP, dyspnea, nausea, vomiting, diarrhea, and generalized skin rashes)
occurring during or within 24 hours of the start of TV infusion that are assessed by the
Investigator to be possibly, probably, or definitely related to the study drug.
Adverse Events of Special Interest

Meningococcal infections are collected as adverse events of special interest (AEST) for
this study.
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Pharmacokinetics

Blood samples are obtained to assess pre- and post-treatment serum ravulizumab
concentrations at the time points and within the windows indicated in the schedule of activities
{see, Table 10 and Table 11}, Samples obtained outside of the allotted windows are considered
protocol deviations. Unused samples are retained for a period of up to 5 years to perform

additional assessments as necessary.

Pharmacodynamics

Blood samples are obtained to assess pre- and post-ireatment serum free C5 at the time
points and within the windows indicated in the schedule of activities (Table 10 and Table 11).
Samples obtained outside of the aliotted windows are considered protocol deviations. Unused

samples are retained for a period of up to 5 years to perform additional assessments as necessary.

Biomarkers
Blood samples for the assessment of AChR auto-Abs are obtained at the time poinis

mdicated in the schedule of activities (Table 10 and Table 11).

Healthcare Resource Utilization and Health Economics
Medical resource utilization and health economics data, associated with medical
encounters, are collected by the Investigator or designee for all patients throughout the study.
Data are recorded. Protocol-required procedures, tests, and encounters are excluded.
The data collected is used to conduct exploratory economic analyses and include:
# Number and duration of medical care encounters, including surgeries, and other
selected procedures (inpatient and outpatient);
¢ Duration of hospitalization {(total days or length of stay, including duration by
wards {e.g., intensive care unit},
¢ Number and type of diagnostic and therapeutic tests and procedures;
e  (utpatient medical encounters and treatments (inchuding physician or emergency
room visits, tests and procedures, and medications).
11. Statistical Considerations
Statistical methods described herein will be further elaborated in a separate SAP. The
SAP 15 developed and finalized before database lock. The analyses are performed using the

SASY statistical software system Version 9.4 or later. Statistical analyses include tabulations of
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summary data, inferential analyses, by-patient listings and figures. Inference from efficacy
analyses are based on 2-sided Type 1 error (o) = 5%. Summary statistics for continuous variables
minimally include n, mean, standard deviation, minimum, median, and maximum. For
categorical variables, frequencies and percentages are presented.

The baseline value for analysis and reporting is based on the last nonmissing
measurement on or prior to the first dose of study drug. The treatment groups for analysis and
reporting are based on the conventions outlined 1in Table 18, A “Total’ group is formed to report
demographics, baseline characteristics and other prestudy information such as prestudy SAEs,
medical history, or prior medications. Detatls for imputation of efficacy data are described in the
SAP. Missing safety data are not imputed.

Siatistical Hypotheses

Primary Hypothesis

The primary hypothesis for this study is that ravulizumab s superior to placebo in
improvement of MG-ADL total score at Week 26,

The treatment effect based on the primary endpoint is estimated by the difference in
means between the ravulizumab group and placebo group in the change from Baseline in
MG-ADL total score at Week 26 irrespective of rescue therapyl. A lower value of the

corresponding estimate mdicates a beneficial treatment effect.

Secondary Hypothesis
The following secondary hypothesis is included in study-wise multiplicity adjustment
{provided the null hypothesis for primary endpoint is rejected) and as provided herein.

Ravulizumab 1s superior to placebo i improvement of QMG total score at Week 26,

Hypotheses Related to Exploratory Efficacy Objectives
. Ravulizomab 1s superior to placebo in reducing incidence of all-cause hospitalization
or Climcal Deterioration over 26 weeks.
2. Ravulizamab 1s superior to placebo in improvement of the MG-QOL1 5r total score at
Week 26.
3. Ravulizamab 13 superior to placebo in improvement of Newro-QOL Fatigue total score
at Week 26
4. Ravulizumab is superior to placebo m improvement of the MGC total score at Week
26.
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5. Ravulizumab is superior to placebo in QMG 5-point response (> 5 point improvement

from baseline m QMG total score) at Week 26.

6. Ravulizomab is supertor to placebo in M{G-ADL 3-point response (>3 point

improvement from baseline in MG-ADL total score) at Week 26.

7. Ravulizomab is superior to placebo in MGFA-PIS at Week 26.

8. Ravulizumab is superior to placebo in improvement of EQ-5D-5L index score at Week

26.

9. Ravulizumab 1s superior to placebo in improvement of EQ-5D-5L VAS score at Week

26.

The treatment effect corresponding to the change from Baseline continuous endpoints is
estimated sumilarly as the primary endpoint.

The treatment effect corresponding to the following dichotomous endpoints s estimated
by the odds ratic (OR) of the proportions of the corresponding endpoint in the ravulizumab
group compared with the placebo group:

a. Incidence of all-cause hospitalization or Clinical Deterioration over 26 weeks
irrespective of rescue therapy.

b. QMG 3-point response at Week 26 urespective of rescue therapy.

¢. MG-ADL 3-pomnt response at Week 26 irrespective of rescue therapy.

An estimate of OR < 1 corresponding to the compostte hospitalization endpoint indicates
a beneficial treatment effect, likewise an estimate of OR > 1 corresponding responder endpoints
mdicates a beneficial treatment effect.

The treatment effect corresponding to the MGFA-PIS endpoint 1s estimated by the
proportional OR of the comulative proportions over the ordinal categories {starting from the best
outcome) of this endpoint in the ravulizomab group compared with the placebo group at Week
26, irrespective of rescue therapy. An estimate of OR > 1 indicates a beneficial treatment effect.
Sample Size Determination

Approximately 160 patients are randomly assigned to ravuhizamab and placeboma 1:1
ratio (ravulizumab: placebo) stratified by region (North America, Europe, Asia-Pacific, and
Japan) to ensure at least 90% nomnal power to reject the null hypotheses of no treatment

difference for the primary and secondary endpoints based on 2-stded Type I error { « } = 5%,
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Assumptions related to statistical power calculations are based on Study ECU-MG-301. Details

are provided as defined herein.

TABLE 138: Study ALXN1210-MG-306 analysis sets

Population Drescription

Randomized st Al randoniized patisnts grouped by 13 *1dxmnnd freatment group {for reporting
disposifion, demopmpbics, and bas cline chavag ceristios ),

PHE Analysis St (PRAR} Al ravalimumab treated patisnts with at 1@?«.@?& Dsi-baseline PE concentration
avatisble,

Full analysis set {FAS) Al randomized patients who recetved at least § dose of study drog grouped by
randomized treatment group {(for reporting efficacy data).

2r protocod st (PPB) Subszt of FAS without any major profoco] deviations! during

Randomized-Conirolied Period grouped by tandomized teatoent group (for
reporting key efficacy data).

Rafely set {88} ‘&1 patients who received af least 1 dose of study drug grouped by treatment
saatly received (for reporting sxposurs and safety d(\ fa} Fora patieni to b
3 :ﬂ;x.,d according o the iroptment they actually rogeiv
2 rmﬁ{)‘n'm{ # sc} céuie, {ha‘ would have to receive &

ed and not an ozémq 0
hat treatment for the

Cipen-labal e on sef

onward {for s‘epm‘fiﬂc' aii d&*a, from the OLE Pf- ‘mdﬁ
! Dretermination of applicable nwator protocol deviations for this purpose will be made prior to database lock and
study unbiinding,

Statistical Analyses

Enroilment and Disposition

The number of patients screened, screen fatlures, and randomized patients are presented.
Enroliment information is presented grouped by stratification factor and treatment group.
Number of patients discontinued along with reasons from Randomized-Controlled Period, OLE
Period, and the overall study 15 summarized.

BPemocravhics, Baseline Charactenistics, Inclusion and Exclusion Criteria, and Protocol

Deviations
All demographic information and baseline charactenistics are reported by treatment group
and overall. No statistical test 1s performed for homogeneity among treatrment groups.
The number and percentage of patients not meeting specific mclusion or exclusion
criterion are summarized. Stmular summary 1s provided for major protocol deviations based on
prespecified categories.

Medical/Surgical History, Phvsical Examination. and Mvasthenia Gravis History
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The medical and surgical history is summarized by the Medical Dictionary for
Regulatory (MedDRA} Activities, Version 20.1, or later by System Organ Class (8OC) and
Preferred Term. MG and abnormal physical examination are also summarnized.

Prior and Concomitant Medications

For analysis and reporting purpose, any medication started prior to first dose of study
drug 1s considered as prior medication; and medications that started on or after the first dose of
study drug are considered as concomitant medications. All prior and concomitant medications
mcluding MG-specific medications and rescue therapy during the study, if any, are summarized.

Efficacv Analvses

Primary Efficacy Analysis

The Mixed-effects Model with Repeated Measures {(MMRM) is used for the primary
efficacy endpomt (change from Baseline in MG-ADL total score at Week 26) using all available
longitudinal data (etther complete or partial) regardless of whether patients received a rescue
therapy. Rescue therapy includes high-dose corticosteroids, PP/PE or [Vig. It 13 allowed when a
patient’s health 1s 1n jeopardy, if rescue therapy is not administered {e.g., emergent situations}, or
if a patient experiences clinical deterioration. Missing data is not imputed for the primary
analysis. The model includes the MG-ADL change from Baseline score at each prespecified
time point as the response variable, fixed categorical effects of treatment, study visitand
treatment-by-study visit interaction, region; as well as fixed covanate of baseline MG-ADL total
score. The treatment effect 1s evaluated via contrast for the treatment-by-visit term at Week 26.
An unstructured covanance matrix 1s used to model the correlations among repeated
measurements within each patient. Other covartance structures are implemented if a
convergence issue occurs {detatls to be provided in SAP). The Kenward-Rogers method 15 used
to estimate the denominator degrees of freedom.

Sensitivity Analyses for Primary Endpomnt

Two sensitivity analyses are performed for the primary efficacy endpoint to explore the
robustness of the MMRM results for the primary efficacy analysis:

1. Placebo-based sensitivity analysis:

The placebo-based sensitivity analysis considers the Missing Not At Random (MNAR)

mechanism for the missing data, where 1t 1s assumed that patients who discontinue early

from ravulizumab follow the trajectory of outcomes similar to the one in the placebo
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group after discontinuation of ravulizumab, taking into account observed values prior to

discontinuation.

2. Tipping point sensitivity analysis:

This approach assumes that patients who discontinue from ravalizumab treatment

experience worsening defined by a prespecified adjustment in the primary efficacy

endpoint.
Analyses of Secondary and Exploratory Endpoints

All continuous secondary and exploratory endpoints related to change from Baseline are
analyzed similarly as the primary endpoint.

The composite endpoint of Clinical Deterioration or all-cause hospitalization is analyzed
using a logistic regression model with treatment group, region. The individual components
{clinical deterioration and all-cause hospitalization separately) are also analyzed i simular
fashion.

The QMG S-point and MG-ADL 3-point responder endpoints are analyzed using a mixed
effect repeated measures model. The model includes response vanable at each pre-specified
time point as the dependent varnable, fixed categorical effects of treatraent, study visit and
treatment-by-study visit interaction, and region; as well as fixed covanate of baseline QMG or
MG-ADL total score (depending on the response variable). The treatment effect is evaluated via
contrast for the treatment-by-visit term at Week 26, An unstructured covariance matrix is used
to model the correlations among repeated measurements within each patient. Other covanance
structures are implemented if a convergence issue occurs {detads to be provided in SAP).

The MGFA-PIS endpoint at Week 26 1s considered as an ordinal scale. A logistic
regression of the cumulative odds (cumulated over the categories starting from best outcome) 18
performed using treatment as fixed categorical effect and adjusting for region.

Long-term efficacy data i1s summarized descriptively based on OLE set.

Mudtiplicity Adjustment for Primary and Secondary Endpoints

The study 1s designed to strongly control the overall 2-sided Type I error of o = 0.05.
The prumary null hypothesis s tested first at « = 0.05. If statistically signtficant, the secondary
efficacy hypothesis is tested at o« =0.05.

Per Protocol Analyses for Primary and Secondary Endpoints
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Supplemental per protocol analyses for primary and secondary endpoints are performed
based on per protocol set (PPS) in the same manner as done for FAS,

Safetv Analvses

The safety and tolerability of ravulizumab is assessed based on adverse events, clinical
laboratory findings, vital sign findings, and ECG abnormalities. Safety analyses are performed
on the Safety Population and OLE set based on the study period under consideration.

Analysis of Adverse Events

Analysis and reporting for AEs are based on treatment-emergent adverse events
(TEAEs), including treatment-emergent serious adverse events (TESAFEs) defined as an AE with
onset on or after first dose of ravulizumab in the Randomized-Controlled Period.
Treatment-emergent AEs and TESAEs are summarized by MedDRA SOC and Preferred Term,
by severity, and by relationship to the study drug. Patient-years adjusted event rates are
generated to characterize long-term safety profile.

Analysis of Clinical Laboratory Parameters, Vital Sign Measurements and
Electrocardiogram Parameters

Laboratory measurements as well as their changes from Baseline at each visit and shift
from baseline, if applicable, are summarized descriptively. Significant ECG, vital sign, and
pulse oximetry findings are also summarized using descriptive analyses.

Other Safety Analyses

The number and percentage of patients in each of the C-S5RS categories and shift

analyses are produced. Results from pregnancy tests are summarized.
Analysis of Pharmacokinetics and Pharmacodynamics

Pharmacokinetic parameters such as peak and trough serum ravalizumab concentrations
are reported and summarized. Population PK analysis of ravulizuomab are performed to
characterize the PK of ravulizamab 1o patients with gMG using the sparse PK data. Key
ravulizumab PK parameters such as clearance, volume of distribution, and terminal half-life are
estimated using the population-PK analysis. The potential impact of intrinsic and extrinsic
factors on ravulizumab PK are also assessed. Pharmacodynamic data (pre- and post-treatment
free U5} are reported and summarized. Correlations between PK and PD are explored.
Additional analyses are considered, if appropriate.

Analysis of Immunogenicity
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The presence of ADAs in serum ravulizumab are assessed over the duration of the study.
Immunogenicity results are analyzed by summarizing the number and percentage of patients who
develop detectable ADA. The association of ADA with ravulizumab concentration, PD
parameters, efficacy, and THAFEs are evaluated.

Analysis of Exploratory Biomaskers

Acetylcholine receptor antibody titer levels as well as their changes from Baseline at each

visit are summarized descriptively.

