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Anti-MuSK Antibodies for Use in Treating Neuromuscular Disorders

RELATED APPLICATIONS
This application claims priority to U.S. Provisional Patent Application Serial No. 63/364,685, filed May 13,
2022, and EP Application No. 22154118.8 , filed January 28, 2022, the entire disclosure of which is hereby

incorporated herein by reference.

REFERENCE TO SEQUENCE LISTING

This application contains a sequence listing which has been submitted electronically in ST.26 format and
is hereby incorporated by reference in its entirety (said ST.26 copy, created January 27, 2023, is named
“196198_SL.XML" and is 364,704 bytes in size).

FIELD OF THE INVENTION

The present invention relates to an anti-MuSK antibody or antigen binding fragment thereof for use in the
treatment of a neuromuscular disorder such as ALS (amyotrophic lateral sclerosis) in a human subject. In
an embodiment, this antibody or antigen binding fragment thereof is combined with an anticholinergic

compound.

BACKGROUND

ALS is an adult-onset non-cell autonomous neuromuscular/neurodegenerative disorder which causes the
progressive loss of upper and lower motor neurons (MN), leading to gradual paralysis and death in 2to 5
years. Neuromuscular junction (NMJ) denervation is a hallmark of ALS [1] and is present in several disease
models of ALS [2-6], even preceding the death of MN [1, 3].

The currently approved ALS treatment (Riluzole) benefits only 20% of ALS patients by extending their life
for approximately three months. The effect of Riluzole on muscle function is very limited. Moreover, ALS is
considered a genetically heterogenous disease likely representing several subgroups with differing
underlying pathology. There is currently no cure available, nor will patient-tailored therapies likely be able

to aid all ALS patients because of the different underlying disease mechanisms

Therefore, there is still a need for a new therapy for ALS and other diseases that mimic ALS (‘ALS-like

diseases’).

LEGEND TO THE DRAWINGS

Figure 1 Combo treatment ameliorates locomotor functions in SOD1G37R mice. ARGX-119 treatment was
started at P400 (disease pre-onset or asymptomatic) and darifenacin treatment was started at ~P425

(disease onset) and continued until sacrifice (~P520). A) Diagram depicting the Rotarod apparatus used to
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assess motor function, coordination and balance following an acceleration of the rotating wheel. B) Latency
to fall (sec) on the Rotarod of ARGX-119 antibody (big gray circle), Combo treatment of ARGX-
119+darifenacin treated mice (black triangle), darifenacin-treated mice (small gray circle) versus double
placebo-treated mice (gray square) between ~400 until 520 days of age. C) Grip strength meter used to
monitor the overall strength of mice forelimbs and hindlimbs. D) Evolution of grip strength measurements
during the course of the treatment, from ~P400 to P520 for the groups. E) Evolution of body weight
measurements during the course of the treatment, from ~P400 to P520 for the groups. * p < 0.05, ** p <
0.001, *** p < 0.0001. One-way ANOVA and multiple t-test.

Figure 2 Treatment improves the contractile properties of the EDL muscle. A) Picture of the set up of the
muscle force transducer and the nerve and muscle stimulating electrodes used to evoke muscle
contractions. Examples of raw data show a muscle contraction elicited by nerve or muscle stimulation, used
to calculate the contractile capacity ratio. B-C) Peak twitch force of the EDL muscle generated by nerve
stimulations (B) or muscle stimulation at different frequencies (5Hz-300Hz) (C) from ARGX-119 antibody
(gray circle) and Combo treatment of ARGX-119+darifenacin treated mice (black triangle) versus double
placebo-treated mice (gray square). D) Histogram showing the mean + SEM of the contractile capacity ratio
expressed in percentage for the EDL muscle, representing the proportion of the peak force generated by
nerve stimulation over muscle stimulation (stimulation frequencies between 5Hz-100Hz). E) Histogram
showing the mean + SEM of EDL muscle weight from ARGX-119 antibody, combo-treated and placebo-
treated mice. * p <0.05, ** p <0.01, *** p <0.001, **** p < 0.0001. Repeated one-way ANOVA and multiple
t-test.

Figure 3 Combo-treatment improves contractile properties of the Soleus muscle. A-B) Peak twitch force of
the Soleus (SOL) muscle generated by nerve stimulations (A) or muscle stimulation at different frequencies
(5Hz-300Hz) (B) ARGX-119 antibody (gray circle) and Combo treatment of ARGX-119+darifenacin treated
mice (black triangle) versus double placebo-treated mice (gray square). C) Histogram showing the mean £
SEM of the contractile capacity ratio expressed in percentage for the SOL muscle, representing the
proportion of the peak force generated by nerve stimulation over muscle stimulation (stimulation
frequencies between 5Hz-100Hz). D) Histogram showing the mean + SEM of EDL muscle weight from
ARGX-119 antibody, combo-treated and placebo-treated mice. * p <0.05, ** p <0.01, *** p <0.001, *** p <
0.0001. Repeated one-way ANOVA and multiple t-test.

Figure 4 Combo-treatment preserves muscle fatigue properties. A) Diagram illustrating the EDL fatigue
protocol, which consists of 18 trains of 10 stimulations elicited at 120Hz for 300 ms (1 train per second).
Nerve stimulations alone are used 9 out of 10 bouts and muscle stimulation is superimposed to the nerve
stimulation every 10 stimulations. The fatigue protocol is followed by a 30-minute recovery period. B-C)
Peak contractile force during the fatigue protocol and the recovery period expressed as the percentage of
the initial baseline force generated before the fatigue protocol, for nerve stimulation (B) and nerve+muscle
(C) of the EDL muscle. Note the higher resistance to fatigue in placebo-treated (gray square) compared to
double-treated ARGX-119+darifenacin animals (black triangle) and ARGX-119 antibody-treated (gray
circle). This illustrates a significant alteration of the normal fast-twitch muscle properties that is normally

highly fatigable. D-E) Peak contractile force during the fatigue protocol and the recovery period expressed
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as the percentage of the initial baseline force generated before the fatigue protocol, for nerve stimulation
(B) and nerve+muscle (C) ofthe SOL muscle. *, p < 0.05, ** p <0.01, *** p <0.001, **** p < 0.0001. Repeated
one-way ANOVA and multiple t-test.

DETAILED DESCRIPTION OF THE INVENTION

General Definitions

The following terms or definitions are provided solely to aid in the understanding of the invention. Unless
specifically defined herein, all terms used herein have the same meaning as they would to one skilled in
the art of the present invention. Practitioners are particularly directed to Sambrook et al., Molecular Cloning:
A Laboratory Manual, 2nd ed., Cold Spring Harbor Press, Plainsview, New York (1989); and Ausubel et al.,
Current Protocols in Molecular Biology (Supplement 47), John Wiley & Sons, New York (1999), for
definitions and terms of the art. The definitions provided herein should not be construed to have a scope

less than understood by a person of ordinary skill in the art.

Unless indicated otherwise, all methods, steps, techniques and manipulations that are not specifically
described in detail can be performed and have been performed in a manner known per se, as will be clear
to the skilled person. Reference is for example again made to the standard handbooks, to the general
background art referred to above and to the further references cited therein.

As used herein, the singular forms “a”, “an”, and “the™ include both singular and plural referents unless the
context clearly dictates otherwise.

The terms “comprising”, “comprises” and “comprised of’ as used herein are synonymous with ‘including’,
‘includes' or 'containing', ‘contains', and are inclusive or open-ended and do not exclude additional, non-
recited members, compounds, products, elements or method steps. The expression “essentially consists
of’ used in the context of a product or a composition (“a product essentially consisting of” or “a composition
essentially consisting of”) means that additional molecules may be present but that such molecule does not
change/alter the characteristic/activity/functionality of said product or composition. For example, a
composition may essentially consist of an antibody or an antibody fragment if the composition as such
would exhibit similar characteristic/activity/functionality as one of the antibody or as the one of the antibody

fragments.

The recitation of numerical ranges by endpoints includes all numbers and fractions subsumed within the

respective ranges, as well as the recited endpoints.

The term “about” as used herein when referring to a measurable value such as a parameter, an amount, a

temporal duration, and the like, is meant to encompass variations of +/-10% or less, preferably +/-5% or
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less, more preferably +/-1% or less, and still more preferably +/-0.1% or less of and from the specified
value, insofar such variations are appropriate to perform in the disclosed invention. It is to be understood

that the value to which the modifier “about” refers is itself also specifically, and preferably, disclosed.

The terms ‘disorder’ and ‘disease’ are used herein interchangeably.

As used herein, amino acid residues will be indicated either by their full name or according to the standard

three-letter or one-letter amino acid code.

As used herein, the terms “polypeptide” or “protein” are used interchangeably, and refer to a polymeric form
of amino acids of any length, which can include coded and non-coded amino acids, chemically or
biochemically modified or derivatized amino acids, and polypeptides having modified peptide backbones.
A “peptide” is also a polymer of amino acids with a length which is usually of up to 50 amino acids. A
polypeptide or peptide is represented by an amino acid sequence.

As used herein, the terms “nucleic acid molecule”, “polynucleoctide”, “polynucleic acid”, “nucleic acid” are
used interchangeably and refer to polymeric form of nucleotides of any length, either deoxyribonucleotides
or ribonucleotides, or analogs thereof. A nucleic acid molecule is represented by a nucleic acid sequence,
which is primarily characterized by its base sequence. Polynucleotides may have any three-dimensional
structure, and may perform any function, known or unknown. Non-limiting examples of polynucleotides
include a gene, a gene fragment, exons, introns, messenger RNA (mRNA), transfer RNA, ribosomal RNA,
ribozymes, cDNA, recombinant polynuclectides, branched polynucleotides, plasmids, vectors, isolated
DNA of any sequence, control regions, isolated RNA of any sequence, nucleic acid probes, and primers.

The nucleic acid molecule may be linear or circular.

As used herein, the term “homology” denotes at least secondary structural identity or similarity between
two macromolecules, particularly between two polypeptides or polynucleotides, from same or different
taxons, wherein said similarity is due to shared ancestry. Hence, the term 'homologues' denotes so-related
macromolecules having said secondary and optionally tertiary structural similarity. For comparing two or
more nucleotide sequences, the '(percentage of) sequence identity' between a first nucleotide sequence
and a second nucleotide sequence may be calculated using methods known by the person skilled in the
art, e.g. by dividing the number of nucleotides in the first nucleotide sequence that are identical to the
nucleotides at the corresponding positions in the second nucleotide sequence by the total number of
nucleotides in the first nucleotide sequence and multiplying by 100% or by using a known computer
algorithm for sequence alignment such as NCBI Blast. In determining the degree of sequence similarity
between two amino acid sequences, the skilled person may take into account so-called ‘conservative' amino
acid substitutions, which can generally be described as amino acid substitutions in which an amino acid
residue is replaced with another amino acid residue of similar chemical structure and which has little or

essentially no influence on the function, activity or other biclogical properties of the polypeptide. Possible
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conservative amino acid substitutions have been already exemplified herein. Amino acid sequences and
nucleic acid sequences are said to be 'exactly the same' if they have 100% sequence identity over their

entire length.