Interum Analvses

No interim analysis is planned for Study ALXN1210-MG-306 during the Randomized-
Controlled Period. The primary analysis is conducted when the last patient completes the
Randomized-Controlled Period, the database is locked, and the study randomization schedule 1s
unblinded. Periodic analysis and reporting 1s performed during the OLE Period based on
regulatory requirement. Final analysis and reporting 1s conducted at the conclusion of the study.

Additional Details on Sample Size Determunation

The power calculations are based on the longitudinal change from baseline in MG-ADL
total score observed in Study ECU-MG-301. A simulation-based approach is adopted to
calculate the power based on the model-based treatment effect in MG-ADL. A total of 160
patients are required to ensure at least 90% power to reject the null hypothesis of no treatment
effect based on the change from Baseline in MG-ADL total score at Week 26. Further detais are
provided 1 the SAP.

Additional Detatls on Sensitivity Analysis for Primary Endpoint

To assess the credibility of the primary analysis, the following sensitivity analyses are
planned, based on assumptions that are unfavorable enough to the ravulizumab group to
constitute a convincing stress test of the primary analysis.

Placebo-based Sensitivity Analysis

The placebo-based sensitivity analysis considers the MNAR mechanism for the missing
data, where 1t 1s assumed that patients who discontinue early from the ravulizamab group follow
the trajectory of outcomes similar to the one in the placebo group after discontinuation of
ravelizumab, taking into account observed values prior to discontinuation (Little, R & Yau, L.,
Biometrics, 52:1324-33, 1996; Ratitch, B. et al., Pharm. Stat., 12:337-47, 2013). Patients

discontimuuing early from placebo are assumed to have unobserved outcomes similar to placebo
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patients who remain on their randomized treatment. The assumption that the efficacy profiles of
dropouts after discontinuation of ravulizumab are similar to those of patients in the placebo
group provides an estimate of efficacy attributable to patients in the ravulizumab group if
received through the time point of interest, while limuting efficacy after early discontinuation to
that of the placebo group.

Tipping Point Sensitivity Analysis
An additional sensitivity analysis is performed based on the delta-adjusted stress testing method
{tipping point analysis). This approach assumes that patients who discontinue from the active
treatment experience worsening defined by a prespecified adjustment (delta) in the primary
efficacy endpoint compared with the observed efficacy score of patients that continue the study
to next visit (O'Kelley M RB, Statistics in Practice. 1 ed. Chichester, West Sussex, UK: John
Wiley & Sons, Ltd; 2014, p. 257-368). Since a negative change in QMG total score indicates
umprovement, the prespecified value of delta is a non-negative fixed quantity. For each value of
delta, the treatment effect 15 determined and the value of delta for which the nominal 2-sided p-
value crosses 0.05, 1s considered as the “tipping point’ in the sense that the positive conclusion
drawn from the primary analysis is reversed when patients who drop out are assumed to
experience this fixed worsening after the discontinuation visit. After such a tipping point 18
determined, clinical judgment 1s applied as to the plausibility of the assumptions underlying this
tipping point. This methodology 1s expected to inform of what it would take to overturn study
conclusions based on varying assumptions about missing data. A value of delta as zero is

considered equivalent to the primary analysis.
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SEQUENCE SUMMARY

SEQ ID HO:1
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CASENIYGALN

SEQ ID NO:5

GATNLAD

SEQ ID HO:6

ONVLNTPLT

SEQ IDh NO:7

OQVOLVOSGAEVEKK
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SCYIFSNYWIQWVER
REEDTAVYYCARYFFGESPNWYEFDVWGQGTI

R{ ‘AT‘GQCJL_ 4JMGE ILPGSGSTEYTEN
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SEQ ID NO:8

ASVGDRVTITCG

SENILYGALNWYQOKPGEKAPKLLIYGATNLADGVPSRES
SSLOPEDFATY YCC;'\IVL\*TPLTFQ CGTKVEIK

ASTKGPES

!_|
o

CSRSTSESTAALGCLVEDYFFE

SVEE
SLSSVVTIVE
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SEQ ID HNO:10

QVOLVOE CAEVKKPGASVE
FKDRV

YOI
Ur D .\V/.Z'

VICKASGYTIFSNYWIQWY
SIMTRDTSTSTVYMELSSLRSEDTAVYYCARYFEE

ROAPG
\,_L O

COGLEWMGEILPGSGSTEYTEN

GSEPNWYEFDVWGOGTLVTVESASTH

TK

PLAPCSRS TSESTAALGCL VKDY FER PV TVSIWNS GAL TS GVHTEFPAY /LQ(. SCLYSLSS
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VVTVrfUNFGTQTYTCKVD;?rFN/F\UKT/ﬁR {CCVECPPCPAFPVAGPSVFLFFPPREFED
MISRTPEVICVVVDVSQEDPEVOFNWY ’ QfWQTVKVVNHLm”ngLT
I‘\/’GK 1 C K* '("\/KC LPSSIEKTISEAKC :_TEIITI NOQVSLTCLVKGFYPSDI
z NNYRTTPPVLDSDGSE GNVIPSCSVMAEALHNHYTQKS

DIOMTOSFESSLSASVGDRVIITCGASENIYGALNWY QOKPGKAPKLLIYGATNLADGVESRE
S plLEmTTISSLQDEU“FIV'”QWVLYES?TELQ IKVLlV?””“ APSVFIFPPSDEQL

SGTASVVCLLNNFYPREARVOWEVDNALOSGNSQESVITEQDSEDSTYSLSSTLTLSKADYEKH
[ag

Y [T 7ITTLT, s O TANRIT
KVYACEVTHQGLSSPVIESFNRGEC

SEQ ID NO:12

CVOQLVOSGAEVERPGASVRVECKASGHIFSNYWIQWVROAPGOGLEWMGEI LPGSGHTEYTEN
FRDRVIMTRDTSTSTVYMELSSLRSEDTAVYYCARYFEPGSSPNWYFDVWCEOQGTLVTVES

SEG ID NO:13

ASTEKGPSVEFPLAPCSRSTSESTAALGCLVKDYFPEEFVIVSWNSGALTSGVHETFPAVLOSSGLY
SLESVVTVP SUV’” [OTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPEVAGPSVELFPPKP
KDTLMISE m”V”‘JG(ZD”LVQWhW VDGVEVHNAKTKPREEQFNSTYRVVSVLTVLH
ODWLNGK VSNKGLPSST KAKGOQPREPOVYTLPPSQEEMTENOVSLTCLVKGEY
FSDIAVEWE! ?ENNYKTTPPVTTgiGQFFL‘STT”VEKSRD;bjE“FuhhvéHEALHgHY

TOKSL ,LSLGB

e

SRR

SEQ ID NO:14

QVOLVQOSGAEVERPGASVREVSCRASGHIFSNYWIQWVROAPGQGLEWMGE I LPGSGRETEYTEN
FKDRVTMTRDTSTSTVYMELSSLRSEDTAVY VCARYFF FGSSPNWYFDVWGOGTLVTVS
GPSVEFPLAPCSRSTSESTAALGCLVEDYFPERPVIVSWNSGALTSGVHTFPAVLOSSGL
VVIVPSSNFG T_”YTJNVDHKPSJT D TVERKCCVECPPCFAPFVAGPSVFLEFPPK
VFVVNQKTFLREEQFN”TY?VVSVLTVL

P’“/ YTLPPSQEEMTENQVSLTCLVRKGFYPSDT

YSRLIVDEKSRWQEGNVESCSVLHEALHSHYTOKS
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SEQ ID NO:15

ASTKGPEVEFPLAPCERSTSESTAALGCLVRKDYFPEPVIVSWNSGALTSGVHTFPAVLQSSCGLY
SLSSVVIVIESNEFGTQTYTC N/LIBP SNTRVDKTVERKCCY LCP SCPAPPVAGPEVFLFPPKP
KDTLYITREPEVICVVVDVSHEDPEVOFNWY VDGMEVHENAKTKPREEQFNSTFRVVSVLTVVH
NG KEVRCKVSCKuTTnVTMRTLQKTKu JPREFPOVYTLPPSREEMTKNOQVSLTCLVEKGE™
PSDIAVEWESNGOPENNYKTTEPMLDSDGSFFLYSKLTVDESRWOOGNVESCSVMHEATLHNEY
TOKSLSLSPGK

SEQ ID KNO:16

vngvC”?ﬁFVKVP VEVSCKASGYIFSNYWIQWVROAPGOGLEWD
FKDRV r"MT ’JTCEV‘@ELS LRSWDlAVYY?ARVFEGS?PRWYED
GPSVEFPLAPCSRETSESTAALGCLVKDYFPEPVTVSWNSGALTSGVEH
7VMVTQQBFGT/¢YTCWVU KESNTKVDKTIVERKCCVECPPCPAFPVAGE!
YITREPEVICVVVDVSHEDPEVOFNWYVDGMEVHENAKTKPREEQOFNSTEE
NGKEYKCKVSNKGLPAPIEKTISKT KGOPREPOVYTLPEPSEEEMTKNQVI LT K
AVEWESNGOPENNYKTTPFMLDSDGSEFFLYSKLTVDKSRWOOCNVESCSVMHEATLHNHYTCKS
LSL3PGK

SEQ ID HO:17

GASENIYHALN

SEQ ID NO:18

EILPGSGHTEYTENFKD

&

SEQ ID NO:19

-
-
i~
tri

SNYW

VIO

SEQ ID HO:20

QVQLVOSGAEVRKPGASVEVSCRASGHIFSNYWIQWVROQAPGOGLEWMGE ILPGSGHTEY TEN
FRKDRVIMTRDTSTSTVYMELSSLRSEDTAVYYCARYPFGSSPNWYFDVWCQGTLVIVES A
1

APCSRSTSESTAALGCLVEKDYFPEPVIVSWN SG/U”*”VHT”D%/ QSSGLYSLSS
’FGTQTYWCNVDLK?SNTVVJF /Lf(F'VH K. T
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SEQ ID NO:21

SYATIS

SEQ ID NO:22

GIGFFEFGTANYAQKFOG

SEG ID NO:23

DTPYFDY

SEQ ID NO:24

SCGDSIPNYYVY

SEQ ID NO:25

DDSNRPS

SEQ ID KNO:26

D,

DSEDSSLNAEY

-

SEQ ID NO:27

OVOLVOSGAEVRKPGSSVKVSCRASCGGTFSSYATISVWROAPGOGLEWMGGIGPFEGTANYAQK
FOGRVIITADESTSTAYMELSSLRSEDTAVYYCARDTPYFDYWGOGTLVTVSS

SEQ ID HO:28

DIELTOPPSVSVAPGOTARISCSC
SNSGNTATLTISGTOAEDEADYY

P \—()
]
€3]

€3]

S IPNYYVYWYQOKPGOATVLVIYDDSNREPSGIPERESG
FDSSLNAEVEFGGCGTKLTVL

/Q.

I

SEQ ID NO:29

NYIS

SEQ ID HO:30

ITIDFPDDSYTEYSPSFQG

SEQ ID NO:31

YEYGGFDI

SEQ ID NO:32

SGDNIGNSYVH
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SEQ ID NO:33

KDNDRFS

SEQ ID NO:34

GTYDIESYV

SEG ID NO:35

LEWMGIIDPDDSYTEYSPSE
GOGTLVTVSS

EVOLVOSGAEVKKPGESLKISCRGEGYSFINY I SWVROMPGKG
OGOVTISADKSISTAYLOWSSLKASDTAMYYCARYEYGGEFDIW

SEQ ID NO:36

YELTQPPSVSVAPGQOTART
o

5Y SCE
SNSGNTATLTISGTQAEDEADYY(

SGDNIGNSYVHWYQOOKPGOAPVILVIYKDNDRPSGIFPERESG

S GTYDIESYVEGGGTKLTVL

SEQ ID HNO:37

—

[aRVAvar
SSYYVA

SEQ ID NO:38

ATYTGSGATYKASWAKG

SEG ID NO:39

DGGYDYPTHAMHY

SEQ ID HNO:40

QASONIGSSLA

SEQ ID HO:41

eI
GASKTHS

SEQ ID NO:42

QSTKEVGSSYGNH

SEQ ID NO:43

QVOLVEESGGGLVQOPGGSLRLECAASGEFTSHSSYYVAWVROAPGRGCLEWVCATYTGSGATYKAS
WAKGREFTISKDTSKNQVVLITMTNMDPVDTATYYCASDGGYDYPTHAMHYWGOGTLVTVSS

SEQ ID NO:44

DVVMTOSPSSLSASVGDRVTITCOASONIGS SLAWYQOKPGOAPRLLIYGASKTHSGVESRES
GSGSGTDFTLTISSLOPEDVATYYCQOSTRVGSSYGNHEGGGETRVEIR
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SEQ ID NO:45

QVOLVESGCGGLVOPGRSLRLECAASGEFTVHSSYYMAWVROAPGRGCLEWVCATFTGSGAEYKAE
WAKGRVTISKDTSKNQVVLITMTNMDPVDTATYYCASDAGYDYPTHAMHYWGOCGTLVTVSSAST
KGPSVEPLAPSSKSTEGGTAALGCLVEDYFFPEPVIVSWNSGA _TSGVPTF AVLQOSSGLYSLS
SVVTVPSSSLGTOTYICNVNHKPSNTEKVDKKVEPKSCEKTHTCPPCPAPELRRGPRKVELFPPK
PKDTLMISRTPEVTCVVVDVSHEDPEVKENY I'{‘7D"1\f”'T*{NAKTKPTL EQYNSTYRVVSVLTVL
HODWLNGKEYKCKVSNKG LDOOYLKmlSwwK SOPREPOVYTLPPSREEMTRNOQVSLTCLVKGE
YPSDIAVEWESNGOPENNYKTTPFPVLDSDGSFFLYSKLTVDKSRWOQOGNVESCSVLHEALHAH
YTRKELSLSP

SEQ ID NO:46

YO T
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D1‘M1QSPSLL°A““LDRYT11 CRASQGISSSLAWYCORKPGRAPKLLIYCASETESGVE
GSGSGTDEFTLTISSLOPEDFATYYCONTRKVGSSYGNTEGGGTRKVEIKRTVAARPSVELE
QLKSGTA S7XCLQNRF’D?EAﬁVCEKXJTALQSSNSCECVT QDSKDSTYSLSSTLTLSE
EXHEEVYACEVTHQOGLSSPVTESFNRGEC
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SEQ ID NO:47

QVOLOESGPGLVKPSETLSLTCTVEGDSVSSSYWTWIROPPGRKGLEWIGY IYYSGSSNYNPSL
i

KSRATISVDTSKNQOFSLKLSSVIAADTAVYYCAREGNVDTTMIFDYWGQGTLVTVSS

.
P

SEQ ID HNO:48

ATCOMTOEPSELSASVGDRVTITCRASQGIRNDLGWYQOKE hAPk LIYAASSLOSGVPSREA
GRGSCGTDFTLTISSLOPEDFATYYCLODENYPWTFCOGTKVY

o
{y

SEQ ID NO:49

QVQLCESGPGLVTP;ETTSLTVTXSGDSVSSSf VIWIROPPGRKGLEWIGYIYYSGESSNYNPSL
KSRATISVDTSKNQFSLELSSVIAADTAVYYCAREGNVDTTMIFDYWGOGTLVTVESASTKGP
SVEFPLAPCSESTSESTAALGCLVEDYFPERPVTVEWNSGALTSCGVHTPPAVLOSSGLYSLSSVV
TVPSSSLGTKTYTCNVDHEKPSNTKVDKRVESKYGPFCPFCPAPEFLGGPSVELFPPKPKDTLM

ISRTPEVTCVVVDVIQEDPEVOFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHODWLN
GKEYKCKV VJLVMVSTIJ‘T"'KnIG“V EPQVYTLPPSOEEMTENQVSLTCLVKGEYPSD
VEWESNGOPENNYKTTPEVLDSDGSFFLYSRLTVDRSR fQLChVFS‘S”VbL”*IN{YIUL

T T T
SLSLCK

n oA
=

SEG ID NO:50

ATOMTOSPSSLSASVGDRVT ITCRASQGIRNDLGWYQOKPGKAPKLLIYAASSLOSGVESREA
CRGSGTDFTLTISELOPEDFATYYCLODFNYPWTFGOGTRKVEIKRTVAAPEVEIFFPSDEQLK

-~y

U\

GTASVVCLLNNFYPREAKVOWKVDNALOSGNSQESVTEQDSKDSTYSLS STLTLSKADYERKH
KVYACEVTHQGLSSPVTKSENRGEC

3
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CLAIMS

Listing of claims:

1.

[

L

A composition for use i a method of treating myasthenia gravis {MG) in a human
patient, the treatment comprising administering to the patient an effective amount of the
composition, whergin the composition comprises an antibody or an antigen binding
tragment thereof comprising CBR1, CDR2 and CDR3 heavy chain sequences as set forth
in SEQ 1D NGs:19, 18 and 3, respectively, and CDR1, CDRZ and CDR3 light chain
sequences as set forth in SEQ 13 NOs: 4, 5 and 0, respectively.

The composition for use according to claim 1, wherein the antibody or the antigen
binding fragment thereof comprises a variant human Fc constant region that binds to
human neonatal Fc receptor (FcRn), wherein the varant human Fc CH3 constant region
comprises Met-429-Leu and Asn-435-Ser substitutions at residues corresponding to

methionine 428 and asparagine 434, each in EU numbering,

The composition for use according to any one of the preceding claims, wherein the

antibody or the antigen binding fragment thereof 1s administered:

(a) once on Day 1 of the administration cycle at a loading dose of:
. 2400 mg to a patient weighing > 40 to < 60 kg,
i, 2700 mg to a patient weighing > 60 to <100 kg, or
1t 3000 mg to a patient weighing > 100 kg; and

(b on Day 15 of the admnistration cycle and every eight weeks thereafter at a

matntenance dose of;

i 3000 mg to a patient weighing > 40 to <60 kg,
i 3300 mg to a patient weighing > 60 to < 100 kg, or
i 3600 mg to a patient weighing > 100 kg,

The composition for use according to any one of the preceding claims, wherein the
antibody or the antigen binding fragment thereof comprises the heavy chain variable

region of SEQ 1D NO:12 and the light chain variable region of SEQ 1D NO:8.

The composition for use according to any one of the preceding claims, wherein the
antibody or the antigen binding fragment thereof further comprises the heavy chain

constant region of SEQ ID NO:13.
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The composition for use according to any one of the preceding claims, wherein the
antibody or the antigen binding fragment thereof comprises a heavy chain polypeptide
comprising the amino acid sequence of SEQ 1D NO: 14 and the light chain polypeptide

comprising the amino acid sequence of SEQ ID NO:11.

The composition for use according to any one of the preceding claims, wherein the
antibody or the antigen binding fragment thereot binds to human C5 at pH 7.4 and 25°C

with an affinity dissociation constant (Kp} that is in the range 0.1 stM <Kp = 1 nM.

The composition for use according to any one of the preceding claims, wherein the
antibody or the antigen binding fragment thereof, binds to human €5 at pH 6.0 and 25°C

with a Kp > 10 ndM

The composition for use according to any one of the preceding claims, wherein the
antibody or the antigen binding fragment thereof 1s administered to a patient weighing
> 4010 <60 kg

(a) once on Day 1 of the administration cycle at a loading dose of 2400 mg; and
(b} on Day 15 of the admimistration cycle and every eight weeks thereafterata

maintenance dose of 3000 mg.

The composition for use according to any one of claims 1-8, wherein the antibody or the
antigen binding fragment thereof is administered to a patient weighing > 60 to < 100 kg
(a) once on Day 1 of the administration cycle at a loading dose of 2700 mg; and

(b} on Day 15 of the adnumstration cycle and every eight weeks thereafter at a

matntenance dose of 3300 mg.

The composition for use according to any one of claims 1-8, wherein the antibody or the
antigen binding fragment thereof is administered to a patient weighing > 100 kg:

(a) once on Day | of the adnumnistration cycle at a loading dose of 3000 mg; and

(b on Day 15 of the admnistration cycle and every eight weeks thereafter at a

maintenance dose of 3600 mg.

The composition for use according to any one of the preceding claims, wherein the
treatment maintaing a serurm trough concentration of the antibody or the antigen binding

fragment thereof of 100 ug/mL or greater during the adnmunistration cycle.
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The composition for use according to any one of the preceding claims, wherein the
treatment maintains a serum trough concentration of the antibody or the antigen binding

tragment thereof of 200 pg/ml. or greater during the administration cycle.

The composition for use according to any one of the preceding claims, wherein the
treatment maintains a free antibody or antigen binding fragment thereof concentration of

0.309 to 0.5 pg/mkb or less.

The composition for use according to any one of the preceding claums, wherein the
antibody or the antigen binding fragment thereof 15 admunistered at a dose of 3000 mg,

3300 mg or 3600 mg every eight weeks after the admnistration cycle for up to two years.

The composition for use according to any one of the preceding claims, wherein the
antibody or the antigen binding fragment thereof 1s formulated for intravenous

adminisiration.

The composition for use according to any one of the preceding claums, wherein the

patient has not previously been treated with a complement inhibitor.

The composition for use according to any one of the preceding claums, wherein the

admimstration cycle 1s a total of 26 weeks of treatment.

The composition for use according to any one of the preceding claums, wherein the

treatment results in terminal complement inhibition.

The composition for use according to any one of the preceding claums, wherein the
treatment results in the patient experiencing a clinically meaningful improvement
{reduction) 1n Myasthenia Gravis Activities of Daily Living (MG-ADL) score after 26
weeks of treatment.

The composition for use according to claim 20, wheremn the clinically meaningful
improvement the patient experiences is at least a 3 point reduction in the patient’s MG-
ADL score after 26 weeks of treatment.

The composition for use according to any one of the preceding claims, wherein the
treatment results in a clinically meaningful improvement (reduction} n quantitative

Myasthenia Gravis score (QMG) after 26 weeks of treatment.
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The composition for use according to claim 22, wherein the clinically meaningful
improvement the patient experiences 1s at least a 5 point reduction in the patient’s QMG

after 26 weeks of treatment.

The composition for use according to any one of the preceding claims, wherein the
treatment results in a clinically meaningful improvement (reduction) in Mvasthenia

Gravis Composite (MGC) score after 26 weeks of treatment.

The composition for use according to any one of the preceding claims, wherein the
treatment results in a clinically meanmmgful improvement (reduction} in quality of hife as
measured by Myasthenia Gravis Quality of Life (MG-QOL15r) score after 26 weeks of

treatment.

The composition for use according to any one of the preceding claims, wherein the
treatment results in a clinically meanmgful improvement (reduction} in neuro-fatigue as
measured by Neuro-QOL Fatigue score after 26 weeks of treatment.

The composition for use according to any one of the preceding claims, wherein the
treatment results in a clinically meaningful improvement (reduction) in health status as
measured by the Euro Quality of Life (EQ-5D-51) health status score after 26 weeks of
treatment.

The composition for use according to any one of the preceding claims, wherein the
treatment results in a clinically meaningful improvement (reduction) in the Myasthenia
Gravis Foundation of America (MGFA) Post-Intervention Status (PIS) after 26 weeks of
treatment.

The composition for use according to any one of claims 1-28, wherein the myasthenia
gravis 1s generalized myasthenia gravis (gMG).

The composition for use according to claim 29, wherein the gMG patient 1s anti-AChR
antibody positive.

The composition for use according to any one of the preceding claims, wherein the

antibody s ravulizumab.

A lat for treating myasthernia gravis (MG} in a human patient, the kit comprising:
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(a)

(b}

a dose of an antibody or an antigen binding fragment thereof comprising CDR1,
CDR2 and CDR3 domains of the heavy chain variable region having the sequence
set forth in SEQ ID NO: 12, and CDR1, CDR2 and CDR3 domains of the light
chain variable region having the sequence set forth in SEQ ID NO:8; and
mstructions for using the antibody or the antigen binding fragment thereof

according to any one of the preceding claims.

The kit according to claim 32, wherein the antibody or the antigen binding fragment

thereof comprises a variant human Fe constant region that binds to human neonatal Fe

receptor (FcRn), wherein the variant human Fe CH3 constant region comprises Met-429-

Leu and Asn-435-Ser substitutions at residues corresponding to methionine 428 and

asparagine 434, each in EU numbering.

The kit according to claim 32, wherein the antibody or the antigen binding fragment

thereof 1s administered to a patient weighing > 40 to < 60 kg

(@)
{b}

once on Day 1 of the administration cycle at a loading dose of 2400 mg; and
on Day 15 of the administration cycles and every eight weeks thereafter ata

maintenance does of 3000 mg.

The kit according to claim 32, wherein the antibody or the antigen binding fragment

thereof 1s administered to a patient weighing > 60 1o < 100 kg

(a)
(b)

once on Day 1 of the administration cycle at a dose of 2700 mg; and
on Day 15 of the adnunistration cycles and every eight weeks thereafter at a

maintenance does of 3300 mg,

The kit of claim 32, wherein the antibody or the antigen binding fragment thereof 1s

administered to a patient weighing > 100 kg

(a)
(b)

once on Day | of the adnunistration cycle at a dose of 3000 mg; and
on Day 15 of the admnistration cycles and every eight weeks thereafter at a

maintenance does of 3600 mg.

The kit according to any one of claims 32-36, wherein the antibody is ravulizumab.

An antibody for use in a method of administration in a treatment cycle, wherein the

antibody comprises CDRI1, CDR2 and CDR3 domains of the heavy chain variable region
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having the sequence set forth in SEQ D NO: 12, and CDRI, CDR2 and CDR3 domains

of the light chain variable region having the sequence set forth in SEQ [D NO:8.

The antibody for use according to claim 38, wherein the antibody or the antigen binding
fragment thereof comprises a variant human Fc constant region that binds to human
neonatal Fe receptor (FeRn), wherein the vartant human Fe CH3 constant region
comprises Met-429-Leu and Asn-435-Ser substitutions at residues corresponding to

methionine 428 and asparagine 434, each in EU numbering,

The antibody for use according to claim 38 or claim 39, wherein the antibody is

administered:

(a) once on Day 1 of the adnunistration cycle at a loading dose of:
i 2400 mg to a patient weighing > 40 to <60 kg,
i, 2700 mg to a patient weighing > 60 to < 100 kg, or
Hi, 3000 mg to a patient weighing > 100 kg; and

(b) on Day 15 of the admunistration cycle and every eight weeks thereafter ata

maintenance dose of’

1. 3000 mg to a patient weighing > 40 to <60 kg,
i, 3300 mg to a patient weighing > 60 to <100 kg, or
1t 3600 mg to a patient weighing > 100 kg,

The antibody for use according to claim 38, wherein the antibody 1s determined to be
safe, tolerable, efficacious and sufficiently non-immunogenic after multiple IV doses for

use in MG patients.

The antibody for use according to any one of claims 38-41, wherein the antibody 15

ravulizumab.

A method of treating a human patient with myasthenia gravis (MG), the method
comprising administering to the patient an effective amount of an antibody or an antigen
binding fragment thereof comprising CDR1, CDR2 and CDR3 heavy chain sequences as
set forth in SEQ ID NOs:19, 18 and 3, respectively, and CDR1, CDRZ and CDR3 hight
chain sequences as set forth i SEQ ID NOs:4, 5 and 6, respectively.
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The method according to claim 43, wherein the antibody or the antigen binding fragment
thereof comprises a variant human Fe constant region that binds to human neonatal Fe
receptor (FcRn), wherein the variant human Fo CH3 constant region comprises Met-429-
Leu and Asn-435-Ser substitutions at residues corresponding to methionine 428 and

asparagine 434, each in EU numbering.

The method according to claim 41 or claim 44, wherein the antibody or the antigen

binding fragment thereof is administered:

(a) once on Day 1 of the adnunistration cycle at a loading dose of:
i 2400 mg to a patient weighing > 40 to <60 kg,
i, 2700 mg to a patient weighing > 60 to < 100 kg, or
Hi, 3000 mg to a patient weighing > 100 kg; and

(b) on Day 15 of the admunistration cycle and every eight weeks thereafter ata

maintenance dose of’

1. 3000 mg to a patient weighing > 40 to <60 kg,
i, 3300 mg to a patient weighing > 60 to <100 kg, o
i 3600 mg to a patient weighing > 100 kg,

The method according to any one of claims 41-45, wherein the antibody or the antigen
binding fragment thereof comprises the heavy chain varnable region of SEQ 1D NOG:12

and the light chain vanable region of SEQ 1D NG:8.

The method according to any one of claims 43-46, wherein the antibody or the antigen
binding fragment thereof further comprises the heavy chain constant region of SEQ ID

NG:13.

The method according to any one of claims 43-47, wherein the antibody or the antigen
binding fragment thereof comprises a heavy chain polypeptide comprising the amimo acid
sequence of SEQ 1D NO: 14 and the light chain polypeptide comprising the amino acid

sequence of SEQ ID NG 11

The method according to any one of claims 43-48, wherein the antibody or the antigen
binding fragment thereof binds to human C3 at pH 7.4 and 25°C with an affinity

dissociation constant (Kp) that 15 1 the range 0.1 nM <Kp <1 nM.
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The method according to any one of claims 43-49, wherein the antibody or the antigen

binding fragment thereof, binds to human €5 at pH 6.0 and 25°C with a Kp > 10 nM.