Throughout this application, each time one refers to a specific amino acid sequence SEQ ID NO (take SEQ
ID NO: Y as example), one may replace it by: a polypeptide comprising an amino acid sequence that has
at least 80% sequence identity or similarity with amino acid sequence SEQ ID NO: Y. Throughout this
application, the wording “a sequence is at least X% identical with another sequence” may be replaced by
“a sequence has at least X% sequence identity with another sequence”.

Each amino acid sequence described herein by virtue of its identity percentage (at least 80%) with a given
amino acid sequence respectively has in a further preferred embodiment an identity of at least 80%, 81%,
82%, 83%, 84%, 85%, 86%, 87%, 88%), 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or
more identity with the given amino acid sequence respectively. In a preferred embodiment, sequence
identity is determined by comparing the whole length of the sequences as identified herein. Each amino
acid sequence described herein by virtue of its similarity percentage (at least 80%) with a given amino acid
sequence respectively has in a further preferred embodiment a similarity of at least 80%, 81%, 82%, 83%,
84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or more
similarity with the given amino acid sequence respectively. In a preferred embodiment, sequence similarity
is determined by comparing the whole length of the sequences as identified herein. Unless otherwise
indicated herein, identity or similarity with a given SEQ ID NO means identity or similarity based on the full
length of said sequence (i.e. over its whole length or as a whole).

“Sequence identity” is herein defined as a relationship between two or more amino acid (polypeptide or
protein) sequences or two or more nucleic acid (polynucleotide) sequences, as determined by comparing
the sequences. The identity between two amino acid sequences is preferably defined by assessing their
identity within a whole SEQ ID NO as identified herein or part thereof. Part thereof may mean at least 50%
of the length of the SEQ ID NO, or at least 60%, or at least 70%, or at least 80%, or at least 90%.

In the art, “identity” also means the degree of sequence relatedness between amino acid sequences, as
the case may be, as determined by the match between strings of such sequences. “Similarity” between two
amino acid sequences is determined by comparing the amino acid sequence and its conserved amino acid
substitutes of one polypeptide to the sequence of a second polypeptide. “ldentity” and “similarity” can be
readily calculated by known methods, including but not limited to those described in Computational
Molecular Biology, Lesk, A. M., ed., Oxford University Press, New York, 1988; Biocomputing: Informatics
and Genome Projects, Smith, D. W., ed., Academic Press, New York, 1993; Computer Analysis of
Sequence Data, Part |, Griffin, A. M., and Griffin, H. G., eds., Humana Press, New Jersey, 1994; Sequence
Analysis in Molecular Biclogy, von Heine, G., Academic Press, 1987; and Sequence Analysis Primer,
Gribskov, M. and Devereux, J., eds., M Stockton Press, New York, 1991; and Carillo, H., and Lipman, D.,
SIAM J. Applied Math., 48:1073 (1988).

Preferred methods to determine identity are designed to give the largest match between the sequences

tested. Methods to determine identity and similarity are codified in publicly available computer programs.
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Preferred computer program methods to determine identity and similarity between two sequences include
e.g. the GCG program package (Devereux, J., et al., Nucleic Acids Research 12 (1): 387 (1984)), BestFit,
FASTA, BLASTN, and BLASTP (Altschul, S. F. et al., J. Mol. Biol. 215:403-410 (1990)), EMBOSS Needle
(Madeira, F., et al., Nucleic Acids Research 47(W1): W636-W641 (2019)). The BLAST program is publicly
available from NCBI and other sources (BLAST Manual, Altschul, S., et al., NCBI NLM NIH Bethesda, MD
20894; Altschul, S., et al., J. Mol. Biol. 215:403-410 (1990)). The EMBOSS program is publicly available
from EMBL-EBI. The well-known Smith Waterman algorithm may also be used to determine identity. The
EMBOSS Needle program is the preferred program used.

Preferred parameters for polypeptide sequence comparison include the following: Algorithm: Needleman
and Wunsch, J. Mol. Biol. 48 (3):443-453 (1970); Comparison matrix. BLOSUM62 from Henikoff and
Henikoff, Proc. Natl. Acad. Sci. USA. 89:10915-10919 (1992); Gap Open Penalty. 10; and Gap Extend
Penalty: 0.5. A program useful with these parameters is publicly available as the EMBOSS Needle program
from EMBL-EBI|. The aforementioned parameters are the default parameters for a Global Pairwise
Sequence alignment of proteins (along with no penalty for end gaps).

Preferred parameters for nucleic acid comparison include the following: Algorithm: Needleman and
Wunsch, J. Mol. Biol. 48:443-453 (1970); Comparison matrix: DNAfull; Gap Open Penalty: 10; Gap Extend
Penalty: 0.5. A program useful with these parameters is publicly available as the EMBOSS Needle program
from EMBL-EBI|. The aforementioned parameters are the default parameters for a Global Pairwise

Sequence alignment of nucleotide sequences (along with no penalty for end gaps).

As used herein, the terms “disorder” and “disease” are used interchangeably.

Also provided herein are embodiments wherein any embodiment described herein may be combined with

any one or more other embodiments, provided the combination is not mutually exclusive.

Anti-MuSK Antibody or antigen-binding fragment thereof

All antibodies or antigen-binding fragments thereof defined herein are encompassed as such in the present
invention. The antibodies or antigen-binding fragments thereof are also for use in the treatment of a

neuromuscular disorder in a human subject.

The present invention relates to anti-MuSK antibody-based molecules, including anti-MuSK antibodies,
epitope-binding domains thereof, antigen binding fragments thereof and antibody derivatives that are for
treating a neuromuscular disease or condition. In an embodiment, the wording “antibody-based molecule”
may be replaced by the word “antibody” or by the expression “antibody or a functional fragment thereof” or
by the expression “antibody or antigen binding fragment”.

The term “anti-MuSK antibody” may be replaced by the term “MuSK antibody”.

Any anti-MuSK antibody-based molecule including anti-MuSK antibodies, epitope-binding domains thereof,

antigen binding fragments thereof and antibody derivatives that is capable of binding muscle-specific

6



10

15

20

25

30

35

WO 2023/147489 PCT/US2023/061476

tyrosine protein kinase (MuSK) is encompassed within the present invention. In an embodiment, such anti-
MuSK antibody is also able to activate the signaling and/or phosphorylation of MuSK. The invention
provides the insight that such antibody-based molecules are useful for the treatment of conditions where a
subject is in need of increased MuSK signaling or MuSK phosphorylation, such as neuromuscular disease
or conditions. Therefore in a first aspect, there is provided an anti-MuSK antibody or antigen-binding

fragment thereof for use in the treatment of a neuromuscular disorder in a human subject.

MuSK is a receptor tyrosine kinase that is expressed in skeletal muscle and has a crucial, master role in
forming and maintaining neuromuscular synapses (Burden et al., “The Role of MuSK in Synapse Formation
and Neuromuscular Disease,” Cold Spring Harb. Perspect. Biol. 5:a009167 (2013), which is hereby
incorporated by reference in its entirety). MuSK is a single pass, 120kDa transmembrane protein,
composed of an extracellular region containing three Ig-like domains and a Frizzled (Fz)-like domain, and
an intracellular region containing a juxtamembrane region, a kinase domain and a short cytoplasmic tail
(Jennings et al., “Muscle-Specific trk-Related Receptor with a Kringle Domain Defines a Distinct Class of
Receptor Tyrosine Kinases,” Proc. Natl. Acad. Sci. USA 90:2895-2899 (1993) and Valenzuela et al.,
“‘Receptor Tyrosine Kinase Specific for the Skeletal Muscle Lineage: Expression in Embryonicmuscle, at
the Neuromuscular Junction, and After Injury,” Neuron 15: 573-584 (1995), which are hereby incorporated
by reference in their entirety). MuSK phosphorylation is stimulated by agrin, a signal provided by motor
neurons. Once activated, MuSK stimulates pathways that (1) cluster and anchor AChRs and additional
muscle proteins critical for synaptic transmission, (2) enhance transcription of genes encoding synaptic
proteins in muscle ‘synaptic nuclei’ and (3) promote the production of retrograde signals that promote
presynaptic differentiation and attachment of motor nerve terminals to muscle. In the absence of MuSK,
neuromuscular synapses fail to form (Burden et al., “The Role of MuSK in Synapse Formation and
Neuromuscular Disease,” Cold Spring Harb. Perspect. Biol. 5:a009167 (2013), which is hereby
incorporated by reference in its entirety). In addition to its role during synapse formation, MuSK is also
required to maintain adult synapses, as inhibition of MuSK expression in adult muscle leads to profound
defects in presynaptic and postsynaptic differentiation (Kong et al., “Inhibition of Synapse Assembly in
Mammalian Muscle in vivo by RNA Interference,”

EMBO Rep 5:183-188 (2004) and Hesser et al., “Synapse Disassembly and Formation of New Synapses
in Postnatal Muscle Upon Conditional Inactivation of MuSK,” Mol. Cell. Neurosci. 31:470-480 (2006), which
are hereby incorporated by reference in their entirety). Consistent with these findings in mice, mutations
that impair MuSK kinase activity or inhibit signaling steps downstream from MuSK cause myasthenia (CM),
characterized by structurally and functionally defective synapses, leading to muscle weakness and fatigue
(Beeson et al., “Dok-7 Mutations Underlie a Neuromuscular Junction Synaptopathy,” Science 313:1975-
1978 (2006); Muller et al., “Phenotypical Spectrum of DOK7 Mutations in Congenital Myasthenic
Syndromes,” Brain 130:1497-1506 (2007); and Selcen et al., “A Compensatory Subpopulation of Motor
Neurons in a Mouse Model of Amyotrophic Lateral Sclerosis,” J. Comp. Neurol. 490:209-219 (2008), which

are hereby incorporated by reference in their entirely).
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The amino acid sequence of human MuSK has the amino acid sequence of SEQ ID NO: 129 below.
MRELVNIPLVHILTLVAFSGTEKLPKAPVITTPLETVDALVEEVATFMCAVESYPQPEISWTRNKILIKLFDTR
YSIRENGQLLTILSVEDSDDGIYCCTANNGVGGAVESCGALQVKMKPKITRPPINVKIIEGLKAVLPCTTMG
NPKPSVSWIKGDSPLRENSRIAVLESGSLRIHNVQKEDAGQYRCVAKNSLGTAYSKVVKLEVEVFARILRA
PESHNVTFGSFVTLHCTATGIPVPTITWIENGNAVSSGSIQESVKDRVIDSRLQLFITKPGLYTCIATNKHGE
KFSTAKAAATISIAEWSKPQKDNKGYCAQYRGEVCNAVLAKDALVFLNTSYADPEEAQELLVHTAWNELK
VVSPVCRPAAEALLCNHIFQECSPGVVPTPIPICREYCLAVKELFCAKEWLVMEEKTHRGLYRSEMHLLS
VPECSKLPSMHWDPTACARLPHLDYNKENLKTFPPMTSSKPSVDIPNLPSSSSSSFSVSPTYSMTVIISIM
SSFAIFVLLTITTLYCCRRRKQWKNKKRESAAVTLTTLPSELLLDRLHPNPMYQRMPLLLNPKLLSLEYPR
NNIEYVRDIGEGAFGRVFQARAPGLLPYEPFTMVAVKMLKEEASADMQADFQREAALMAEFDNPNIVKLL
GVCAVGKPMCLLFEYMAYGDLNEFLRSMSPHTVCSLSHSDLSMRAQVSSPGPPPLSCAEQLCIARQVAA
GMAYLSERKFVHRDLATRNCLVGENMVVKIADFGLSRNIYSADYYKANENDAIPIRWMPPESIFYNRYTTE
SDVWAYGVVLWEIFSYGLQPYYGMAHEEVIYYVRDGNILSCPENCPVELYNLMRLCWS
KLPADRPSFTSIHRILERMCERAEGTVSV (SEQ ID NO: 129)