The method according to any one of claims 43-50, wherein the antibody or the antigen
binding fragment thereof 1s administered to a patient weighing > 40 to < 60 kg

{(a) once on Day 1 of the administration cycle at a loading dose of 2400 mg; and
(b} on Day 15 of the admunistration cycle and every eight weeks thereafter at a

mamtenance dose of 3000 mg.

The method according to any one of claims 43-50, wherein the antibody or the antigen
binding fragment thereof is administered to a patient weighing > 60 to <1060 kg

(a) once on Day 1 of the administration cycle at a loading dose of 2700 mg; and
(b} on Day 15 of the admimistration cycle and every eight weeks thereafterat a

maintenance dose of 3300 mg.

The method according to any one of claims 43-50, wherein the antibody or the antigen
binding fragment thereof 1s administered to a patient weighing > 100 kg:

(a) once on Day 1 of the administration cycle at a loading dose of 3000 mg; and
(b) on Day 15 of the admunistration cycle and every eight weeks thereafter ata

matntenance dose of 3600 mg.

The method according to any one of claims 43-53, wherein the treatment maintains a
serum trough concentration of the antibody or the antigen binding fragment thereof of

100 pg/ml. or greater during the administration cycle,

The method according to any one of claims 43-54, wherein the treatment maintains a
serum trough concentration of the antibody or the antigen binding fragment thereof of
200 pg/mb or greater during the administration cycle.

The method according to any one of claims 43-55, wherein the treatment maintains a free

the antibody concentration of 0.309 to 0.5 ug/mL or less.

The method according to any one of claims 43-56, wherein the antibody or the antigen
binding fragment thereof 1s administered at a dose of 3000 mg, 3300 mg or 3600 mg

every eight weeks after the administration cycle for up to two years.
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The method according to any one of claims 43-57, wherein the antibody or the antigen

binding fragment thereof 1s formulated for intravenous administration.

The method according to any one of claims 43-58, wherein the patient has not previously

been treated with a complement inhibitor.

The method according to any one of claims 43-59, wherein the administration cycle is a

total of 26 weeks of treatment.

The method according to any one of claims 43-60, wherein the treatment results in

terminal complement inhubition.

The method according to any one of claims 43-61, wherein the treatment results in the
patient experiencing a clinically meaningful improvement (reduction) in Myasthenia

Gravis Activities of Daily Living (MG-ADL) score after 26 weeks of treatment.

The method according to claim 62, wherein the chinically meaningful improvement the
patient experiences is at feast a 3 point reduction m the patient’s MG-ADL score after 26

weeks of treatment.

The method according to any one of claims 43-63, wherein the treatment results in a
clinically meanmingful improvement (reduction) in quantitative Myasthenia Gravis score

{(QMG) after 26 weeks of treatment.

The method according to claim 64, wherein the chinically meaningful improvement the
patient experiences is at least a 5 point reduction in the patient’s MG after 26 weeks of

freatment.

The method according to any one of claims 43-65, wherein the treatment results in a
clinically meaningful improvement (reduction) in Myasthenia Gravis Composite (MGC)
score after 26 weeks of treatment.

The method according to any one of claims 43-65, wherein the treatment results in a

clinically meaningful improvement {reduction} in quality of life as measured by

Myasthenia Gravis Quality of Life (MG-QOL15r) score after 26 weeks of treatment.
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The method according to any one of claims 43-66, wherein the treatment results in a
clinically meaningful improvement (reduction) in neuro-fatigue as measured by Neuro-
QOL Fatigue score after 26 weeks of treatment.

The method according to any one of claims 43-68, wherein the treatment results in a
clinically meaningful improvement {reduction} in health status as measured by the Euro
Quality of Life (E(3-5D-5L) health status score after 26 weeks of treatment.

The method according to any one of claims 43-69, wherein the treatment results ina
clinically meaningful improvement (reduction} in the Myasthenia Gravis Foundation of

America (MGFA) Post-Intervention Status (PIS) after 26 weeks of treatment.

The method according to any one of claims 43-70, wherein the myasthenia gravis is
generalized myasthenia gravis (gMG).

The method according to claim 71, wherein the gMG patient is anti-AChR antibody
positive.

The method according to any one of claims 43-72, wherein the antibody is ravulizamab.
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FIG. 2: Desing Schematic
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FIG. 3A: Euro Quality of Life-5L (EQ-5D-5L) Health
Questionnaire
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FI1G, 3B: Euro Quality of Life-SL (EQ-5D) Deseriptive Scale
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FIG. 3C: Euro Quality of Life-SL visual analogue
scale (KO VAS) Health Questionnaire
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FIG. 4: Columbia-Suicide Severity Rating Scale -
Baseline/Screening (Version 1/14/09)
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FIG. 4: Columbia-Suicide Severity Rating Scale -
Baseline/Screening (Version 1/14/09) (continued)

Ask questions 1 and 2. If both are negative, proceed to "Suicidal Behavior section, Since
if the answer to question 2is "yes”, ask questions 3 4 and & Hthe answerto Last
cueestion 1 andlor 2is "yes”, compiete Vintensity’” of ideation” section below.

1. Wish to be Dead

Sublect endorses thoughts about a wish to be dead or not dlive aryimore, orwishio ?S i‘ic
falt aslesp and not wake up.

Have you wished you weare dead or wished you could go slesp and not wake up?
if yes, describe:

2. Nors-Specific Adive Suicidal Thoughts Yes
Ceneral, nor-specific thoughts of wanting to end one's lifelcodit suicidal (e.g,
"Bvethaugmabwtksiﬁmg mysell) without thoughts of waysto kill L]
oreselffassocigted methods, interd, or plan during the as e
Have you actually had any thoughts of idlling vourse))

i yes, describe;

C&

3, Active Suicidal ideation with Any Methods HFan} without intent {o Act Yes
Subject endorses thoughts of sulcide angd has thought of 2t least ore nethod ]
chying the assessment period, Thisis iWerent than a specific plan with time, place

o method details worled ot (g, i if‘stofnﬁthadt@kﬂiseifbu&mxaﬁpacafc:
plan). includes person who would 8y, 7 thought sbout taldng an overdose ut
never made a spedific plan as iowhen, where or how ! would actually do it.and |

how you might do this?

ion with Some Intert to Act, without Specific Plan
Active suicidal thoughis of killing oneself and sub ect reports having some intert Yoo
to act on such thoughts, as opposedto ™ have ﬂ:he thoughisbut | da’ intelywill not | )
do anything about them”

Have you had these thoughts ard had some interdion of acting onthar?

i yes, describa:

&

8. Active Suicidal ideation with Specific Flan andd Intert

Thoughts of killing oneself with details of plan fully or partially worked out and
subject has some infent fo cany it ok

Have vou started to work out or worked out the details of how o kill yourself? Do
youl interdd to carry out this plan?

if ves, describs:

2k
0&
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FIG. 4: Columbia-Suicide Severity Rating Scale -
Baseline/Screening (Version 1/14/09) (continued)

The following fealures should be rafed! with respect to the most severe fype of
ickation (e, 1-5fromabove, with 1 being the least severe andd 5 being the most Most
severe). Severe
Most Severe ldeation:

Type#1-5) Description of Ideation

Freguency
How rany tirres have you had these thoughts?
(1} Lessthanonceaweek (2 Crosawesk (3 25 tmesinwesk _
(@ Dalyor dnost daily (5 Many times each day

Duration

When vou have the thoughts, howlorg do they fast?
(1) Flesting - few seconds or mirutes

(&) Less than 1 hou/some of the time

(3 4 housaloiof ime

Cortrofiability

Couddiiean you stap thinking about killing yourself or wank
{1 Easily ade to contrdd thoughts :
(2} Can contrd thoughts with little difficulty
{3} Can corfrd thoughts with some difficulty. ¢
(4 Can cortra thoughts with a lot of diffi f:ui ¢
(5) Unable to contrd thoughts )
(6) Does rot attermpt fo control though‘, 4

Sty die f you went 17

Deterrents

(1) Deterrents defi ﬂ;tﬁyﬁ 'bpped you from aterpti ng suicide
(&) Deterrents profiasgdy stopped vou

(3) Uncertain that déterrents stopped youl

{4 Deterrents most ikely did not stop you
(5) Delarrents definitely dd not stcpyou
{0) Does rot apply

Heasons for ideation

Wikt sorf of reasons did you have for thinking aboul wanting fo die or killing voLrself?
Vids it fo end the pain or stop the way you were fegling (in ofher words you couldnt go on
iivirg with this pein or Fow you vere fegding) orwas it to gef alfeniion, revernge ora
reaciion fromdthers? Cr both?

(1) Completely to get attention, revenge or a reacion fromothers

{2y Mosty to get attention, revenge or a reaction fromothers

{3} Equally to get attention, revenge o a reaction from others and to end/stop the S

pEin

{4 Mostly to end or stop the pain (you coudn't go on living with the pain or haw you
were fealing)

(5 Completely to end or sfop the pain (yvou couldn't go on living with the painor
how you were fegling

(0 Does ot apply

© 2008 Research Foundation for Mental Hygiene, Inc. Pageiof 2
C-58RG—8ince Last sl (Varsion 1/14/09)
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FIG. 4: Columbia-Suicide Severity Rating Scale -
Baseline/Screening (Version 1/14/09) (continued)

A polenticlly selfi -injurious act committed with &t least somewish to die, as a resulf of
act. Behaviorwas in part thought of as method to kil onesalf. Intent does i have to
be 100%. i there is any intent/desire to de asscdatedwiththe s, henitcanbe
oonsiderad an actugl suicide aitenpt. Theredoss ot have o be any infey or
hanm just the potentig for injury o hamn I person pulls tigger while gunis inmouth
but gunis brdken so ro injury resudts, his is considered an atfermpt
Inferring Irtert: Bvenif anindividud derles infertwish o dig, it may be inferred
clirically from the behavior or drcumsiances. For eanplea highlylethal act thatis
clearly not an accident 5o no other intent but suicide can be inferred (e.g., gunshot o
head, jumping fromthe window of a high floor/story). Also, If someone denies intert to
die, but they thought what they did could be lethal, intent may be inferred,
Have you made a suicide attermgt?
Have you done anything to harm yourself?
Have you done anything dangerous where you could have di
What did you do?
Didyou  as away toerd youwr life?
Did you wart to die {even alittle) when you__. 5
Yire you trying to end your e whenyou_ %%
Or did you think it was possible you could have diedfrom___7
Or did you do it purely for other reasons / withett ANY intertion of killing your-
seif (like to relieve siress, fes better, gt Sivpathy, or get something elseto
happen)? (Salfinjurous Bahavior wtm@ ‘sLicicE intent)

If yes, describe: \‘;;,\

Has subject engaged in N@Qn&gmdai Seif-Injurious Behavior?

Total # of
Alterrpts

irderrupted Altempli;,

Wihen the personisigérupted (by an oulside droumstancs) rom starting the

poterrhaiiy seff-injuncls act (f nof for that, actusl atferpt would have oocured).
Overdose: Person has pills in hand but is stopped fromingesting Onee they ingest

any pills, this becomes an attenpt rather than an intemupted aftermpt. Shooting:

Personhas gun parfed toweard self, unis teken avay by sovetredse aoris

sormehow prevented from pulling the trigoer. Once they pull the trigger, evenifthe gun

failstofire, it is an attermpt. Jurping: Parsonis poised to jurp, is grabbed and taken

down fromiedoe. Hanging Ferson has noose around neck but has rot vet startedto

hang - is stoppad rom doing s0.

Has there besn 3 time when you started to do something to end your life bug

sorveone stoppad you before you actually did anything?

If ves, describe

sl
O | 0O &

Total # of
interrupted

Aborted Atterrpt

Vihen person begins to teke steps toward making a suicide atlenpt, but stops
thermsalves before they actually have engegedin any self-destrudiive behaviar
Exarmples are similar to intermupted stterrpts, excapt that the individudl stops
Hrmherself, instead of baing stopped by something dlse.

Has there been a time when you started to do something to try to end your life
bt you stopped yourself before vou actually did anything?

If ves, desonbe:

Yes No

Totai# of
aborted
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FIG. 4: Columbia-Suicide Severity Rating Scale -
Baseline/Screening (Version 1/14/09) (continued)

Preparatory Acts or Behavior:

Acts or preparation towards imminertly making a suidide aitenpl. This canindude
anything bevord a verbalization or thought, such as assembling a spedific method
{e.q., bwing pills, nurdhasing a gun) o prepaning for one's death by suidide (&g,
givirg things away, witing a suicide ncte).

Have yous taken any steps towards making a suicide attermpt or preparing fo Kl
yourself {such as collecting pills, getling a gun, giving valuables away orwiting
z suicide note)?

If ves, describe

Yes
]

Suicidal Behavior
Suicidal behavior was present dunng the assessment period?

Suicide:

O&i0&

Actual LethalityMedical Damage:

surface scratches) %

1. Minor physical damage (e.q., iethanggﬁpeech first degree
bums; mild bleeding sprams}

2. Moderate physical daemge m\,ﬁ;eai attention needed (s.¢.,
conscious but sleepy, O iat responsive; second-degres
bums; bleeding of ngj kxe el).

3. Moderately severe piyy Sieal darrage; medical hospitalization
and liksly infensivésgare required (e.g., comatose with reflexss
irttact; third-degrae bums less than 20% of body; extensive

0. No physical darmage o very rreor physasa{d\émge &g, Fnter Coda | Enfer Code

Enfer Code

biaod loss but can recover; ajor fractures).

4. Severe physical damage; redical hospitalization with inten-
sive cars recuired (8.9, comatose without reflexes; third
dagres bums over 20% of body; exdensive biood loss with
unstable vital signs; major damage o avital area).

5. Death

Likely lethality of actual atterrpt if no medical damage (the
following exanples, while having no aclual medical damage, had
potential for vary serious lethality: put gun in mouth and pulled
the trigger but gun fails to fire so no medical damage; laving on
train tracks with oncorring rain but pulled avway before run over).

0 = Behavior not likely to result in inury
1 = Behavior likely fo result in injury but not likely to cause death
2 = Behavior likely 1o result in death despils available madicd

Potential Liability: Only Answer if Actual Lethality=0 Enter Code | Enfer Code

Erter Codle

Care

© 2008 Ressarch Foundation for Mental Hygiens, Inc.
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FIG. 5: Columbia-Suicide Severity Rating Scale —
Since Last Visit (Version 1/14/09)
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FIG. 5: Columbia-Suicide Severity Rating Scale -

Since Last Visit (Version 1/14/09) (continued)

Ask questions 1 and 2. If both are negative, proceed to "Suicidal Behavior section,
if the answer to question 2is "yes”, ask questions 3 4 and & Fthe answerto
cueestion 1 andlor 2is "yes”, compiete Vintensity of ideation” section balow.

1. Wish to be Dead

Sublect endorses thoughts about a wish to be dead or not dlive aryimore, orwishio
fali aslesp and not wake up.

Have you wished you weare dead or wished you could go slesp and not wake up?
if yes, describe:

2. Nors-Specific Adive Suicidal Thoughts
Ceneral, nor-specific thoughts of wanting to end one's lifelcodit suicidal (e.g,
“F vethaugm about killing myself') without thoughts of ways:to kdll

oreselffassocigted methods, interd, or plan during the as e
Have you actually had any thoughts of idlling vourse))

i yes, describe;

C&

3, Active Suicidal ideation with Any Methods HFan} without intent {o Act
Subject endorses thoughts of sulcide angd has thought of 2t least ore nethod
chying the assessment period, Thisis iWerent than a specific plan with time, place
o method details worled ot (g, i if‘stofnﬁthadt@kﬂiseifbu&mxaﬁpacafc:
plan). includes person who would 8y, 7 thought sbout taldng an overdose ut
never made a spedific plan as iowhen, where or how ! would actually do it.and |

how you might do this?

ion with Some Intert to Act, without Specific Plan

Active suicidal thoughis of killing oneself and sub ect reports having some intert
to act on such thoughts, as opposedto ™ have ﬂ:he thoughisbut | da’ irgtely wall not
do anything about them”

Have you had these thoughts ard had some interdion of acting onthar?

i yes, describa:

&

8. Active Suicidal ideation with Specific Flan andd Intert

Thoughts of killing oneself with details of plan fully or partially worked out and
subject has some infent fo cany it ok

Have vou started to work out or worked out the details of how o kill yourself? Do
youl interdd to carry out this plan?

if ves, describs:

°F
06
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FIG. 5: Columbia-Suicide Severity Rating Scale -

5““:6 Last Visit (Version 1/14/69) (continued)

The following fealures should be rafed! with respect to the most severe fype of
ickation (e, 1-5fromabove, with 1 being the least severe andd 5 being the most
Severe).
Most Severe ldeation:

Type#1-5) Description of Ideation

Severe

Freguency
How rany tirres have you had these thoughts?
(1} Lessthanonceaweek (2 Crosawesk (3 25 tmesinwesk
(@ Dalyor dnost daily (5 Many times each day

Duration

When vou have the thoughts, howlorg do they fast?
(1) Flesting - few seconds or mirutes

(&) Less than 1 hou/some of the time

(3 4 housaloiof ime

Cortrofiability

Couddiiean you stap thinking about killing yourself or wank
{1 Easily ade to contrdd thoughts :
(2} Can contrd thoughts with little difficulty
{3} Can corfrd thoughts with some difficulty. ¢
(4 Can cortra thoughts with a lot of diffi f:ui ¢
(5) Unable to contrd thoughts )
(6) Does rot attermpt fo control though‘, 4

Sty die f you went 17

Deterrents

(1) Deterrents defi ﬂ;tﬁyﬁ 'bpped you from aterpti ng suicide
(&) Deterrents profiasgdy stopped vou

(3) Uncertain that déterrents stopped youl

{4 Deterrents most ikely did not stop you

(5) Delarrents definitely dd not stcpyou

{0) Does rot apply

Heasons for ideation

Wikt sorf of reasons did you have for thinking aboul wanting fo die or killing voLrself?
Vids it fo end the pain or stop the way you were fegling (in ofher words you couldnt go on
iivirg with this pein or Fow you vere fegding) orwas it to gef alfeniion, revernge ora
reaciion fromdthers? Cr both?

(1) Completely to get attention, revenge or a reacion fromothers

{2y Mosty to get attention, revenge or a reaction fromothers

{3} Equally to get attention, revenge o a reaction from others and to end/stop the

pEin

{4 Mostly to end or stop the pain (you coudn't go on living with the pain or haw you
were fealing)

(5 Completely to end or sfop the pain (yvou couldn't go on living with the painor
how you were fegling

(0 Does ot apply

© 2008 Research Foundation for Mental Hygiene, Inc.
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SUBSTITUTE SHEET (RULE 26)

Pageiof 2



WO 2020/168079

14/15

Fi1G.

PCT/US2020/018113

S: Columbia-Suicide Severity Rating Scale -
5”!@:6 Last Visit (Version 1/14/09) (continued)

A polenticlly selfi -injurious act committed with &t least somewish to die, as a resulf of
act. Behaviorwas in part thought of as method to kil onesalf. Intent does i have to
be 100%. i there is any intent/desire to de asscdatedwiththe s, henitcanbe
oonsiderad an actugl suicide aitenpt. Theredoss ot have o be any infey or
hanm just the potentig for injury o hamn I person pulls tigger while gunis inmouth
but gunis brdken so ro injury resudts, his is considered an atfermpt
Inferring Irtert: Bvenif anindividud derles infertwish o dig, it may be inferred
clirically from the behavior or drcumsiances. For eanplea highlylethal act thatis
clearly not an accident 5o no other intent but suicide can be inferred (e.g., gunshot o
head, jumping fromthe window of a high floor/story). Also, If someone denies intert to
die, but they thought what they did could be lethal, intent may be inferred,
Have you made a suicide attermgt?
Have you done anything to harm yourself?
Have you done anything dangerous where you could have di
What did you do?
Didyou  as away toerd youwr life?
Did you wart to die {even alittle) when you__. 5
Yire you trying to end your e whenyou_ %%
Or did you think it was possible you could have diedfrom___7
Or did you do it purely for other reasons / withett ANY intertion of killing your-
seif (like to relieve siress, fes better, gt Sivpathy, or get something elseto
happen)? (Salfinjurous Bahavior wtm@ ‘sLicicE intent)

If yes, describe: \‘;;,\

Has subject engaged in N@Qn&gmdai Seif-Injurious Behavior?

Total # of
Alterrpts

irderrupted Altempli;,

Wihen the personisigérupted (by an oulside droumstancs) rom starting the

poterrhaiiy seff-injuncls act (f nof for that, actusl atferpt would have oocured).
Overdose: Person has pills in hand but is stopped fromingesting Onee they ingest

any pills, this becomes an attenpt rather than an intemupted aftermpt. Shooting:

Personhas gun parfed toweard self, unis teken avay by sovetredse aoris

sormehow prevented from pulling the trigoer. Once they pull the trigger, evenifthe gun

failstofire, it is an attermpt. Jurping: Parsonis poised to jurp, is grabbed and taken

down fromiedoe. Hanging Ferson has noose around neck but has rot vet startedto

hang - is stoppad rom doing s0.

Has there besn 3 time when you started to do something to end your life bug

sorveone stoppad you before you actually did anything?

If ves, describe

sl
O | 0O &

Total # of
interrupted

Aborted Atterrpt

Vihen person begins to teke steps toward making a suicide atlenpt, but stops
thermsalves before they actually have engegedin any self-destrudiive behaviar
Exarmples are similar to intermupted stterrpts, excapt that the individudl stops
Hrmherself, instead of baing stopped by something dlse.

Has there been a time when you started to do something to try to end your life
bt you stopped yourself before vou actually did anything?

If ves, desonbe:

Yes No

Totai# of
aborted
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FIG. 5: Columbia-suicide Severity Rating Scale -
Since Last Visit (Version 1/14/89) (continued)

Preparatory Acts or Behavior:
Acts or preparation towards imminertly making a suidide aitenpl. This canindude Yes
anything bevord a verbalization or thought, such as assembling a spedific method ]
{e.q., bwing pills, nurdhasing a gun) o prepaning for one's death by suidide (&g,
givirg things away, witing a suicide ncte).

Have yous taken any steps towards making a suicide attermpt or preparing fo Kl
yourself {such as collecting pills, getling a gun, giving valuables away orwiting
z suicide note)?

If ves, describe

Suicidal Behavior
Suicidal behavior was present dunng the assessment period?

Suicide:

OF | Og
& &

Actual Lethality/Medical Damage: e

{. No physical damege or very minor pivsicd damage (e.q, surface saratches)

1. Miror physm! darage(eg, ieﬁw&r@\m‘-}mm first degree bums; mild bleading,
SOrEns).

2. Moderate physical damage, h@“c;ai attertion needed (e.g,, consdous but sleapy,
somewhat respms;ve S ~>~ F-degree bums; bleeding of mgjor vessel).

3. Moderately severe phyyical damage; medical rospitalization and likely infensive care
recuired (2., comuase w;th reflexes infact, third-cegree bums less than 20% of
bocly; extensive E%Qs}& foss bt can recover; rmgjor ractures),

4, Severe physical damage; medical hospitalization with intersive care required —
(2.9, cometosewithaut reflexes; third-degres bums over 20% of body, exdensive

c gggtiioss with unstadde vitd signs; maor demege to avitdl area).

Enter Codle

Potential Lethality: Ordy Answer i Actual Lethality=0 Enter Code
Likely lethality of actual alterrpt if no medical darmage (the following exarmples, while
having rno actual medical darmege, had potential for very serous lethaity, put gunin
mouth and pulled the trigger but gun fals to fire so no medica damege, laving on
train fracks with oncoming frain but pulled away before runover).

0= Behavior not likely to result ininjury

1= Behavior likely to resull in injury but ndt likely to cause desgth

2 = Behavior likgly to result in death despite avalable medice
care

& 2008 Research Fourvdation for Mental Hygiene, Inc. Page 2 of 2
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<110>

<120>

<130>

<150>
<151>

<150>
<151>

<160>
<170>
<210>
<211>
<212>
<213>

<220>
<223>

<400>

SEQUENCE LISTING
Alexion Pharmaceuticals Inc.

Dosage And Administration Of Anti-C5 Antibodies For Treatment Of
Generalized Myasthenia Gravis