In accordance with the present invention, the MuSK antibody-based molecules described herein bind to an
epitope within the Frizzled (Fz)-like domain of the MuSK protein. The Fz-like domain of MuSK has the
amino acid sequence of SEQ ID NO: 130 as shown below.
DNKGYCAQYRGEVCNAVLAKDALVFLNTSYADPEEAQELLVHTAWNELKVVSPVCRPAAEALLCNHIFQ
ECSPGVVPTPIPICREYCLAVKELFCAKEWLVMEEKTHRGLYRSEMHLLSVPECSKLPSMHWDPTACAR
L (SEQ ID NO: 130)

The term “epitope” as used herein refers to an antigenic determinant capable of being bound to an antibody.
Epitopes usually comprise surface groupings of molecules such as amino acids or sugar side chains and
usually have specific three dimensional structural characteristics, as well as specific charge characteristics.
Conformational and non-conformational epitopes are distinguished in that the binding to the former, but not
the latter, is lost in the presence of denaturing solvents. An epitope may comprise amino acid residues
directly involved in the binding (also called the immunodominant component of the epitope) and other amino
acid residues, which are not directly involved in the binding, such as amino acid residues that are effectively
blocked by the specific antigen-binding peptide (in otherwords, the amino acid residue is within the footprint
of the specific antigen-binding peptide). An epitope typically includes at least 3, and more usually, at least

5,6,7,8,9,10,11,12,13,14,15,16, 17, 18, 19, 20 or more amino acids in a unique spatial conformation.

In an embodiment, the MuSK antibody or antigen binding fragment, for use according to the invention binds
the MuSK Frizzled (Fz) like domain. In an embodiment, the MuSK antibody or antigen binding fragment
immunospecifically bind an epitope within the MuSK Fz-like domain sequence of SEQ ID NO: 130 more
frequently, more rapidly, with greater duration and/or with greater affinity or avidity than an alternative
epitope. In an embodiment, the MuSK antibody-based molecules described herein bind immunospecifically
toany 2,3,4,5,6,7,8,9, 10 or more amino acid residues of SEQ ID NO: 130. The term "affinity", "specific



10

15

20

25

30

35

WO 2023/147489 PCT/US2023/061476

binding", "binding", "immunospecific binding", "binding activity" or "specific binding activity", as used herein,
refers to the degree to which an antibody or an antibody fragment as defined herein binds to an epitope
within the MuSK-Fz-like domain sequence of SEQ ID NO:130.

In an embodiment, the MuSK antibody-based molecules as disclosed herein bind to the MuSK Fz-like
domain with an affinity corresponding to a KD of about 10-7 M or less. For example, the MuSK antibody-
based molecules disclosed herein bind to the MuSK Fz-like domain with an affinity corresponding to a KD
of about 10-8 M, of about 10-9 M, of about 10-10 M, of about 10-11 M, of about 10-12 M or less when
determined by, for instance, surface plasmon resonance (SPR) technology in a Biacore 3000 instrument
(preferably using the antibody as the ligand and MuSK as the analyte). The MuSK antibody-based
molecules as disclosed herein bind to the MuSK Fz-like domain with an affinity corresponding to a KD that
is at least ten-fold lower, such as at least 100 fold lower, for instance at least 1,000 fold lower, such as at
least 10,000 fold lower, for instance at least 100,000 fold lower than its affinity for binding to a non-specific
antigen (e.g., bovine serum albumin, casein, etc.). The amount with which the affinity is lower is dependent
on the KD of the antibody, so that when the KD of the antibody is very low (that is, the antibody is highly
specific), then the amount with which the affinity for the antigen is lower than the affinity for a non-specific
antigen may be at least 10,000 fold. The term “kd” (sec -1 or 1/s), as used herein, refers to the dissociation
rate constant of a particular antibody-antigen interaction. The value is also referred to as the koff value.
The term “ka” (M-1 x sec-1 or 1/M), as used herein, refers to the association rate constant of a particular
antibody-antigen interaction. The term “KD” (M), as used herein, refers to the dissociation equilibrium
constant of a particular antibody-antigen interaction and is obtained by dividing the kd by the ka. The term
‘KA" (M-1 or 1/M), as used herein, refers to the association equilibrium constant of a particular antibody-
antigen interaction and is obtained by dividing the ka by the kd.

In an embodiment, the MuSK antibody-based molecules described herein have a pH-dependent binding
affinity for MuSK that allows for antibody recycling to enhance antigen binding. For example, in an
embodiment, the association rate constant or dissociation rate constant may differ under acidic vs. neutral
vs. basic pH conditions. In one embodiment, the MuSK antibody-based molecules described herein have
a higher dissociation rate constant under acidic pH conditions, e.g., pH of <7.0, compared to neutral pH
conditions, e.g., pH of ~7.0-7.9. In some embodiments, the MuSK antibody-based molecules described
herein have a 2-fold to 3-fold higher dissociation rate constant (i.e., decreased binding affinity) at an acidic
pH (e.g., pH ~5.5) as compared to a neutral pH. (pH ~7.4). In an embodiment, the MuSK antibody-based
molecules bind the MuSK Fz-like domain with a higher affinity at neutral pH conditions than at acidic pH
conditions. In other words, in an embodiment, the MuSK antibody-based molecules binds the MuSK Fz-
like domain with a higher dissociation rate at acidic pH conditions than under neutral pH conditions. Neutral
pH conditions may be defined as being a pH comprised from 7.0 to 7.9. Acidic pH conditions may be defined
as being a pH being less than 7.0. Higher may mean at least 10%, 20%, 30%, 40%, 50%, 60%, 70%,
80%, 90%, 100%, 150%, 200%, 250%, 300% higher. Antibodies having this pH dependent dissociation

characteristic dissociate from the antigen after binding and activation but before lysosomal degradation.
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Once dissociated, the antibody is transported via the neonatal Fc receptor back into circulation and is
released to bind more antigen.

In some embodiments, binding of the MuSK antibodies of the present invention to their respective epitopes
within the Fz-like domain activates MuSK signaling. In particular, when the MuSK antibodies of the present
invention bind their respective epitope of the MuSK Fz-like domain, this binding induces MuSK
phosphorylation and activation. The MuSK antibodies of the present invention induce MuSK
phosphorylation by about 50% to about 100% relative to MuSK phosphorylation induced by agrin activation
(as measured, e.g., in a C2C12 phosphorylation assay). In an embodiment, the MuSK antibodies of the
present invention induce about 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% or 100% 95% MuSK
phosphorylation (relative to MuSK phosphorylation induced by agrin activation). In an embodiment, the
MuSK antibody-based molecules of the present invention induce about 90% to about 100% MuSK
phosphorylation (relative to MuSK phosphorylation induced by agrin activation), upon MuSK binding.
Phosphorylation of MuSK may be assessed using techniques known to the skilled person such as western
blotting or a C2C12 myotube phosphorylation assay. Such antibodies activating MuSK signalling (i.e.
induction of the dimerization of MuSK, induction of the tyrosine phosphorylation of MuSK) are agonist
antibodies.

In some embodiments, the MuSK antibodies of the present invention, i.e., MuSK antibodies that bind to the
Fz-domain of MuSK, do not interfere (i.e., do not block, impede, inhibit, or reduce) with natural ligand
binding and stimulation of MuSK. In some embodiments, the MuSK antibodies co-stimulate MuSK
activation with its natural ligand, i.e., agrin, to produce an additive effect of activation, e.g, MuSK
phosphorylation. Thus, in some embodiments, the MuSK antibodies of the present invention potentiate
natural MuSK activation, i.e., phosphorylation, induced by natural ligand binding. Such MuSK antibodies
are agonist antibodies. In some embodiments, the antibodies of the invention, in combination with the
natural ligand, activate MuSK (i.e., MuSK phosphorylation) to >100% of endogenous activation levels such

as at least 110%, 130%, 150%, 200% of endogenous activation levels.

Accordingly, in an embodiment, activities of the MuSK antibody-based molecules of the invention include:
(i) binding to an epitope of human muscle-specific tyrosine-protein kinase (MuSK), said epitope present in
the MuSK Frizzled (Fz)-like domain sequence of SEQ ID NO: 130, wherein said antibody-based molecule
induces MuSK phosphorylation upon binding to its epitope, and/or (ii) binding to the MuSK Fz-like domain
does not block, impede, or inhibit natural or endogenous MuSK ligand induced phosphorylation, and may
potentiate said natural or endogenous MuSK ligand induced phosphorylation, and (iii) binding to the MuSK
Fz-like domain occurs with a higher affinity at neutral pH conditions than at acidic pH conditions.

All these features have been further defined herein.

Antibody-based molecules include, without limitation antibodies, full antibodies, epitope binding fragments
of whole antibodies, antigen binding fragment of whole antibodies and antibody derivatives. An epitope
binding fragment of an antibody can be obtained through the actual fragmenting of a parental antibody (for

example, a Fab or (Fab)2 fragment). Alternatively, the epitope binding fragment is an amino acid sequence
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that comprises a portion of the amino acid sequence of such parental antibody. As used herein, a molecule
is said to be a “derivative” of an antibody (or relevant portion thereof) if it is obtained through the actual
chemical modification of a parent antibody or portion thereof, or if it comprises an amino acid sequence
that is substantially similar to the amino acid sequence of such parental antibody or relevant portion thereof
(for example, differing by less than 30%, less than 20%, less than 10%, or less than 5% from such parental
molecule or such relevant portion thereof, or by 10 amino acid residues, or by fewer than 10, 9, 8, 7, 6, 5,
4, 3 or 2 amino acid residues from such parental molecule or relevant portion thereof).

In an embodiment, an antibody-based molecule of the present invention is an intact immunoglobulin or a
molecule having an epitope-binding 333 acids encoding such fragments in recombinant cells (see e.g.,
Evans et al. “Rapid Expression Of An Anti-Human C5 Chimeric Fab Utilizing A Vector That Replicates In
COS And 293 Cells,” J. Immunol. Meth. 184:123-38 (1995), which is hereby incorporated by reference in
its entirety). For example, a chimeric gene encoding a portion of a F(ab")2 fragment could include DNA
sequences encoding the CH1 domain and hinge region of the heavy chain, followed by a translational stop
codon to yield such a truncated antibody fragment molecule. Suitable fragments capable of binding to a

desired epitope may be readily screened for utility in the same manner as an intact antibody.