701828: AX9-004PC

62/814,935
2019-03-07

62/805,350
2019-02-14

50

PatentIn version 3.5
1

10

PRT

Artificial Sequence

Heavy Chain CDR Sequence

1

Gly Tyr Ile Phe Ser Asn Tyr Trp Ile Gln

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5 10

2

17

PRT

Artificial Sequence

Heavy Chain CDR Sequence

2

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

1

Asp

5 10 15



<210> 3

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> Heavy Chain CDR Sequence

<400> 3

Tyr Phe Phe Gly Ser Ser Pro Asn Trp Tyr Phe Asp Val
1 5 10

<210> 4

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Light Chain CDR Sequence

<400> 4

Gly Ala Ser Glu Asn Ile Tyr Gly Ala Leu Asn
1 5 10

<210> 5

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Light Chain CDR Sequence

<400> 5

Gly Ala Thr Asn Leu Ala Asp
1 5

<210> 6

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Light Chain CDR Sequence



<400>

6

Gln Asn Val Leu Asn Thr Pro Leu Thr

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

7
122
PRT

5

Artificial Sequence

Heavy Chain Variable

7

Gln Val Gln Leu

1

Ser

Trp

Gly

Lys

65

Met

Ala

Gly

Val

Ile

Glu

50

Asp

Glu

Arg

Gln

<210>

Lys Val
20

Gln Trp
35

Ile Leu

Arg Val

Leu Ser

Tyr Phe
100

Gly Thr
115

8

Val

Ser

Val

Pro

Thr

Ser

85

Phe

Leu

Gln

Cys

Arg

Gly

Met

70

Leu

Gly

Val

Ser

Lys

Gln

Ser

55

Thr

Arg

Ser

Thr

Region Sequence

Gly

Ala

Ala

40

Gly

Arg

Ser

Ser

Val
120

Ala

Ser

25

Pro

Ser

Asp

Glu

Pro

105

Ser

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Asn

Ser

Val

Tyr

Gln

Glu

Ser

75

Thr

Trp

Lys

Ile

Gly

Tyr

60

Thr

Ala

Tyr

Lys

Phe

Leu

45

Thr

Ser

Val

Phe

Pro

Ser

30

Glu

Glu

Thr

Tyr

Asp
110

Gly

15

Asn

Trp

Asn

Val

Tyr

95

Val

Ala

Tyr

Met

Phe

Tyr

80

Cys

Trp



Artificial Sequence

Light Chain Variable

Met

Thr

20

Tyr

Thr

Gly

Ala

Gln
100

Thr

Ile

Gln

Asn

Thr

Thr

85

Gly

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Ser

Cys

Lys

Ala

55

Phe

Tyr

Lys

Artificial Sequence

Region Sequence

Pro

Gly

Pro

40

Asp

Thr

Val

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu
105

Ser

10

Ser

Lys

Val

Thr

Asn

90

Ile

Leu

Glu

Ala

Pro

Ile

75

Val

Lys

Heavy Chain Constant Region Sequence

<211> 107

<212> PRT

<213>

<220>

<223>

<400> 8

Asp Ile Gln

1

Asp Arg Val

Leu Asn Trp
35

Tyr Gly Ala

50

Ser Gly Ser

65

Glu Asp Phe

Thr Phe Gly

<210> 9

<211> 326

<212> PRT

<213>

<220>

<223>

<400> 9

Ser

Asn

Pro

Ser

60

Ser

Leu

Ala

Ile

Lys

45

Arg

Ser

Asn

Ser

Tyr

30

Leu

Phe

Leu

Thr

Val

15

Gly

Leu

Ser

Gln

Pro
95

Gly

Ala

Ile

Gly

Pro

80

Leu

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg

1

5

10

15



Ser

Phe

Gly

Leu

65

Tyr

Thr

Pro

Thr

Val

145

Val

Ser

Leu

Ser

Thr

Pro

Val

50

Ser

Thr

Val

Val

Leu

130

Ser

Glu

Thr

Asn

Ser

Ser

Glu

35

His

Ser

Cys

Glu

Ala

115

Met

Gln

Val

Tyr

Gly

195

Ile

Glu

20

Pro

Thr

Val

Asn

Arg

100

Gly

Ile

Glu

His

Arg

180

Lys

Glu

Ser

Val

Phe

Val

Val

85

Lys

Pro

Ser

Asp

Asn

165

Val

Glu

Lys

Thr

Thr

Pro

Thr

70

Asp

Cys

Ser

Arg

Pro

150

Ala

Val

Tyr

Thr

Ala

Val

Ala

55

Val

His

Cys

Val

Thr

135

Glu

Lys

Ser

Lys

Ile

Ala

Ser

40

Val

Pro

Lys

Val

Phe

120

Pro

Val

Thr

Val

Cys

200

Ser

Leu

25

Trp

Leu

Ser

Pro

Glu

105

Leu

Glu

Gln

Lys

Leu

185

Lys

Lys

Gly

Asn

Gln

Ser

Ser

90

Cys

Phe

Val

Phe

Pro

170

Thr

Val

Ala

Cys

Ser

Ser

Asn

75

Asn

Pro

Pro

Thr

Asn

155

Arg

Val

Ser

Lys

Leu

Gly

Ser

60

Phe

Thr

Pro

Pro

Cys

140

Trp

Glu

Leu

Asn

Gly

Val

Ala

45

Gly

Gly

Lys

Cys

Lys

125

Val

Tyr

Glu

His

Lys

205

Gln

Lys

30

Leu

Leu

Thr

Val

Pro

110

Pro

Val

Val

Gln

Gln

190

Gly

Pro

Asp

Thr

Tyr

Gln

Asp

95

Ala

Lys

Val

Asp

Phe

175

Asp

Leu

Arg

Tyr

Ser

Ser

Thr

80

Lys

Pro

Asp

Asp

Gly

160

Asn

Trp

Pro

Glu



Pro

225

Gln

Ala

Thr

Leu

Ser

305

Ser

210

Gln

Val

Val

Pro

Thr

290

Val

Leu

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Val

Ser

Glu

Pro

275

Val

Met

Ser

10
448
PRT

Tyr

Leu

Trp

260

Val

Asp

His

Leu

Thr

Thr

245

Glu

Leu

Lys

Glu

Gly
325

Leu

230

Cys

Ser

Asp

Ser

Ala

310

Lys

215

Pro

Leu

Asn

Ser

Arg

295

Leu

Artificial Sequence

Heavy Chain Sequence

10

Pro Ser Gln

Val Lys Gly
250

Gly Gln Pro
265

Asp Gly Ser
280

Trp Gln Glu

His Asn His

Glu

235

Phe

Glu

Phe

Gly

Tyr
315

220

Glu

Tyr

Asn

Phe

Asn

300

Thr

Met

Pro

Asn

Leu

285

Val

Gln

Thr

Ser

Tyr

270

Tyr

Phe

Lys

Lys

Asp

255

Lys

Ser

Ser

Ser

Asn

240

Ile

Thr

Arg

Cys

Leu
320

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1

5

Ser Val Lys Val Ser Cys Lys

20

Trp Ile Gln Trp Val Arg Gln

10

15

Ala Ser Gly Tyr Ile Phe Ser Asn Tyr

25

30

Ala Pro Gly Gln Gly Leu Glu Trp Met



Gly

Lys

65

Met

Ala

Gly

Ser

Ala

145

Val

Ala

Val

His

Cys
225

Glu

50

Asp

Glu

Arg

Gln

Val

130

Ala

Ser

Val

Pro

Lys

210

Val

35

Ile

Arg

Leu

Tyr

Gly

115

Phe

Leu

Trp

Leu

Ser

195

Pro

Glu

Leu

Val

Ser

Phe

100

Thr

Pro

Gly

Asn

Gln

180

Ser

Ser

Cys

Pro

Thr

Ser

85

Phe

Leu

Leu

Cys

Ser

165

Ser

Asn

Asn

Pro

Gly

Met

70

Leu

Gly

Val

Ala

Leu

150

Gly

Ser

Phe

Thr

Pro
230

Ser

55

Thr

Arg

Ser

Thr

Pro

135

Val

Ala

Gly

Gly

Lys

215

Cys

40

Gly

Arg

Ser

Ser

Val

120

Cys

Lys

Leu

Leu

Thr

200

Val

Pro

Ser

Asp

Glu

Pro

105

Ser

Ser

Asp

Thr

Tyr

185

Gln

Asp

Ala

Thr

Thr

Asp

90

Asn

Ser

Arg

Tyr

Ser

170

Ser

Thr

Lys

Pro

Glu

Ser

75

Thr

Trp

Ala

Ser

Phe

155

Gly

Leu

Tyr

Thr

Pro
235

Tyr

60

Thr

Ala

Tyr

Ser

Thr

140

Pro

Val

Ser

Thr

Val

220

Val

45

Thr

Ser

Val

Phe

Thr

125

Ser

Glu

His

Ser

Cys

205

Glu

Ala

Glu

Thr

Tyr

Asp

110

Lys

Glu

Pro

Thr

Val

190

Asn

Arg

Gly

Asn

Val

Tyr

95

Val

Gly

Ser

Val

Phe

175

Val

Val

Lys

Pro

Phe

Tyr

80

Cys

Trp

Pro

Thr

Thr

160

Pro

Thr

Asp

Cys

Ser
240



Val

Thr

Glu

Lys

Ser

305

Lys

Ile

Pro

Leu

Asn

385

Ser

Arg

Leu

Phe

Pro

Val

Thr

290

Val

Cys

Ser

Pro

Val

370

Gly

Asp

Trp

His

Leu

Glu

Gln

275

Lys

Leu

Lys

Lys

Ser

355

Lys

Gln

Gly

Gln

Asn

Phe

Val

260

Phe

Pro

Thr

Val

Ala

340

Gln

Gly

Pro

Ser

Glu

420

His

Pro

245

Thr

Asn

Arg

Val

Ser

325

Lys

Glu

Phe

Glu

Phe

405

Gly

Tyr

Pro

Cys

Trp

Glu

Leu

310

Asn

Gly

Glu

Tyr

Asn

390

Phe

Asn

Thr

Lys

Val

Tyr

Glu

295

His

Lys

Gln

Met

Pro

375

Asn

Leu

Val

Gln

Pro

Val

Val

280

Gln

Gln

Gly

Pro

Thr

360

Ser

Tyr

Tyr

Phe

Lys

Lys

Val

265

Asp

Phe

Asp

Leu

Arg

345

Lys

Asp

Lys

Ser

Ser

425

Ser

Asp

250

Asp

Gly

Asn

Trp

Pro

330

Glu

Asn

Ile

Thr

Arg

410

Cys

Leu

Thr

Val

Val

Ser

Leu

315

Ser

Pro

Gln

Ala

Thr

395

Leu

Ser

Ser

Leu

Ser

Glu

Thr

300

Asn

Ser

Gln

Val

Val

380

Pro

Thr

Val

Leu

Met

Gln

Val

285

Tyr

Gly

Ile

Val

Ser

365

Glu

Pro

Val

Met

Ser

Ile

Glu

270

His

Arg

Lys

Glu

Tyr

350

Leu

Trp

Val

Asp

His

430

Leu

Ser

255

Asp

Asn

Val

Glu

Lys

335

Thr

Thr

Glu

Leu

Lys

415

Glu

Gly

Arg

Pro

Ala

Val

Tyr

320

Thr

Leu

Cys

Ser

Asp

400

Ser

Ala

Lys



<210>
<211>
<212>
<213>

<220>
<223>

<400>

435

11
214
PRT

Artificial Sequence

Light Chain Sequence

11

Asp Ile Gln

1

Asp

Leu

Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys

Arg

Asn

Gly

50

Gly

Asp

Phe

Ser

Ala

130

Val

Val

Trp

35

Ala

Ser

Phe

Gly

Val

115

Ser

Gln

Met

Thr

20

Tyr

Thr

Gly

Ala

Gln

100

Phe

Val

Trp

Thr

Ile

Gln

Asn

Thr

Thr

85

Gly

Ile

Val

Lys

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Phe

Cys

Val

Ser

Cys

Lys

Ala

55

Phe

Tyr

Lys

Pro

Leu

135

Asp

449

Pro

Gly

Pro

40

Asp

Thr

Cys

Val

Pro

120

Leu

Asn

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu

105

Ser

Asn

Ala

Ser

10

Ser

Lys

Val

Thr

Asn

90

Ile

Asp

Asn

Leu

Leu

Glu

Ala

Pro

Ile

75

Val

Lys

Glu

Phe

Gln

Ser

Asn

Pro

Ser

60

Ser

Leu

Arg

Gln

Tyr

140

Ser

445

Ala

Ile

Lys

45

Arg

Ser

Asn

Thr

Leu

125

Pro

Gly

Ser

Tyr

30

Leu

Phe

Leu

Thr

Val

110

Lys

Arg

Asn

Val

15

Gly

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Gly

Ala

Ile

Gly

Pro

80

Leu

Ala

Gly

Ala

Gln



145

Glu Ser

Ser Thr

Val Thr Glu
165

Leu Thr Leu
180

150

155

Gln Asp Ser Lys Asp Ser

170

Ser Lys Ala Asp Tyr Glu

185

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser

Phe Asn
210

<210>
<211>
<212>
<213>

<220>
<223>

<400>
Gln Vval
1

Ser Val

Trp Ile

Gly Glu

50

Lys Asp

Met Glu

195

Arg Gly Glu

12
122
PRT

Cys

Artificial Sequence

Heavy Chain Variable

12

Gln Leu Val

Lys Val Ser
20

Gln Trp Val

35

Ile Leu Pro

Arg Val Thr

Leu Ser Ser

Gln

Cys

Arg

Gly

Met

70

Leu

Ser

Lys

Gln

Ser

55

Thr

Arg

200

Region Sequence

Gly

Ala

Ala

40

Gly

Arg

Ser

Ala

Ser

25

Pro

His

Asp

Glu

Glu

10

Gly

Gly

Thr

Thr

Asp

Val

His

Gln

Glu

Ser

75

Thr

160

Thr Tyr Ser Leu Ser

Lys

Pro

Lys

Ile

Gly

Tyr

60

Thr

Ala

His

Val
205

Lys

Phe

Leu

45

Thr

Ser

Val

175

Lys Val Tyr

190

Thr Lys Ser

Pro

Ser

30

Glu

Glu

Thr

Tyr

Gly

15

Asn

Trp

Asn

Val

Tyr

Ala

Tyr

Met

Phe

Tyr

80

Cys



85

90

95

Ala Arg Tyr Phe Phe Gly Ser Ser Pro Asn Trp Tyr Phe Asp Val Trp

100

105

Gly Gln Gly Thr Leu Val Thr Val Ser Ser

<210>
<211>
<212>
<213>

<220>
<223>

<400>

115

13
326
PRT

Artificial Sequence

Heavy Chain Constant

13

Ala Ser Thr

1

Ser

Phe

Gly

Leu

65

Tyr

Thr

Pro

Thr

Pro

Val

50

Ser

Thr

Val

Val

Ser

Glu

35

His

Ser

Glu

Ala

Lys

Glu

20

Pro

Thr

Val

Asn

Arg

100

Gly

Gly

Ser

Val

Phe

Val

Val

85

Lys

Pro

Pro

Thr

Thr

Pro

Thr

70

Asp

Cys

Ser

Ser

Ala

Val

Ala

55

Val

His

Cys

Val

120

Region Sequence

Val

Ala

Ser

40

Val

Pro

Lys

Val

Phe

Phe

Leu

25

Trp

Leu

Ser

Pro

Glu

105

Leu

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Cys

Phe

Leu

Cys

Ser

Ser

Asn

75

Asn

Pro

Pro

Ala

Leu

Gly

Ser

60

Phe

Thr

Pro

Pro

Pro

Val

Ala

45

Gly

Gly

Lys

Cys

Lys

110

Cys

Lys

30

Leu

Leu

Thr

Val

Pro