Antibody derivatives include those molecules that contain at least one epitope-binding domain of an
antibody, and are typically formed using recombinant techniques. One exemplary antibody derivative
includes a single chain Fv (scFv). A scFv is formed from the two domains of the Fv fragment, the VL and
the VH, which may be encoded by separate genes. Such gene sequences or their encoding cDNA are
joined, using recombinant methods, by a flexible linker (typically of about 10, 12, 15 or more amino acid
residues) that enables them to be made as a single protein chain in which the VL and VH associate to form
monovalent epitope-binding molecules (see e.g., Bird et al. “Single-Chain Antigen-Binding Proteins,”
Science 242:423-426 (1988); and Huston et al. “Protein Engineering Of Antibody Binding Sites: Recovery
Of Specific Activity In An Anti-Digoxin Single-Chain Fv Analogue Produced In Escherichia coli,” Proc. Natl.
Acad. Sci. (U.S.A)) 85:5879-5883 (1988), which are hereby incorporated by reference in their entirety).
Alternatively, by employing a flexible linker that is not too short (e.g., not less than about 9 residues) to
enable the VL and VH of a different single polypeptide chains to associate together, one can form a

bispecific antibody, having binding specificity for two different epitopes.

In another embodiment, the antibody derivative is a divalent or bivalent single-chain variable fragment,
engineered by linking two scFvs together either in tandem (i.e., tandem scFv), or such that they dimerize
to form a diabody (Holliger et al. “‘Diabodies’. Small Bivalent And Bispecific Antibody Fragments,” Proc.
Natl. Acad. Sci. (U.S.A)) 90(14), 6444-8 (1993), which is hereby incorporated by reference in its entirety).
In yet another embodiment, the antibody is a triabody, i.e., a trivalent single chain variable fragment,
engineered by linking three scFvs together, either in tandem or in a trimer formation to form a triabody. In
another embodiment, the antibody is a tetrabody of four single chain variable fragments. In another
embodiment, the antibody is a “linear antibody” which is an antibody comprising a pair of tandem Fd

segments (VH-CH1-VH-CH1) that form a pair of antigen binding regions (see Zapata et al. Protein Eng.
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8(10):1057-1062 (1995), which is hereby incorporated by reference in its entirety). In another embodiment,
the antibody derivative is a minibody, consisting of the single-chain Fv regions coupled to the CH3 region
(i.e., scFv-CH3).

These and other useful antibody fragments and derivatives in the context of the present invention are
discussed further herein. It also should be understood that the term antibody-based molecule, unless
specified otherwise, also includes antibody-like polypeptides, such as chimeric antibodies and humanized
antibodies, antigen binding fragments and antibody fragments retaining the ability to specifically bind to the
antigen (epitope-binding fragments, antigen binding fragments or functional fragments) provided by any

known technique, such as enzymatic cleavage, peptide synthesis, and recombinant techniques.

An antibody as generated herein may be of any isotype. As used herein, "isotype" refers to the
immunoglobulin class (for instance IgG1, 19G2, 1gG3, 1gG4, IgD, IgA, IgE, or IgM) that is encoded by heavy
chain constant region genes. The choice of isotype typically will be guided by the desired effector functions,
such as antibody-dependent cellular cytotoxicity (ADCC) induction. Exemplary isotypes are 1gG1, 1gG2,
IgG3, and IgG4. Particularly useful isotypes of the MuSK antibodies disclosed herein include IgG1 and
lgG2.

Either of the human light chain constant regions, kappa or lambda, may be used. If desired, the class of a
MuSK antibody of the present invention may be switched by known methods. For example, an antibody of
the present invention that was originally IgM may be class switched to an IgG antibody of the present
invention. Further, class switching techniques may be used to convert one IgG subclass to another, for
instance from IgG1 to IgG2. Thus, the effector function of the antibodies of the present invention may be
changed by isotype switching to, e.g., an I1gG1, IgG2, 19G3, IgG4, IgD, IgA, IgE, or IgM antibody for various

therapeutic uses.

In an embodiment, one, two, or more amino acid substitutions are introduced into an IgG constant region
Fc region to alter the effector function(s) of the antibody-based molecule. For example, one or more amino
acids selected from amino acid residues 234, 235, 236, 237, 238, 239, 243, 265, 267, 268, 292, 297, 300,
318, 320, 322, 327, 328, 329, 330, 331, 332, and 396, numbered according to the EU numbering system
(hiips:/fwww imat.org/IMGT ScientificChar/Numbering/Hu _IGHGnber himi#noles, and Edelman, G.M. et
al., Proc. Natl. Acad. USA, 63, 78-85 (1969). PMID: 5257969), can be replaced with a different amino acid

residue such that the antibody-based molecule has an altered affinity for an effector ligand but retains the

antigen-binding ability. In an embodiment, the amino acid 234 or 235 has been replaced. In another
embodiment, the amino acids 234 and 235 have been replaced. In this context, a preferred amino acid
sequence of a human |gG constant Fc region comprises SEQ ID NO:266 or 267. In this context, for
example, the amino acids 234 and 235 numbered according to the EU numbering system correspond to
amino acids 7 and 8 in SEQ ID NO:266 and 267 (i.e. a human IgG constant Fc region of an antibody-based
molecule disclosed herein), or the amino acids 234 and 235 numbered according the EU numbering system
correspond to amino acids 238 and 239 in SEQ ID NO:268 and 270 (i.e. a human full length heavy chain

of an antibody-based molecule disclosed herein). The positions typically differ, because variable regions
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vary in length, which introduces a “delta” between the numberings. In the case depicted above, that delta
is 4. Accordingly, the same holds for other amino acid positions identified above (i.e. 236, 237, 238, 239,
243, 265, 267, 268, 292, 297, 300, 318, 320, 322, 327, 328, 329, 330, 331, 332, and 396) numbered
according to the EU numbering system when identifying the corresponding positions in SEQ ID NO: 266 or
267 or 268 or 270. Within the application as filed, one can either refer to the position of an amino acid using
the EU numbering system or using the actual position in a given Fc region (for example SEQ ID NO: 266
or 267) or in a full length heavy chain (for example SEQ ID NO: 268 or 270).

Accordingly, in an embodiment, 1, 2, 3, 4, 5,6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16 or 17 amino acid
substitutions are introduced into SEQ |ID NO: 266 or 267. In an embodiment, 1, 2, 3, 4 amino acid
substitutions are introduced into SEQ ID NO:266 or 267. In an embodiment, 1 or 2 amino acid substitutions
are introduced into SEQ ID NO:266 or 267.Accordingly, in an embodiment, 1, 2, 3,4, 5,6, 7, 8, 9, 10, 11,
12, 13, 14, 15, 16 or 17 amino acid substitutions are introduced into SEQ ID NO: 266 or 267 and said
substitutions are introduced at amino acid positions selected from amino acid residues 234, 235, 236, 237,
239, 243, 267, 292, 297, 300, 318, 320, 322, 328, 330, 332, and 396 numbered according the EU
numbering system of said sequence. In an embodiment, 1 or 2 amino acid substitutions are introduced into
SEQ ID NO:266 or 267. In an embodiment, the amino acid 234 or 235 numbered according to the EU
numbering system of SEQ ID NO: 266 or 267 has been replaced. In another embodiment, the amino acids
234 and 235 numbered according to the EU numbering system of SEQ ID NO: 266 or 267 have been
replaced.

The effector ligand to which affinity is altered can be, for example, an Fc receptor or the C1 component of
complement. This approach is described in further detail in U.S. Patent Nos. 5,624,821 and 5,648,260,
each of which is herein incorporated by reference in its entirety. In an embodiment, one or more amino acid
substitutions may be introduced into the Fc region of the antibody-based molecule described herein to
remove potential glycosylation sites on the Fc region, which may reduce Fc receptor binding (see, e.g.,
Shields RL et al., (2001) J Biol Chem 276: 6591-604, which is herein incorporated by reference in its
entirety). In an embodiment, the binding to an effector ligand is reduced of at least 10%, 20%, 30%, 40%,
50%, 60%, 70%, 80%, 90%, or is no longer detectable compared to the binding to the same ligand by the
antibody not having any amino acid substitutions into its human IgG constant Fc region.

In a first embodiment, one or more of the following mutations have been introduced into the constant region
of the antibody-based molecule described herein (all numbered according to the EU numbering system):
an N297A substitution; an N297Q substitution; an L234A substitution; an L234D substitution; an L234E
substitution; an L234G substitution; an L234H substitution; an L234F substitution; an L234K substitution;
an L234Q substitution; an L234R substitution; an L234S substitution; an L234T substitution; an L235A
substitution; an L235D substitution; an L235E substitution; an L235F substitution; an L235G substitution;
an L235V substitution; an L235H substitution; an L235| substitution; an L235K substitution; an L235R
substitution; an L235S substitution; L235T substitution; an L235Q substitution; an L237A substitution; an
S239D substitution; an E233P substitution; an L234V substitution; a C236 deletion; a G236E substitution;
a G236R substitution; a G236K substitution; a G237A substitution; a P238A substitution; an F243L
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substitution; a D265A substitution; an S267E substitution; an H268A substitution; an R292P substitution; a
Y300L substitution; a K322A substitution; a K322Q substitution; an A327Q substitution; an L328F
substitution; an L328R substitution; a P329A substitution; a P329G substitution; an A330L substitution; an
A330S substitution; a P3318S substitution; an I332E substitution; or a P396L substitution.

In a second embodiment, one or more of the following mutations have been introduced into the constant
region of the antibody-based molecule described herein (all numbered according to the EU numbering
system): an L234A and/or an L235A substitution; an L234A and an L235A substitution; an L234A, an L235A
and a P329G substitution; an L234A, an L235A and a G236K substitution; an L234A, an L235A and a
G236E substitution; an L234A, an L235A and a G236R substitution; an L234A and a G236R substitution;
an L234A, L235S and a G236R substitution; an L234A, L235T and a G236R substitution; an L234D, L235H
and a G236R substitution; an L234D, L235K and a G236R substitution; an L234D and a G236R
substitution; an L234D, L235Q and a G236R substitution; an L234D, L2358 and a G236R substitution; an
L234E, L235D and a G236R substitution; an L234E, L235H and a G236R substitution; an L234E, L235I
and a G236R substitution; an L234G, L235H and a G236R substitution; an L234G, L235Q and a G236R
substitution; an L234G, L235S and a G236R substitution; an L234H, L235| and a G236R substitution; an
L234H, L235S and a G236R substitution; an L234K, L235Q and a G236R substitution; an L234K, L235R
and a G236R substitution; an L234K, L235S and a G236R substitution; an L234K, L235T and a G236R
substitution; an L234K, L235V and a G236R substitution; an L234Q, L235A and a G236R substitution; an
L234Q, L235D and a G236R substitution; an L234Q, L235H and a G236R substitution; an L234Q and a
G236R substitution; an L234Q, L235Q and a G236R substitution; an L234Q, L235R and a G236R
substitution; an L234Q, L235S and a G236R substitution; an L234Q, L235T and a G236R substitution; an
L234Q, L235V and a G236R substitution; an L234R, L235D and a G236R substitution; an L234R, L235E
and a G236R substitution; an L234R, L235H and a G236R substitution; an L234R, L2351 and a G236R
substitution; an L234R, L235K and a G236R substitution; an L234R and a G236R substitution; an L234R,
L235Q and a G236R substitution; an L234R, L235R and a G236R substitution; an L234R, L235T and a
G236R substitution; an L2348, L235E and a G236R substitution; an L234S, L235G and a G236R
substitution; an L234S, L235H and a G236R substitution; an L234S, L235] and a G236R substitution; an
L234S and a G236R substitution; an L234S, L235R and a G236R substitution; L234S, L235T and a G236R
substitution; L2348, L235V and a G236R substitution; an L234T, L235A and a G236R substitution; an
L234T, L235D and a G236R, an L234T, L235H and a G236R substitution; an L234T, L235| and a G236R
substitution; an L234T, L235K and a G236R substitution; an L234T, L235Q and a G236R substitution; an
L234T, L235R and a G236R substitution; an L234T, L235S and a G236R substitution; an L234T, L235T
and a G236R substitution; an L234T, L235V and a G236R substitution; a G236R and an L328R substitution;
an L234A, an L235A, a G237A, a P238S, an H268A, an A330S and a P331S substitution; an E233P, an
L234V, an L235A, a G326 deletion, an A327G, an A330S and a P331S substitution; an L235A and a G236R
substitution; an L2358 and a G236R substitution.

In a third embodiment, one or more of the following mutations have been introduced into the Fc region SEQ
ID NO: 266 or SEQ ID NO: 267 of the antibody-based molecule described herein (all numbered according
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to the EU numbering system): an N297A substitution; an N297Q substitution; an L234A substitution; an
L234D substitution; an L234E substitution; an L234G substitution; an L234H substitution; an L234F
substitution; an L234K substitution; an L234Q substitution; an L234R substitution; an L234S substitution;
an L234T substitution; an L235A substitution; an L235D substitution; an L235E substitution; an L235F
substitution; an L235G substitution; an L235V substitution; an L235H substitution; an L2351 substitution; an
L235K substitution; an L235R substitution; an L235S substitution; L235T substitution; an L235Q
substitution; an L237A substitution; an S239D substitution; an E233P substitution; an L234V substitution;
a C236 deletion; a G236E substitution; a G236R substitution; a G236K substitution; a G237A substitution;
a P238A substitution; an F243L substitution; a D265A substitution; an S267E substitution; an H268A
substitution; an R292P substitution; a Y300L substitution; a K322A substitution; a K322Q substitution; an
A327Q substitution; an L328F substitution; an L328R substitution; a P329A substitution; a P329G
substitution; an A330L substitution; an A330S substitution; a P331S substitution; an 1332E substitution; or
a P396L substitution.

In a fourth embodiment, one or more of the following mutations have been introduced into the Fc region
SEQ ID NO: 266 or SEQ ID NO: 267 of the antibody-based molecule described herein (all numbered
according to the EU numbering system): an L234A and/or an L235A substitution; an L234A and an L235A
substitution; an L234A, an L235A and a P329G substitution; an L234A, an L235A and a G236K substitution;
an L234A, an L235A and a G236E substitution; an L234A, an L235A and a G236R substitution; an L234A
and a G236R substitution; an L234A, L2358 and a G236R substitution; an L234A, L235T and a G236R
substitution; an L234D, L235H and a G236R substitution; an L234D, L235K and a G236R substitution; an
L234D and a G236R substitution; an L234D, L235Q and a G236R substitution; an L234D, L235S and a
G236R substitution; an L234E, L235D and a G236R substitution; an L234E, L235H and a G236R
substitution; an L234E, L235| and a G236R substitution; an L234G, L235H and a G236R substitution; an
L234G, L235Q and a G236R substitution; an L234G, L235S and a G236R substitution; an L234H, L235I
and a G236R substitution; an L234H, L235S and a G236R substitution; an L234K, L235Q and a G236R
substitution; an L234K, L235R and a G236R substitution; an L234K, L235S and a G236R substitution; an
L234K, L235T and a G236R substitution; an L234K, L235V and a G236R substitution; an L234Q, L235A
and a G236R substitution; an L234Q, L235D and a G236R substitution; an L234Q, L235H and a G236R
substitution; an L234Q and a G236R substitution; an L234Q, L235Q and a G236R substitution; an L234Q,
L235R and a G236R substitution; an L234Q, L235S and a G236R substitution; an L234Q, L235T and a
G236R substitution; an L234Q, L235V and a G236R substitution; an L234R, L235D and a G236R
substitution; an L234R, L235E and a G236R substitution; an L234R, L235H and a G236R substitution; an
L234R, L235] and a G236R substitution; an L234R, L235K and a G236R substitution; an L234R and a
G236R substitution; an L234R, L235Q and a G236R substitution; an L234R, L235R and a G236R
substitution; an L234R, L235T and a G236R substitution; an L234S, L235E and a G236R substitution; an
L2348, L235G and a G236R substitution; an L234S, L235H and a G236R substitution; an L234S, L235I
and a G236R substitution; an L234S and a G236R substitution; an L234S, L235R and a G236R substitution;
L2348, L235T and a G236R substitution; L234S, L235V and a G236R substitution; an L234T, L235A and

15



10

15

20

25

30

35

WO 2023/147489 PCT/US2023/061476

a G236R substitution; an L234T, L235D and a G236R, an L234T, L235H and a G236R substitution; an
L234T, L235] and a G236R substitution; an L234T, L235K and a G236R substitution; an L234T, L235Q
and a G236R substitution; an L234T, L235R and a G236R substitution; an L234T, L235S and a G236R
substitution; an L234T, L235T and a G236R substitution; an L234T, L235V and a G236R substitution; a
G236R and an L328R substitution; an L234A, an L235A, a G237A, a P238S, an H268A, an A330S and a
P331S substitution; an E233P, an L234V, an L235A, a G326 deletion, an A327G, an A330S and a P331S
substitution; an L235A and a G236R substitution; an L235S and a G236R substitution.

In an embodiment, one or more of the following mutations are introduced into the Fc region SEQ ID NO:
266 or SEQ ID NO: 267 of the antibody-based molecule described herein: an L234A and/or an L235A
substitution (numbered according to the EU numbering system). In an embodiment, the following mutations
are introduced into the Fc region SEQ ID NO: 266 or SEQ ID NO: 267 of the antibody-based molecule
described herein: an L234A and an L235A substitutions numbered according to the EU numbering system.
This embodiment results in an antibody-based molecule with a heavy chain represented by SEQ ID NO:268
or 270.

Such an antibody with altered, diminished even abolished effector function is attractive in the context of the

invention.

In an embodiment, an anti-MuSK antibody or antigen binding fragment thereof is provided which:

- is an agonist MuSK antibody and/or

- has reduced or eliminated effector function.

This antibody or antigen-binding fragment thereof is preferably for use in the treatment of a neuromuscular

disorder in a human subject.

In an embodiment, an anti-MuSK antibody or antigen binding fragment thereof is provided which:

- binds the MuSK Frizzled (Fz)-like domain sequence of SEQ ID NO: 129,

- is an agonist MuSK antibody and

- has reduced or eliminated effector function.

This antibody or antigen-binding fragment thereof is preferably for use in the treatment of a neuromuscular
disorder in a human subject.

Reduced or eliminated effector function may be obtained as earlier described herein by introducing
mutation in the human IgG constant Fc region. Preferably, at least 1, 2, 3, 4, 5,6, 7, 8,9, 10, 11, 12, 13,
14, 15, 16 or 17 amino acid substitutions are introduced into said Fc region. Preferably, at least 1, 2, 3, 4,
amino acid substitutions are introduced into said Fc region.

Said Fc region may comprise SEQ ID NO: 266 or 267 and said substitutions are introduced at amino acid
positions selected from amino acid residues 234, 235, 236, 237, 238, 239, 243, 265, 267, 268, 292, 297,
300, 318, 320, 322, 327, 328, 329, 330, 331, 332, and 396 numbered according to the EU numbering

system of said sequence.
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In an embodiment, said Fc region may comprise SEQ ID NO: 266 or 267 and said substitutions are
introduced at amino acid positions selected from amino acid residues 234 or 235 of said sequence
numbered according to the EU numbering system.

In an embodiment, said Fc region may comprise SEQ ID NO: 266 or 267 and said substitutions are
introduced at amino acid positions selected from amino acid residues 234 and 235 numbered according to
the EU numbering system of said sequence.

In an embodiment, one or more of the following mutations (all numbered according to the EU numbering
system) are introduced into the human IgG constant Fc region SEQ ID NO: 266 or SEQ ID NO: 267 of the
antibody-based molecule described herein: an N297A substitution; an N297Q substitution; an L234A
substitution; an L234D substitution; an L234E substitution; an L234G substitution; an L234H substitution;
an L234F substitution; an L234K substitution; an L234Q substitution; an L234R substitution; an L234S
substitution; an L234T substitution; an L235A substitution; an L235D substitution; an L235E substitution;
an L235F substitution; an L235G substitution; an L235V substitution; an L235H substitution; an L235I
substitution; an L235K substitution; an L235R substitution; an L2358 substitution; L235T substitution; an
L235Q substitution; an L237A substitution; an S239D substitution; an E233P substitution; an L234V
substitution; a C236 deletion; a G236E substitution; a G236R substitution; a G236K substitution; a G237A
substitution; a P238A substitution; an F243L substitution; a D265A substitution; an S267E substitution; an
H268A substitution; an R292P substitution; a Y300L substitution; a K322A substitution; a K322Q
substitution; an A327Q substitution; an L328F substitution; an L328R substitution; a P329A substitution; a
P329G substitution; an A330L substitution; an A330S substitution; a P331S substitution; an [I332E

substitution; or a P396L substitution.

In one embodiment, each of the combinations of mutations described earlier in the fourth embodiment of
this application in the human IgG constant Fc region of the antibody-based molecule described herein may

be made.

In a preferred embodiment, L234A or L235A substitution is introduced into the human IgG constant Fc
region of the antibody-based molecule described herein. In a more preferred embodiment, L234A and
L235A substitutions are introduced into the human IgG constant Fc region of the antibody-based molecule
described herein. This embodiment results in an antibody-based molecule with a heavy chain represented
by SEQ ID NO:268 or 270.