110

Pro

Ser

15

Asp

Thr

Tyr

Gln

Asp

95

Ala

Lys

Arg

Tyr

Ser

Ser

Thr

80

Pro

Asp



Thr

Val

145

Val

Ser

Leu

Ser

Pro

225

Gln

Ala

Thr

Leu

Ser
305

Leu

130

Ser

Glu

Thr

Asn

Ser

210

Gln

Val

Val

Pro

Thr

290

Val

115

Met

Gln

Val

Tyr

Gly

195

Ile

Val

Ser

Glu

Pro

275

Val

Leu

Ile

Glu

His

Arg

180

Lys

Glu

Tyr

Leu

Trp

260

Val

Asp

His

Ser

Asp

Asn

165

Val

Glu

Lys

Thr

Thr

245

Glu

Leu

Lys

Glu

Arg

Pro

150

Ala

Val

Tyr

Thr

Leu

230

Cys

Ser

Asp

Ser

Ala
310

Thr

135

Glu

Lys

Ser

Lys

Ile

215

Pro

Leu

Asn

Ser

Arg

295

Leu

120

Pro

Val

Thr

Val

Cys

200

Ser

Pro

Val

Gly

Asp

280

Trp

His

Glu

Gln

Lys

Leu

185

Lys

Lys

Ser

Lys

Gln

265

Gly

Gln

Ser

Val

Phe

Pro

170

Thr

Val

Ala

Gln

Gly

250

Pro

Ser

Glu

His

Thr

Asn

155

Arg

Val

Ser

Lys

Glu

235

Phe

Glu

Phe

Gly

Tyr
315

Cys

140

Trp

Glu

Leu

Asn

Gly

220

Glu

Tyr

Asn

Phe

Asn

300

Thr

125

Val

Tyr

Glu

His

Lys

205

Gln

Met

Pro

Asn

Leu

285

Val

Gln

Val

Val

Gln

Gln

190

Gly

Pro

Thr

Ser

Tyr

270

Tyr

Phe

Lys

Val

Asp

Phe

175

Asp

Leu

Arg

Lys

Asp

255

Lys

Ser

Ser

Ser

Asp

Gly

160

Asn

Trp

Pro

Glu

Asn

240

Ile

Thr

Arg

Cys

Leu
320



Ser Leu Ser Leu Gly Lys

<210>
<211>
<212>
<213>

<220>
<223>

<400>

14
448
PRT

325

Artificial Sequence

Heavy Chain Sequence

14

Gln Val Gln Leu

1

Ser

Trp

Gly

Lys

65

Met

Ala

Gly

Ser

Val

Ile

Glu

50

Asp

Glu

Arg

Gln

Val
130

Lys Val
20

Gln Trp
35

Ile Leu

Arg Val

Leu Ser

Tyr Phe
100

Gly Thr
115

Phe Pro

Val

Ser

Val

Pro

Thr

Ser

85

Phe

Leu

Leu

Gln

Cys

Arg

Gly

Met

70

Leu

Gly

Val

Ala

Ser

Lys

Gln

Ser

55

Thr

Arg

Ser

Thr

Pro
135

Gly

Ala

Ala

40

Gly

Arg

Ser

Ser

Val

120

Cys

Ala

Ser

25

Pro

His

Asp

Glu

Pro

105

Ser

Ser

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Asn

Ser

Arg

Val

His

Gln

Glu

Ser

75

Thr

Trp

Ala

Ser

Lys

Ile

Gly

Tyr

60

Thr

Ala

Tyr

Ser

Thr
140

Lys

Phe

Leu

45

Thr

Ser

Val

Phe

Thr

125

Ser

Pro

Ser

30

Glu

Glu

Thr

Tyr

Asp

110

Lys

Glu

Gly

15

Asn

Trp

Asn

Val

Tyr

95

Val

Gly

Ser

Ala

Tyr

Met

Phe

Tyr

80

Cys

Trp

Pro

Thr



Ala

145

Val

Ala

Val

His

Cys

225

Val

Thr

Glu

Lys

Ser

305

Lys

Ile

Ala

Ser

Val

Pro

Lys

210

Val

Phe

Pro

Val

Thr

290

Val

Cys

Ser

Leu

Trp

Leu

Ser

195

Pro

Glu

Leu

Glu

Gln

275

Lys

Leu

Lys

Lys

Gly

Asn

Gln

180

Ser

Ser

Cys

Phe

Val

260

Phe

Pro

Thr

Val

Ala

Cys

Ser

165

Ser

Asn

Asn

Pro

Pro

245

Thr

Asn

Arg

Val

Ser

325

Lys

Leu

150

Gly

Ser

Phe

Thr

Pro

230

Pro

Cys

Trp

Glu

Leu

310

Asn

Gly

Val

Ala

Gly

Gly

Lys

215

Cys

Lys

Val

Tyr

Glu

295

His

Lys

Gln

Lys

Leu

Leu

Thr

200

Val

Pro

Pro

Val

Val

280

Gln

Gln

Gly

Pro

Asp

Thr

Tyr

185

Gln

Asp

Ala

Lys

Val

265

Asp

Phe

Asp

Leu

Arg

Tyr

Ser

170

Ser

Thr

Lys

Pro

Asp

250

Asp

Gly

Asn

Trp

Pro

330

Glu

Phe

155

Gly

Leu

Tyr

Thr

Pro

235

Thr

Val

Val

Ser

Leu

315

Ser

Pro

Pro

Val

Ser

Thr

Val

220

Val

Leu

Ser

Glu

Thr

300

Asn

Ser

Gln

Glu

His

Ser

Cys

205

Glu

Ala

Met

Gln

Val

285

Tyr

Gly

Ile

Val

Pro

Thr

Val

190

Asn

Arg

Gly

Ile

Glu

270

His

Arg

Lys

Glu

Tyr

Val

Phe

175

Val

Val

Lys

Pro

Ser

255

Asp

Asn

Val

Glu

Lys

335

Thr

Thr

160

Pro

Thr

Asp

Cys

Ser

240

Arg

Pro

Ala

Val

Tyr

320

Thr

Leu



Pro

Leu

Asn

385

Ser

Arg

Leu

Pro

Val

370

Gly

Asp

Trp

His

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Ser
355

Lys

Gln

Gly

Gln

Ser

435

15
326
PRT

340

Gln

Gly

Pro

Ser

Glu

420

His

Glu

Phe

Glu

Phe

405

Gly

Tyr

Glu

Tyr

Asn

390

Phe

Asn

Thr

Met

Pro

375

Asn

Leu

Val

Gln

Artificial Sequence

Heavy Chain Constant

15

Ala Ser Thr Lys Gly Pro Ser

1

5

Ser Thr Ser Glu Ser Thr Ala

20

Phe Pro Glu Pro Val Thr Val

35

Gly Val His Thr Phe Pro Ala

Thr

360

Ser

Tyr

Tyr

Phe

Lys
440

345

Lys

Asp

Lys

Ser

Ser

425

Ser

Asn

Ile

Thr

Arg

410

Cys

Leu

Gln

Ala

Thr

395

Leu

Ser

Ser

Region Sequence

Val Phe Pro Leu

10

Ala Leu Gly Cys

25

Ser Trp Asn Ser

40

Val Leu Gln Ser

Val

Val

380

Pro

Thr

Val

Leu

Ala

Leu

Gly

Ser

Ser

365

Glu

Pro

Val

Leu

Ser
445

Pro

Val

Ala

45

Gly

350

Leu

Trp

Val

Asp

His

430

Leu

Cys

Lys

30

Leu

Leu

Thr

Glu

Leu

Lys

415

Glu

Gly

Ser

15

Asp

Thr

Tyr

Cys

Ser

Asp

400

Ser

Ala

Lys

Arg

Tyr

Ser

Ser



Leu

65

Tyr

Thr

Pro

Thr

Val

145

Met

Ser

Leu

Ala

Pro

225

Gln

50

Ser

Thr

Val

Val

Leu

130

Ser

Glu

Thr

Asn

Pro

210

Gln

Val

Ser

Cys

Glu

Ala

115

Tyr

His

Val

Phe

Gly

195

Ile

Val

Ser

Val

Asn

Arg

100

Gly

Ile

Glu

His

Arg

180

Glu

Tyr

Leu

Val

Val

85

Lys

Pro

Thr

Asp

Asn

165

Val

Glu

Lys

Thr

Thr
245

Thr

70

Asp

Cys

Ser

Arg

Pro

150

Ala

Val

Tyr

Thr

Leu

230

Cys

55

Val

His

Cys

Val

Glu

135

Glu

Lys

Ser

Lys

Ile

215

Pro

Leu

Thr

Lys

Val

Phe

120

Pro

Val

Thr

Val

Cys

200

Ser

Pro

Val

Ser

Pro

Glu

105

Leu

Glu

Gln

Lys

Leu

185

Lys

Lys

Ser

Lys

Ser

Ser

90

Phe

Val

Phe

Pro

170

Thr

Val

Thr

Arg

Gly
250

Asn

75

Asn

Pro

Pro

Thr

Asn

155

Arg

Val

Ser

Lys

Glu

235

Phe

60

Phe

Thr

Pro

Pro

Cys

140

Trp

Glu

Val

Asn

Gly

220

Glu

Tyr

Gly

Lys

Cys

Lys

125

Val

Tyr

Glu

His

Lys

205

Gln

Met

Pro

Thr

Val

Pro

110

Pro

Val

Val

Gln

Gln

190

Gly

Pro

Thr

Ser

Gln

Asp

95

Ala

Lys

Val

Asp

Phe

175

Asp

Leu

Arg

Lys

Asp
255

Thr

80

Lys

Pro

Asp

Asp

Gly

160

Asn

Trp

Pro

Glu

Asn

240

Ile



Ala

Thr

Leu

Ser

305

Ser

Val

Pro

Thr

290

Val

Leu

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Glu

Pro

275

Val

Met

Ser

16
448
PRT

Trp

260

Met

Asp

His

Pro

Glu

Leu

Lys

Glu

Gly
325

Ser Asn

Asp Ser

Ser Arg
295

Ala Leu
310

Lys

Artificial Sequence

Heavy Chain Sequence

16

Gln Val Gln

1

Ser Val Lys

Trp Ile Gln

35

Gly Glu Ile

50

Lys Asp Arg

65

Leu

Val
20

Val
5

Ser

Trp Val

Leu

Val

Pro

Thr

Gln Ser

Arg Gln

Gly Ser
55

Met Thr
70

Gly

Asp

280

Trp

His

Gly

Ala

Ala

40

Gly

Arg

Gln

265

Gly

Gln

Asn

Ala

Ser

25

Pro

Ser

Asp

Pro

Ser

Gln

His

Glu

10

Gly

Thr

Thr

Glu

Phe

Gly

Tyr
315

Val

Tyr

Gln

Glu

Ser
75

Asn

Phe

Asn

300

Thr

Lys

Ile

Gly

Tyr

60

Thr

Asn

Leu

285

Val

Gln

Lys

Phe

Leu

45

Thr

Ser

Tyr

270

Tyr

Phe

Lys

Pro

Ser

30

Glu

Glu

Thr

Lys

Ser

Ser

Ser

Gly

15

Asn

Trp

Asn

Val

Thr

Lys

Cys

Leu
320

Ala

Tyr

Met

Phe

Tyr
80



Met

Ala

Gly

Ser

Ala

145

Val

Ala

Val

His

Cys

225

Val

Glu

Glu

Glu

Arg

Gln

Val

130

Ala

Ser

Val

Thr

Lys

210

Val

Phe

Pro

Val

Leu

Gly

115

Phe

Leu

Trp

Leu

Ser

195

Pro

Glu

Leu

Glu

Gln

Ser

Phe

100

Thr

Pro

Gly

Asn

Gln

180

Ser

Ser

Cys

Phe

Val

260

Phe

Ser

85

Phe

Leu

Leu

Ser

165

Ser

Asn

Asn

Pro

Pro

245

Thr

Asn

Leu

Gly

Val

Ala

Leu

150

Gly

Ser

Phe

Thr

Pro

230

Pro

Cys

Trp

Arg

Ser

Thr

Pro

135

Val

Ala

Gly

Gly

Lys

215

Cys

Lys

Val

Tyr

Ser

Ser

Val

120

Cys

Lys

Leu

Leu

Thr

200

Val

Pro

Pro

Val

Val

Glu

Pro

105

Ser

Ser

Asp

Thr

Tyr

185

Gln

Asp

Ala

Val
265

Asp

Asp

90

Asn

Ser

Arg

Tyr

Ser

170

Ser

Thr

Lys

Pro

Asp

250

Asp

Gly

Thr

Trp

Ala

Ser

Phe

155

Gly

Leu

Tyr

Thr

Pro

235

Thr

Val

Met

Ala

Tyr

Ser

Thr

140

Pro

Val

Ser

Thr

Val

220

Val

Leu

Ser

Glu

Val

Phe

Thr

125

Ser

Glu

His

Ser

Cys

205

Glu

Ala

Tyr

His

Val

Tyr

Asp

110

Lys

Glu

Pro

Thr

Val

190

Asn

Arg

Gly

Ile

Glu

270

His

Tyr

95

Val

Gly

Ser

Val

Phe

175

Val

Val

Lys

Pro

Thr

255

Asp

Asn

Cys

Trp

Pro

Thr

Thr

160

Pro

Thr

Asp

Cys

Ser

240

Arg

Pro

Ala



Lys

Ser

305

Lys

Ile

Pro

Leu

Asn

385

Ser

Arg

Leu

Thr

290

Val

Cys

Ser

Pro

Val

370

Gly

Asp

Trp

His

<210>
<211>
<212>
<213>

<220>
<223>

275

Lys Pro

Leu Thr

Lys Val

Lys Thr
340

Ser Arg
355

Lys Gly

Gln Pro

Gly Ser

Gln Gln
420

Asn His
435

17
11
PRT

Arg

Val

Ser

325

Lys

Glu

Phe

Glu

Phe

405

Gly

Tyr

Glu

Val

310

Asn

Gly

Glu

Tyr

Asn

390

Phe

Asn

Thr

Glu

295

His

Lys

Gln

Met

Pro

375

Asn

Leu

Val

Gln

Artificial Sequence

280

Gln

Gln

Gly

Pro

Thr

360

Ser

Tyr

Tyr

Phe

Lys
440

Heavy Chain CDR Sequence

Phe

Asp

Leu

Arg

345

Lys

Asp

Lys

Ser

Ser

425

Ser

Asn

Trp

Pro

330

Glu

Asn

Ile

Thr

Lys

410

Cys

Leu

Ser

Leu

315

Ala

Pro

Gln

Ala

Thr

395

Leu

Ser

Ser

Thr

300

Asn

Pro

Gln

Val

Val

380

Pro

Thr

Val

Leu

285

Phe

Gly

Ile

Val

Ser

365

Glu

Pro

Val

Met

Ser
445

Arg

Lys

Glu

Tyr

350

Leu

Trp

Met

Asp

His

430

Pro

Val

Glu

Lys

335

Thr

Thr

Glu

Leu

Lys

415

Glu

Gly

Val

Tyr

320

Thr

Leu

Cys

Ser

Asp

400

Ser

Ala

Lys



<400> 17

Gly Ala Ser Glu Asn Ile Tyr His Ala Leu Asn
1 5 10

<210> 18

211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Heavy Chain CDR Sequence

<400> 18

Glu Ile Leu Pro Gly Ser Gly His Thr Glu Tyr Thr Glu Asn Phe Lys
1 5 10 15

Asp

<210> 19

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Heavy Chain CDR Sequence

<400> 19

Gly His Ile Phe Ser Asn Tyr Trp Ile Gln
1 5 10

<210> 20

<211> 448

<212> PRT

<213> Artificial Sequence

<220>
<223> Heavy Chain Sequence

<400> 20

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala



Ser

Trp

Gly

Lys

65

Met

Ala

Gly

Ser

Ala

145

Val

Ala

Val

Val

Ile

Glu

50

Asp

Glu

Arg

Gln

Val

130

Ala

Ser

Val

Pro

Lys

Gln

35

Ile

Arg

Leu

Tyr

Gly

115

Phe

Leu

Trp

Leu

Ser
195

Val
20

Trp

Leu

Val

Ser

Phe

100

Thr

Pro

Gly

Asn

Gln

180

Ser

Ser

Val

Pro

Thr

Ser

85

Phe

Leu

Leu

Cys

Ser

165

Ser

Asn

Cys

Arg

Gly

Met

70

Leu

Gly

Val

Ala

Leu

150

Gly

Ser

Phe

Lys

Gln

Ser

55

Thr

Arg

Ser

Thr

Pro

135

Val

Ala

Gly

Gly

Ala

Ala

40

Gly

Arg

Ser

Ser

Val

120

Cys

Lys

Leu

Leu

Thr
200

Ser

25

Pro

His

Asp

Glu

Pro

105

Ser

Ser

Asp

Thr

Tyr

185

Gln

10

Gly

Gly

Thr

Thr

Asp

90

Asn

Ser

Arg

Tyr

Ser

170

Ser

Thr

His

Gln

Glu

Ser

75

Thr

Trp

Ala

Ser

Phe

155

Gly

Leu

Tyr

Ile

Gly

Tyr