In an even more preferred embodiment, said anti-MuSK antibody or antigen binding fragment thereof,
comprises:

a) a heavy chain variable domain (VH) comprising an amino acid sequence that is at least 80%
identical or similar to SEQ ID NO: 234 and

b) a light chain variable domain (VL) comprising an amino acid sequence that is at least 80% identical
or similar to SEQ ID NO: 235.
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Within this context, the identity or similarity is of at least 81%, 82%, 83%, 84%, 85%, 86%, 87%. 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100%.

Preferred anti-MuSK antibody or antigen binding fragment thereof, comprises:
a) A full length heavy chain comprising SEQ ID NO: 268 and
b) A full length light chain comprising SEQ ID NO: 269.

Preferred anti-MuSK antibody or antigen binding fragment thereof, comprises:
c) A full length heavy chain comprising SEQ ID NO: 270 and
d) A full length light chain comprising SEQ ID NO: 271.

In an embodiment, the antibody-based molecules of the present invention are “humanized,” particularly if
they are to be employed for therapeutic purposes. The term “humanized” refers to a chimeric molecule,
generally prepared using recombinant techniques, having an antigen-binding site derived from an
immunoglobulin from a non-human species and a remaining immunoglobulin structure based upon the
structure and /or sequence of a human immunoglobulin. The antigen-binding site may comprise either
complete non-human antibody variable domains fused to human constant domains, or only the
complementarity determining regions (CDRs) of such variable domains grafted to appropriate human
framework regions of human variable domains. The framework residues of such humanized molecules
may be wild-type (e.g., fully human) or they may be modified to contain one or more amino acid substitutions
not found in the human antibody whose sequence has served as the basis for humanization. Humanization
lessens or eliminates the likelihood that a constant region of the molecule will act as an immunogen in
human individuals, but the possibility of an immune response to the foreign variable region remains
(LoBuglio, A.F. et al. “Mouse/Human Chimeric Monoclonal Antibody In Man: Kinetics And Immune
Response,” Proc. Natl. Acad. Sci. USA 86:4220-4224 (1989), which is hereby incorporated by reference in
its entirety). Another approach focuses not only on providing human-derived constant regions, but
modifying the variable regions so as to reshape them as closely as possible to human form. The variable
regions of both heavy and light chains contain three complementarity-determining regions (CDRS) which
vary in response to the antigens in question and determine binding capability. The CDRs are flanked by
four framework regions (FRs) which are relatively conserved in a given species and which putatively provide
a scaffolding for the CDRs. When non-human antibodies are prepared with respect to a particular antigen,
the variable regions can be “reshaped” or “humanized” by grafting CDRs derived from non-human antibody
onto the FRs present in the human antibody to be modified. Suitable methods for humanizing the non-
human antibody described herein are known in the art see e.g., Sato, K. et al., Cancer Res 53:851-856
(1993); Riechmann, L. et al., “Reshaping Human Antibodies for Therapy,” Nature 332:323-327 (1988);
Verhoeyen, M. et al.,, “Reshaping Human Antibodies: Grafting An Antilysozyme Activity,” Science 239:1534-
1536 (1988); Kettleborough, C. A. et al., “Humanization Of A Mouse Monoclonal Antibody By CDR-Grafting:
The Importance Of Framework Residues On Loop Conformation,” Protein Engineering 4:773-3783 (1991);
Maeda, H. et al., “Construction Of Reshaped Human Antibodies With HIV-Neutralizing Activity,” Human

18



10

15

20

25

30

35

WO 2023/147489 PCT/US2023/061476

Antibodies Hybridoma 2:124-134 (1991); Gorman, S. D. et al., “Reshaping A Therapeutic CD4 Antibody,”
Proc. Natl. Acad. Sci. USA 88:4181-4185 (1991); Tempest, P.R. et al., “Reshaping A Human Monoclonal
Antibody To Inhibit Human Respiratory Syncytial Virus Infection In Vivo,” Bio/Technology 9:266-271 (1991);
Co, M. S. et al,, “Humanized Antibodies For Antiviral Therapy,” Proc. Natl. Acad. Sci. USA 88:2869-2873
(1991); Carter, P. et al., “Humanization Of An Anti-p185her2 Antibody For Human Cancer Therapy,” Proc.
Natl. Acad. Sci. USA 89:4285-4289 (1992); and Co, M.S. et al., “Chimeric And Humanized Antibodies With
Specificity For The CD33 Antigen,” J. Immunol. 148:1149-1154 (1992), which are hereby incorporated by
reference in their entirety. In some embodiments, humanized MuSK antibodies of the present invention
preserve all CDR sequences (for example, a humanized antibody containing all six CDRs from the llama
or mouse antibody). In other embodiments, humanized MuSK antibodies of the present invention have one
or more CDRs (one, two, three, four, five, six) which are altered with respect to the original antibody.
Methods of humanizing an antibody are well-known in the art and suitable for humanizing the antibodies
disclosed herein (see, e.g., U.S. Patent No. 5,225,539 to Winter; U.S. Patent Nos. 5,530,101 and 5,585,089
to Queen and Selick; U.S. Patent No. 5,859,205 to Robert et al.; U.S. Patent No. 6,407,213 to Carter; and
U.S. Patent No. 6,881,557 to Foote, which are hereby incorporated by reference in their entirety).

In some antibodies only part of a CDR, namely the subset of CDR residues required for binding termed the
“specificity determining residues” (“SDRs”), are needed to retain binding of the antibody. CDR residues
not contacting antigen and not in the SDRs can be identified based on previous studies from regions of
Kabat CDRs lying outside Chothia hypervariable loops (see, Kabat et al., SEQUENCES OF PROTEINS
OF IMMUNOLOGICAL INTEREST, National Institutes of Health Publication No. 91-3242 (1992); Chothia,
C. et al., “Canonical Structures For The Hypervariable Regions Of Immunoglobulins,” J. Mol. Biol. 196:901-
917 (1987), which are hereby incorporated by reference in their entirety), by molecular modeling and/or
empirically, or as described in Gonzales, N.R. et al., “SDR Grafting Of A Murine Antibody Using Multiple
Human Germline Templates To Minimize Its Immunogenicity,” Mol. Immunol. 41:863-872 (2004), which is
hereby incorporated by reference in its entirety. In such humanized antibodies, at positions in which one
or more donor CDR residues is absent or in which an entire donor CDR is omitted, the amino acid residue
occupying the position can be an amino acid residue occupying the corresponding position (by Kabat
numbering) in the acceptor antibody sequence. The number of such substitutions of acceptor for donor
amino acids in the CDRs to include reflects a balance of competing considerations. Such substitutions are
potentially advantageous in decreasing the number of non-human amino acids in a humanized antibody
and consequently decreasing potential immunogenicity. However, substitutions can also cause changes of
affinity, and significant reductions in affinity are preferably avoided. Substitutions may also cause changes
of activity. Such substitutions causing a significant reduction in activity are also preferably avoided. In this
context, the antibody or antibody fragment should still exhibit a detectable activity of the antibody as earlier
defined herein or an activity of the antibody at least to some extent. Positions for substitution within CDRs
and amino acids to substitute can also be selected empirically.

Phage display technology can alternatively be used to increase (or decrease) CDR affinity of the antibody-
based molecules of the present invention. This technology, referred to as affinity maturation, employs

mutagenesis or “CDR walking” and re-selection using the target antigen or an antigenic fragment thereof
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to identify antibodies having CDRs that bind with higher (or lower) affinity to the antigen when compared
with the initial or parental antibody (see, e.g. Glaser et al., “Antibody Engineering By Codon-Based
Mutagenesis In A Filamentous Phage Vector System,” J. Immunology 149:3903-3913 (1992), which is
hereby incorporated by reference in its entirety). Mutagenizing entire codons rather than single nucleotides
results in a semi-randomized repertoire of amino acid mutations. Libraries can be constructed consisting
of a pool of variant clones each of which differs by a single amino acid alteration in a single CDR from
another member of such library and which contain variants potentially representing each possible amino
acid substitution for each CDR residue. Mutants with increased (or decreased) binding affinity for the
antigen can be screened by contacting the immobilized mutants with labeled antigen. Any screening
method known in the art can be used to identify variant antibody-based binding molecules with increased
or decreased affinity to the antigen (e.g., ELISA) (See Wu, H. et al.,, “Stepwise In Vitro Affinity Maturation
Of Vitaxin, An Alphav Beta3-Specific Humanized mAb,” Proc. Natl. Acad. Sci. USA 95:6037-6042 (1998);
Yelton et al., “Affinity Maturation Of The BR96 Anti-Carcinoma Antibody By Codon-Based Mutagenesis,” J.
Immunology 155:1994 (1995), which are hereby incorporated by reference in their entirety). CDR walking,
which randomizes the light chain may be used (see, Schier, R. et al., “Isolation Of Picomolar Affinity Anti-
c-erbB-2 Single-Chain Fv By Molecular Evolution Of The Complementarity Determining Regions In The
Center Of The Antibody Binding Site,” J. Mol. Biol. 263:551-567 (1996), which is hereby incorporated by
reference in its entirety).

Methods for affinity maturation of the MuSK antibody molecule are described herein and disclosed for
example, in Krause, J.C. et al,, “An Insertion Mutation That Distorts Antibody Binding Site Architecture
Enhances Function of a Human Antibody,” MBio. 2(1): e00345-10 (2011); Kuan, C.T. et al., “Affinity-
Matured Anti-Glycoprotein NMB Recombinant Immunotoxins Targeting Malignant Gliomas And
Melanomas,” Int. J. Cancer 10.1002/ijc.25645 (2010); Hackel, B.J. et al., “Stability And CDR Composition
Biases Enrich Binder Functionality Landscapes,” J. Mol. Biol. 401(1):84-96 (2010); Montgomery, D.L. et al.,
“Affinity Maturation And Characterization Of A Human Monoclonal Antibody Against HIV-1 gp41,” MAbs
1(5):462-474 (2009); Gustchina, E. et al., “Affinity Maturation By Targeted Diversification Of The CDR-H2
Loop Of A Monoclonal Fab Derived From A Synthetic Naive Human Antibody Library And Directed Against
The Internal Trimeric Coiled-Coil Of Gp41 Yields A Set Of Fabs With Improved HIV-1 Neutralization
Potency And Breadth,” Virology 393(1):112-119 (2009); Finlay, W.J. et al., “Affinity Maturation Of A
Humanized Rat Antibody For Anti-RAGE Therapy: Comprehensive Mutagenesis Reveals A High Level Of
Mutational Plasticity Both Inside And Outside The Complementarity-Determining Regions,” J. Mol. Biol.
388(3):541-558 (2009); Bostrom, J. et al., “Improving Antibody Binding Affinity And Specificity For
Therapeutic Development,” Methods Mol. Biol. 525:353-376 (2009); Steidl, S. et al., “In Vitro Affinity
Maturation Of Human GM-CSF Antibodies By Targeted CDR-Diversification,” Mol. Immunol. 46(1):135-144
(2008); and Barderas, R. et al., “Affinity Maturation Of Antibodies Assisted By In Silico Modeling,” Proc.
Natl. Acad. Sci. USA 105(26):9029-9034 (2008), which are hereby incorporated by reference in their

entirety.
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In the context of this application, an amino acid alteration (change or modification) may be an amino acid

substitution, addition, deletion or chemical modification.

In an embodiment, the MuSK-antibody based molecule as described herein comprises the amino acid
sequence of any one, any two, any three, any four, any five, or any six CDRs as provided in Tables 1 and
2 herein.

In one embodiment, the antibody-based molecule that binds to human muscle-specific tyrosine-protein
kinase (MuSK) comprises a heavy chain variable domain, where the heavy chain variable domain
comprises:

0] a complementarity-determining region 1 (CDR-H1) comprising an amino acid sequence of any
one of SEQ ID NOs: 1-16, 135, 136, 147-149 or a modified amino acid sequence of any one
of SEQ ID NOs: 1-16, 135, 136, or 147-149 said modified sequence having 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NOs: 1-16, 135, 136 or 147-149;

(i) a complementarity-determining region 2 (CDR-H2) comprising an amino acid sequence of any
one of SEQ ID NOs: 17-32, 137, 138, 150-155 or a modified amino acid sequence of any one
of SEQ ID NOs: 17-32, 137, 138, or 150-155 said modified sequences having 1, 2, 3, 4 or 5
amino acid alterations relative to SEQ ID NOs: 17-32, 137, 138, or 150-155; and

(iii) a complementarity-determining region 3 (CDR-H3) comprising an amino acid sequence of any
one of SEQ ID NOs: 33-48, 139, 140, 156-158, 240-251, or a modified amino acid sequence
of any one of SEQ ID NO: 33-48, 139, 140, 156-158, or 240-251, said modified sequence
having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NOs: 33-48, 139, 140, 156-158,
or 240-251.

In an embodiment, the antibody-based molecule that binds to human muscle-specific tyrosine-protein
kinase (MuSK) comprises: (i) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 1 or
having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO: 1, the CDR-H2 of SEQ ID NO: 17 or
having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:17, and the CDR-H3 of SEQ ID NO: 33
or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:33; (ii) a heavy chain variable domain
comprising the CDR-H1 of SEQ ID NO: 2 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID
NO:2, the CDR-H2 of SEQ ID NO: 18 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID
NO:18, and the CDR-H3 of SEQ ID NO: 34 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ
ID NO:34; (iii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 3 or having 1, 2, 3, 4
or 5 amino acid alterations relative to SEQ ID NO:3, the CDR-H2 of SEQ ID NO: 19 or having 1, 2, 3, 4 or
5 amino acid alterations relative to SEQ ID NO:19, and the CDR-H3 of SEQ ID NO: 35 or having 1, 2, 3, 4
or 5 amino acid alterations relative to SEQ ID NO:35; (iv) a heavy chain variable domain comprising the
CDR-H1 of SEQ ID NO: 4 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:4, the CDR-
H2 of SEQ ID NO: 20 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:20, and the
CDR-H3 of SEQ ID NO: 36 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:36; (v) a
heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 5 or having 1, 2, 3, 4 or 5 amino acid
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alterations relative to SEQ ID NO:5, the CDR-H2 of SEQ ID NO: 21 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:21, and the CDR-H3 of SEQ ID NO: 37 or having 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO:37; (vi) a heavy chain variable domain comprising the CDR-H1 of
SEQ ID NO: 6 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:6, the CDR-H2 of SEQ
ID NO: 22 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:22, and the CDR-H3 of
SEQ ID NO: 38 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:38; (vii) a heavy chain
variable domain comprising the CDR-H1 of SEQ ID NO: 7 or having 1, 2, 3, 4 or 5 amino acid alterations
relative to SEQ ID NO:7, the CDR-H2 of SEQ ID NO: 23 or having 1, 2, 3, 4 or 5 amino acid alterations
relative to SEQ ID NO:23, and the CDR-H3 of SEQ ID NO: 39 or having 1, 2, 3, 4 or 5 amino acid alterations
relative to SEQ ID NO:39; (viii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 8 or
having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:8, the CDR-H2 of SEQ ID NO: 24 or
having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:24, and the CDR-H3 of SEQ ID NO: 40
orhaving 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:40; (ix) a heavy chain variable domain
comprising the CDR-H1 of SEQ ID NO: 9 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID
NO:9, the CDR-H2 of SEQ ID NO: 25 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID
NO:25, and the CDR-H3 of SEQ ID NO: 41 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ
ID NO:41; (X) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 10 or having 1, 2, 3,
4 or 5 amino acid alterations relative to SEQ ID NO:10, the CDR-H2 of SEQ ID NO: 26 or having 1, 2, 3, 4
or 5 amino acid alterations relative to SEQ ID NO:26, and the CDR-H3 of SEQ ID NO: 42 or having 1, 2, 3,
4 or 5 amino acid alterations relative to SEQ ID NO:42; (xi) a heavy chain variable domain comprising the
CDR-H1 of SEQ ID NO: 11 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:11, the
CDR-H2 of SEQ ID NO: 27 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:27, and
the CDR-H3 of SEQ ID NO: 43 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:43;
(xi)) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 12 or having 1, 2, 3,4 or 5
amino acid alterations relative to SEQ ID NO:12, the CDR-H2 of SEQ ID NO: 28 or having 1, 2, 3,4 or 5
amino acid alterations relative to SEQ ID NO:28, and the CDR-H3 of SEQ ID NO: 44 or having 1, 2, 3,4 or
5 amino acid alterations relative to SEQ ID NO:44; (xiii) a heavy chain variable domain comprising the
CDR-H1 of SEQ ID NO: 13 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:13, the
CDR-H2 of SEQ ID NO: 29 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:29, and
the CDR-H3 of SEQ ID NO: 45 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:45;
(xiv) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 14 or having 1, 2, 3,4 0or 5
amino acid alterations relative to SEQ ID NO:14, the CDR-H2 of SEQ ID NO: 30 or having 1, 2, 3,4 0r 5
amino acid alterations relative to SEQ ID NO:30, and the CDR-H3 of SEQ ID NO: 46 or having 1, 2, 3, 4 or
5 amino acid alterations relative to SEQ ID NO:46; (xv) a heavy chain variable domain comprising the CDR-
H1 of SEQ ID NO: 15 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:15, the CDR-
H2 of SEQ ID NO: 31 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:31, and the
CDR-H3 of SEQ ID NO: 47 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:47; (xvi)
a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 16 or having 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO:16, the CDR-H2 of SEQ ID NO: 32 or having 1, 2, 3, 4 or 5 amino
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acid alterations relative to SEQ ID NO:32, and the CDR-H3 of SEQ ID NO: 48 or having 1,2, 3,4 0or 5
amino acid alterations relative to SEQ ID NO:48; (xvii) a heavy chain variable domain comprising the CDR-
H1 of SEQ ID NO: 135 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:135, the CDR-
H2 of SEQ ID NO: 137 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:137, and the
CDR-H3 of SEQ ID NO: 139 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:139; and
(xviii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 136 or having 1, 2, 3, 4 or 5
amino acid alterations relative to SEQ ID NO:136, the CDR-H2 of SEQ ID NO: 138 or having 1, 2, 3, 4 or
5 amino acid alterations relative to SEQ ID NO:138, and the CDR-H3 of SEQ ID NO: 140 or having 1, 2, 3,
4 or 5 amino acid alterations relative to SEQ |ID NO:140. The sequences of the heavy chain CDRs are

provided in Table 1.

In an embodiment, the antibody-based molecule that binds to human muscle-specific tyrosine-protein
kinase (MuSK) comprises: (ii.a) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 2
or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:2, the CDR-H2 of SEQ ID NO: 18 or
having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:18, and the CDR-H3 of SEQ ID NO: 240
(X2m1) or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:240; (ii.b) a heavy chain
variable domain comprising the CDR-H1 of SEQ ID NO: 2 or having 1, 2, 3, 4 or 5 amino acid alterations
relative to SEQ ID NO:2, the CDR-H2 of SEQ ID NO: 18 or having 1, 2, 3, 4 or 5 amino acid alterations
relative to SEQ ID NO:18, and the CDR-H3 of SEQ ID NO: 241 (X2m2) or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:241; (ii.c) a heavy chain variable domain comprising the CDR-H1 of SEQ
ID NO: 2 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:2, the CDR-H2 of SEQ ID
NO: 18 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:18, and the CDR-H3 of SEQ
ID NO: 242 (X2m3) or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:242; (ii.d) a heavy
chain variable domain comprising the CDR-H1 of SEQ ID NO: 2 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:2, the CDR-H2 of SEQ ID NO: 18 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:18, and the CDR-H3 of SEQ ID NO: 243 (X2m4) or having 1,2, 3,4 0r5
amino acid alterations relative to SEQ ID NO:243; (ii.e) a heavy chain variable domain comprising the CDR-
H1 of SEQ ID NO: 2 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:2, the CDR-H2
of SEQ ID NO: 18 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:18, and the CDR-
H3 of SEQ ID NO: 244 (X2mb5) or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:244,
(ii.f) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 2 or having 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO:2, the CDR-H2 of SEQ ID NO: 18 or having 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO:18, and the CDR-H3 of SEQ ID NO: 245 (X2m6) or having 1, 2, 3, 4
or 5 amino acid alterations relative to SEQ ID NO:245; (ii.g) a heavy chain variable domain comprising the
CDR-H1 of SEQ ID NO: 2 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:2, the CDR-
H2 of SEQ ID NO: 18 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:18, and the
CDR-H3 of SEQ ID NO: 246 (X2m7) or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID
NO:246; (ii.h) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 2 orhaving 1, 2, 3, 4
or 5 amino acid alterations relative to SEQ ID NO:2, the CDR-H2 of SEQ ID NO: 18 or having 1, 2, 3, 4 or
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5 amino acid alterations relative to SEQ ID NO:18, and the CDR-H3 of SEQ ID NO: 247 (X2m8) or having
1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:247.

In an embodiment, the antibody-based molecule that binds to human muscle-specific tyrosine-protein
kinase (MuSK) comprises: (xvii.a) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO:
135 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:135, the CDR-H2 of SEQ ID NO:
137 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:137, and the CDR-H3 of SEQ ID
NO: 248 (X17m1) or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:248; (xvii.b) a heavy
chain variable domain comprising the CDR-H1 of SEQ ID NO: 135 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:135, the CDR-H2 of SEQ ID NO: 137 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:137, and the CDR-H3 of SEQ ID NO: 249(X17m2) or having 1, 2, 3, 4 or
5 amino acid alterations relative to SEQ ID NO:249; (xvii.c) a heavy chain variable domain comprising the
CDR-H1 of SEQ ID NO: 135 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:135, the
CDR-H2 of SEQ ID NO: 137 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:137, and
the CDR-H3 of SEQ ID NO: 250 (X17m3) or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID
NO:250; (xvii.d) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 135 or having 1, 2,
3, 4 or 5 amino acid alterations relative to SEQ ID NO:135, the CDR-H2 of SEQ ID NO: 137 or having 1, 2,
3, 4 or 5 amino acid alterations relative to SEQ ID NO:137, and the CDR-H3 of SEQ ID NO: 251 (X17m6)
or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:251.