60

Thr

Ala

Tyr

Ser

Thr

140

Pro

Val

Ser

Thr

Phe

Leu

45

Thr

Ser

Val

Phe

Thr

125

Ser

Glu

His

Ser

Cys
205

Ser

30

Glu

Glu

Thr

Tyr

Asp

110

Lys

Glu

Pro

Thr

Val

190

Asn

15

Asn

Trp

Asn

Val

Tyr

95

Val

Gly

Ser

Val

Phe

175

Val

Val

Tyr

Met

Phe

Tyr

80

Cys

Trp

Pro

Thr

Thr

160

Pro

Thr

Asp



His

Cys

225

Val

Thr

Glu

Lys

Ser

305

Lys

Ile

Pro

Leu

Asn

385

Ser

Lys

210

Val

Phe

Pro

Val

Thr

290

Val

Cys

Ser

Pro

Val

370

Gly

Asp

Pro

Glu

Leu

Glu

Gln

275

Lys

Leu

Lys

Lys

Ser

355

Lys

Gln

Gly

Ser

Cys

Phe

Val

260

Phe

Pro

Thr

Val

Ala

340

Gln

Gly

Pro

Ser

Asn

Pro

Pro

245

Thr

Asn

Arg

Val

Ser

325

Lys

Glu

Phe

Glu

Phe

Thr

Pro

230

Pro

Cys

Trp

Glu

Leu

310

Asn

Gly

Glu

Tyr

Asn

390

Phe

Lys

215

Lys

Val

Tyr

Glu

295

His

Lys

Gln

Met

Pro

375

Asn

Leu

Val

Pro

Pro

Val

Val

280

Gln

Gln

Gly

Pro

Thr

360

Ser

Tyr

Tyr

Asp

Ala

Lys

Val

265

Asp

Phe

Asp

Leu

Arg

345

Lys

Asp

Lys

Ser

Lys

Pro

Asp

250

Asp

Gly

Asn

Trp

Pro

330

Glu

Asn

Ile

Thr

Arg

Thr

Pro

235

Thr

Val

Val

Ser

Leu

315

Ser

Pro

Gln

Ala

Thr

395

Leu

Val

220

Val

Leu

Ser

Glu

Thr

300

Asn

Ser

Gln

Val

Val

380

Pro

Thr

Glu

Ala

Met

Gln

Val

285

Tyr

Gly

Ile

Val

Ser

365

Glu

Pro

Val

Arg

Gly

Ile

Glu

270

His

Arg

Lys

Glu

Tyr

350

Leu

Trp

Val

Asp

Lys

Pro

Ser

255

Asp

Asn

Val

Glu

Lys

335

Thr

Thr

Glu

Leu

Lys

Cys

Ser

240

Arg

Pro

Ala

Val

Tyr

320

Thr

Leu

Cys

Ser

Asp

400

Ser



405

415

Arg Trp Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala

420

430

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu Gly Lys

<210>
<211>
<212>
<213>

<220>
<223>

<400>

435 440

21

5

PRT

Artificial Sequence

Heavy Chain CDR Sequence

21

Ser Tyr Ala Ile Ser

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

22
17
PRT
Artificial Sequence

Heavy Chain CDR Sequence

22

445

Gly Ile Gly Pro Phe Phe Gly Thr Ala Asn Tyr Ala Gln Lys Phe Gln

1

Gly

<210>
<211>
<212>
<213>

<220>
<223>

5

23

7

PRT

Artificial Sequence

Heavy Chain CDR Sequence

15



<400> 23

Asp Thr Pro Tyr Phe Asp Tyr
1 5

<210> 24

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Light Chain CDR Sequence

<400> 24

Ser Gly Asp Ser Ile Pro Asn Tyr Tyr Val Tyr
1 5 10

<210> 25

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Light Chain CDR Sequence

<400> 25
Asp Asp Ser Asn Arg Pro Ser
1 5

<210> 26

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Light Chain CDR Sequence

<400> 26
Gln Ser Phe Asp Ser Ser Leu Asn Ala Glu Val
1 5 10

<210> 27



<211>
<212>
<213>

<220>
<223>

<400>

116
PRT

Artificial Sequence

Heavy Chain Variable

27

Gln Val Gln Leu

1

Ser

Ala

Gly

Gln

65

Met

Ala

Thr

Val

Ile

Gly

50

Gly

Glu

Arg

Val

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Lys Val
20

Ser Val
35

Ile Gly

Arg Val

Leu Ser

Asp Thr
100

Ser Ser
115

28
108
PRT

Val

Ser

Trp

Pro

Thr

Ser

85

Pro

Gln

Cys

Arg

Phe

Ile

70

Leu

Tyr

Ser

Lys

Gln

Phe

55

Thr

Arg

Phe

Artificial Sequence

Region Sequence

Gly

Ala

Ala

40

Gly

Ala

Ser

Asp

Ala

Ser

25

Pro

Thr

Asp

Glu

Tyr
105

Glu

10

Gly

Gly

Ala

Glu

Asp

90

Trp

Val

Gly

Gln

Asn

Ser

75

Thr

Gly

Light Chain Variable Region Sequence

28

Lys

Thr

Gly

Tyr

60

Thr

Ala

Gln

Lys

Phe

Leu

45

Ala

Ser

Val

Gly

Pro

Ser

30

Glu

Gln

Thr

Tyr

Thr
110

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Leu

Ser

Tyr

Met

Phe

Tyr

80

Val



Asp Ile

Thr Ala

Tyr Trp

Asp Asp
50

Asn Ser
65

Asp Glu

Glu val

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Asn Tyr
1

<210>
<211>
<212>
<213>

<220>
<223>

Glu Leu Thr Gln Pro Pro

Arg Ile Ser Cys Ser Gly
20

Tyr Gln Gln Lys Pro Gly
35 40

Ser Asn Arg Pro Ser Gly
55

Gly Asn Thr Ala Thr Leu
70

Ala Asp Tyr Tyr Cys Gln
85

Phe Gly Gly Gly Thr Lys
100

29

4

PRT

Artificial Sequence

Heavy Chain CDR Sequence

29

Ile Ser

30
17
PRT
Artificial Sequence

Heavy Chain CDR Sequence

Ser

Asp

25

Gln

Ile

Thr

Ser

Leu
105

Val
10

Ser

Ala

Pro

Ile

Phe

90

Thr

Ser

Ile

Pro

Glu

Ser

75

Asp

Val

Val

Pro

Val

Arg

60

Gly

Ser

Leu

Ala

Asn

Leu

45

Phe

Thr

Ser

Pro

Tyr

30

Val

Ser

Gln

Leu

Gly

15

Tyr

Ile

Gly

Ala

Asn
95

Gln

Val

Tyr

Ser

Glu

80

Ala



<400> 30

Ile Ile Asp Pro Asp Asp Ser Tyr Thr Glu Tyr Ser Pro Ser Phe Gln
1 5 10 15

Gly

<210> 31

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Heavy Chain CDR Sequence

<400> 31

Tyr Glu Tyr Gly Gly Phe Asp Ile
1 5

<210> 32

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Light Chain CDR Sequence

<400> 32
Ser Gly Asp Asn Ile Gly Asn Ser Tyr Val His
1 5 10

<210> 33

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Light Chain CDR Sequence

<400> 33

Lys Asp Asn Asp Arg Pro Ser



<210> 34
<211> 9
<212> PRT

<213>

<220>

<223>

<400> 34

Artificial Sequence

Light Chain CDR Sequence

Gly Thr Tyr Asp Ile Glu Ser Tyr Val

1

<210> 35

<211> 116

<212> PRT

<213>

<220>

<223>

<400> 35

Glu Vval Gln

1

Ser Leu Lys

Ile Ser Trp
35

Ile Ile Asp

50

Gly Gln Val

65

Gln Trp Ser

Leu

Ile

20

Val

Pro

Thr

Ser

5

Val

Ser

Arg

Asp

Ile

Leu
85

Gln

Cys

Gln

Asp

Ser

70

Lys

Artificial Sequence

Heavy Chain Variable

Ser

Lys

Met

Ser

55

Ala

Ala

Region Sequence

Gly

Gly

Pro

40

Tyr

Asp

Ser

Ala

Ser

25

Gly

Thr

Lys

Asp

Glu

10

Gly

Lys

Glu

Ser

Thr
90

Val

Tyr

Gly

Tyr

Ile

75

Ala

Lys

Ser

Leu

Ser

60

Ser

Met

Lys

Phe

Glu

45

Pro

Thr

Pro

Thr

30

Trp

Ser

Ala

Tyr

Gly

15

Asn

Met

Phe

Tyr

Cys
95

Glu

Tyr

Gly

Gln

Leu

80

Ala



Arg Tyr Glu Tyr Gly Gly Phe Asp Ile Trp Gly Gln Gly Thr Leu Val

100

Thr Val Ser Ser

Artificial Sequence

Light Chain Variable

115
<210> 36
<211> 106
<212> PRT
<213>
<220>
<223>
<400> 36
Ser Tyr Glu
1
Thr Ala Arg
His Trp Tyr
35
Lys Asp Asn
50
Asn Ser Gly
65
Asp Glu Ala
Phe Gly Gly
<210> 37
<211> 6
<212> PRT

Leu

Ile

20

Gln

Asp

Asn

Asp

Gly
100

Thr

Ser

Gln

Arg

Thr

Tyr

85

Thr

Gln

Cys

Lys

Pro

Ala

70

Tyr

Lys

Pro

Ser

Pro

Ser

55

Thr

Cys

Leu

105

Region Sequence

Pro

Gly

Gly

40

Gly

Leu

Gly

Thr

Ser

Asp

25

Gln

Ile

Thr

Thr

Val
105

Val
10

Asn

Ala

Pro

Ile

Tyr

90

Leu

Ser

Ile

Pro

Glu

Ser

75

Asp

Val

Gly

Val

Arg

60

Gly

Ile

Ala

Asn

Leu

45

Phe

Thr

Glu

110

Pro

Ser

30

Val

Ser

Gln

Ser

Gly

15

Tyr

Ile

Gly

Ala

Tyr
95

Gln

Val

Tyr

Ser

Glu

80

Val



<213> Artificial Sequence

<220>
<223> Heavy Chain CDR Sequence

<400> 37

Ser Ser Tyr Tyr Val Ala
1 5

<210> 38
211> 17
<212> PRT
<213> Artificial Sequence

<220>
<223> Heavy Chain CDR Sequence

<400> 38

Ala Ile Tyr Thr Gly Ser Gly Ala Thr Tyr Lys Ala Ser Trp Ala Lys
1 5 10 15

Gly

<210> 39

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> Heavy Chain CDR Sequence

<400> 39

Asp Gly Gly Tyr Asp Tyr Pro Thr His Ala Met His Tyr
1 5 10

<210> 40

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Light Chain CDR Sequence



<400>

40

Gln Ala Ser Gln Asn Ile Gly Ser Ser Leu Ala

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5 10

41

7

PRT

Artificial Sequence

Light Chain CDR Sequence

41

Gly Ala Ser Lys Thr His Ser

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

42
12
PRT
Artificial Sequence

Light Chain CDR Sequence

42

Gln Ser Thr Lys Val Gly Ser Ser Tyr Gly Asn His

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5 10

43
123
PRT
Artificial Sequence

Heavy Chain Variable Region Sequence

43

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1

5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Ser His Ser Ser



Tyr

Val

Ala

65

Val

Cys

Trp

Tyr

Gly

50

Lys

Leu

Ala

Gly

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Val
35

Ala

Gly

Thr

Ser

Gln

115

44
110
PRT

20

Ala

Ile

Arg

Met

Asp

100

Gly

Trp

Tyr

Phe

Thr

85

Gly

Thr

Val

Thr

Thr

70

Asn

Gly

Leu

Arg

Gly

55

Ile

Met

Tyr

Val

Artificial Sequence

Light Chain Variable

44

Asp Val Val Met Thr

1

5

Asp Arg Val Thr Ile

20

Leu Ala Trp Tyr Gln

35

Tyr Gly Ala Ser Lys

Gln

Thr

Gln

Thr

Ser

Cys

Lys

His

Gln

40

Ser

Ser

Asp

Asp

Thr
120

25

Ala

Gly

Lys

Pro

Tyr

105

Val

Pro

Ala

Asp

Val

90

Pro

Ser

Gly

Thr

Thr

75

Asp

Thr

Ser

Region Sequence

Pro Ser Ser Leu

10

Gln Ala Ser Gln

25

Pro Gly Gln Ala

40

Ser Gly Val Pro

Lys Gly
45

Tyr Lys

60

Ser Lys

Thr Ala

His Ala

Ser Ala

Asn Ile

Pro Arg

45

Ser Arg

30

Leu

Ala

Asn

Thr

Met
110

Ser

Gly
30

Leu

Phe

Glu Trp

Ser Trp

Gln Vval
80

Tyr Tyr
95

His Tyr

Val Gly

15

Ser Ser

Leu Ile

Ser Gly



50

55

Ser Gly Ser Gly Thr Asp Phe Thr

65

70

Glu Asp Val Ala Thr Tyr Tyr Cys

85

Tyr Gly Asn His Phe Gly Gly Gly

<210>
<211>
<212>
<213>

<220>
<223>

<400>

45
451
PRT

100

Artificial Sequence

Heavy Chain Sequence

45

Gln Val Gln

1

Ser

Tyr

Val

Ala

65

Val

Cys

Leu

Tyr

Gly

50

Lys

Leu

Ala

Arg

Met

35

Ala

Gly

Thr

Ser

Leu

Leu

20

Ala

Ile

Arg

Met

Asp

Val

Ser

Trp

Phe

Val

Thr

85

Ala

Glu

Val

Thr

Thr

70

Asn

Gly

Ser

Ala

Arg

Gly

55

Ile

Met

Tyr

Gly

Ala

Gln

40

Ser

Ser

Asp

Asp

Leu

Gln

Thr
105

Gly

Ser

25

Ala

Gly

Pro

Tyr

Thr

Ser
90

Gly

10

Pro

Ala

Asp

Val

90

Pro

Ile
75

Thr

Val

Leu

Phe

Gly

Glu

Thr

75

Asp

Thr

60

Ser Ser Leu

Gln

Pro
80

Lys Val Gly Ser Ser

Glu Ile Lys

Val

Thr

Lys

Tyr

60

Ser

Thr

His

Gln

Val

Gly

45

Lys

Lys

Ala

Ala

110

Pro

His

30

Leu

Ala

Asn

Thr

Met

95

Gly

15

Ser

Glu

Glu

Gln

Tyr

95

His

Arg

Ser

Trp

Trp

Val

80

Tyr

Tyr



Trp

Pro

Thr

145

Thr

Pro

Thr

Asn

Ser

225

Arg

Leu

Ser

Glu

Gly

Ser

130

Ala

Val

Ala

Val

His

210

Cys

Arg

Met

His

Val
290

Gln

115

Val

Ala

Ser

Val

Pro

195

Lys

Asp

Gly

Ile

Glu

275

His

100

Gly

Phe

Leu

Trp

Leu

180

Ser

Pro

Lys

Pro

Ser

260

Asp

Asn

Thr

Pro

Gly

Asn

165

Gln

Ser

Ser

Thr

Lys

245

Arg

Pro

Ala

Leu

Leu

Cys

150

Ser

Ser

Ser

Asn

His

230

Val

Thr

Glu

Lys

Val

Ala

135

Leu

Gly

Ser

Leu

Thr

215

Thr

Phe

Pro

Val

Thr
295

Thr

120

Pro

Val

Ala

Gly

Gly

200

Lys
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