In an embodiment, the antibody-based molecule that binds to human muscle-specific tyrosine-protein
kinase (MuSK) comprises a heavy chain variable domain, where the heavy chain variable domain
comprises: (xix) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 147 or having 1, 2,
3, 4 or 5 amino acid alterations relative to SEQ ID NO:147, the CDR-H2 of SEQ ID NO: 150 or having 1, 2,
3, 4 or 5 amino acid alterations relative to SEQ ID NO:150, and the CDR-H3 of SEQ ID NO: 156 or having
1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:156; (xX) a heavy chain variable domain
comprising the CDR-H1 of SEQ ID NO: 148 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ
ID NO:148, the CDR-H2 of SEQ ID NO: 151 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ
ID NO:151 and the CDR-H3 of SEQ ID NO: 157 or having 1, 2, 3, 4 or 5 amino acid alterations relative to
SEQ ID NO:157; (xxi) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 149 or having
1,2, 3,4 or 5 amino acid alterations relative to SEQ ID NO:149, the CDR-H2 of SEQ ID NO: 152 or having
1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:152, and the CDR-H3 of SEQ ID NO: 158 or
having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:158.

In an embodiment, the antibody-based molecule that binds to human muscle-specific tyrosine-protein
kinase (MuSK) comprises a heavy chain variable domain, where the heavy chain variable domain
comprises (xxii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 147 or having 1, 2,
3, 4 or 5 amino acid alterations relative to SEQ ID NO:147, the CDR-H2 of SEQ ID NO: 153 or having 1, 2,
3, 4 or 5 amino acid alterations relative to SEQ ID NO:153, and the CDR-H3 of SEQ ID NO:156
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(3B2g1m1/3B2g2m1) or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:156; (xxiii) a
heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 147 or having 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO:147, the CDR-H2 of SEQ ID NO: 154 or having 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO:154, and the CDR-H3 of SEQ ID NO: 156 (3B2g1m2/3B2g2m2) or
having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:156; (xxiv) a heavy chain variable domain
comprising the CDR-H1 of SEQ ID NO: 147 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ
ID NO:147, the CDR-H2 of SEQ ID NO: 155 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ
ID NO:155, and the CDR-H3 of SEQ ID NO: 156 (3B2g1m4/3B2g2m4) or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:156. The sequences of the heavy chain CDRs are provided in Table 1.

In an embodiment, the antibody-based molecule that binds to human muscle-specific tyrosine-protein
kinase (MuSK) comprises: (i) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 1, the
CDR-H2 of SEQ ID NO: 17, and the CDR-H3 of SEQ ID NO: 33; (i) a heavy chain variable domain
comprising the CDR-H1 of SEQ ID NO: 2, the CDR-H2 of SEQ ID NO: 18, and the CDR-H3 of SEQ ID NO:
34; (iii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 3, the CDR-H2 of SEQ ID
NO: 19, and the CDR-H3 of SEQ ID NO: 35; (iv) a heavy chain variable domain comprising the CDR-H1 of
SEQ ID NO: 4, the CDR-H2 of SEQ ID NO: 20, and the CDR-H3 of SEQ ID NO: 36; (v) a heavy chain
variable domain comprising the CDR-H1 of SEQ ID NO: 5, the CDR-H2 of SEQ ID NO: 21, and the CDR-
H3 of SEQ ID NO: 37; (vi) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 6, the
CDR-H2 of SEQ ID NO: 22, and the CDR-H3 of SEQ ID NO: 38; (vii) a heavy chain variable domain
comprising the CDR-H1 of SEQ ID NO: 7, the CDR-H2 of SEQ ID NO: 23, and the CDR-H3 of SEQ ID NO:
39; (viii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 8, the CDR-H2 of SEQ ID
NO: 24, and the CDR-H3 of SEQ ID NO: 40; (ix) a heavy chain variable domain comprising the CDR-H1 of
SEQ ID NO: 9, the CDR-H2 of SEQ ID NO: 25, and the CDR-H3 of SEQ ID NO: 41; (X) a heavy chain
variable domain comprising the CDR-H1 of SEQ ID NO: 10, the CDR-H2 of SEQ ID NO: 26, and the CDR-
H3 of SEQ ID NO: 42; (xi) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 11, the
CDR-H2 of SEQ ID NO: 27, and the CDR-H3 of SEQ ID NO: 43; (xii) a heavy chain variable domain
comprising the CDR-H1 of SEQ ID NO: 12, the CDR-H2 of SEQ ID NO: 28, and the CDR-H3 of SEQ ID
NO: 44, (xiii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 13, the CDR-H2 of
SEQ ID NO: 29, and the CDR-H3 of SEQ ID NO: 45; (xiv) a heavy chain variable domain comprising the
CDR-H1 of SEQ ID NO: 14, the CDR-H2 of SEQ ID NO: 30, and the CDR-H3 of SEQ ID NO: 46; (xv) a
heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 15, the CDR-H2 of SEQ ID NO: 31,
and the CDR-H3 of SEQ ID NO: 47; (xvi) a heavy chain variable domain comprising the CDR-H1 of SEQ
IDNO: 16, the CDR-H2 of SEQ ID NO: 32, and the CDR-H3 of SEQ ID NO: 48; (xvii) a heavy chain variable
domain comprising the CDR-H1 of SEQ ID NO: 135, the CDR-H2 of SEQ ID NO: 137, and the CDR-H3 of
SEQ ID NO: 139; and (xviii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 136,
the CDR-H2 of SEQ ID NO: 138, and the CDR-H3 of SEQ ID NO: 140. The sequences of the heavy chain

CDR sequences are provided in Table 1 below.
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In an embodiment, the antibody-based molecule that binds to human muscle-specific tyrosine-protein
kinase (MuSK) comprises: (ii.a) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 2,
the CDR-H2 of SEQ ID NO: 18, and the CDR-H3 of SEQ ID NO: 240 (X2m1); (ii.b) a heavy chain variable
domain comprising the CDR-H1 of SEQ ID NO: 2, the CDR-H2 of SEQ ID NO: 18, and the CDR-H3 of SEQ
ID NO: 241 (X2m2); (ii.c) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 2, the
CDR-H2 of SEQ ID NO: 18, and the CDR-H3 of SEQ ID NO: 242 (X2m3); (ii.d) a heavy chain variable
domain comprising the CDR-H1 of SEQ ID NO: 2, the CDR-H2 of SEQ ID NO: 18, and the CDR-H3 of SEQ
ID NO: 243 (X2m4); (ii.e) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 2, the
CDR-H2 of SEQ ID NO: 18, and the CDR-H3 of SEQ ID NO: 244 (X2mb); (ii.f) a heavy chain variable
domain comprising the CDR-H1 of SEQ ID NO: 2, the CDR-H2 of SEQ ID NO: 18, and the CDR-H3 of SEQ
ID NO: 245 (X2m®6); (ii.g) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 2, the
CDR-H2 of SEQ ID NO: 18, and the CDR-H3 of SEQ ID NO: 246 (X2m7); (ii.h) a heavy chain variable
domain comprising the CDR-H1 of SEQ ID NO: 2, the CDR-H2 of SEQ ID NO: 18, and the CDR-H3 of SEQ
ID NO: 247 (X2m8).

In an embodiment, the antibody-based molecule that binds to human muscle-specific tyrosine-protein
kinase (MuSK) comprises: (xvii.a) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO:
135, the CDR-H2 of SEQ ID NO: 137, and the CDR-H3 of SEQ ID NO: 248 (X17mf1); (xvii.b) a heavy chain
variable domain comprising the CDR-H1 of SEQ ID NO: 135, the CDR-H2 of SEQ ID NO: 137, and the
CDR-H3 of SEQ ID NO: 249(X17m2); (xvii.c) a heavy chain variable domain comprising the CDR-H1 of
SEQ ID NO: 135, the CDR-H2 of SEQ ID NO: 137, and the CDR-H3 of SEQ ID NO: 250 (X17m3); (xvii.d)
a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 135, the CDR-H2 of SEQ ID NO:
137, and the CDR-H3 of SEQ ID NO: 251 (X17m8).

In an embodiment, the antibody-based molecule that binds to human muscle-specific tyrosine-protein
kinase (MuSK) comprises a heavy chain variable domain, where the heavy chain variable domain
comprises: (xiX) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 147, the CDR-H2
of SEQ ID NO: 150, and the CDR-HS3 of SEQ ID NO: 156; (xx) a heavy chain variable domain comprising
the CDR-H1 of SEQ ID NO: 148, the CDR-H2 of SEQ ID NO: 151, and the CDR-H3 of SEQ ID NO: 157;
(xxi) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 149, the CDR-H2 of SEQ ID
NO: 152, and the CDR-H3 of SEQ ID NO: 158;

In an embodiment, the antibody-based molecule that binds to human muscle-specific tyrosine-protein
kinase (MuSK) comprises a heavy chain variable domain, where the heavy chain variable domain
comprises (xxii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 147, the CDR-H2
of SEQ ID NO: 153, and the CDR-H3 of SEQ ID NO:156 (3B2g1m1/3B2g2m1); (xxiii) a heavy chain variable
domain comprising the CDR-H1 of SEQ ID NO: 147, the CDR-H2 of SEQ ID NO: 154, and the CDR-H3 of
SEQ ID NO: 156 (3B2g1m2/3B2g2m2); (xxiv) a heavy chain variable domain comprising the CDR-H1 of
SEQ ID NO: 147, the CDR-H2 of SEQ ID NO: 155, and the CDR-H3 of SEQ ID NO: 156
(3B2g1m4/3B2g2m4). The sequences of the heavy chain CDR sequences are provided in Table 1 below.
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In an embodiment, the antibody-based molecule that binds to human muscle-specific tyrosine-protein
kinase (MuSK) comprises a heavy chain variable domain, where the heavy chain variable domain
comprises the CDR-H1 of SEQ ID NO: 147, CDR-H2 of SEQ ID NO: 153 ora CDR-H2 amino acid sequence
having at least

0,1,2,3,4, or 5 alterations relative to SEQ ID NO: 153, and the CDR-H3 of SEQ ID NO:156 (3B2g2m1). In
an embodiment, the CDR-H2 amino acid sequence has at least 0,1,2,3,4, or 5 alterations relative to SEQ
ID NO: 153. In accordance with this embodiment, the CDR-H2 amino acid sequence has at least 0,1,2,3,4,
or 5 alterations relative to SEQ ID NO: 153, wherein said alterations are present at residues 1, 2,6, 7, 8, 9,
10, 11,12, 13, 14, 15, 16, 17, or any combination thereof.

In an embodiment, the antibody-based molecule that binds to human muscle-specific tyrosine-protein
kinase (MuSK) comprises a heavy chain variable domain, where the heavy chain variable domain
comprises:
- aCDR-H1 amino acid sequence comprising SEQ ID NO: 147 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 147,
- a CDR-HZ amino acid sequence comprising SEQ ID NO: 153 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 153, and
- a CDR-H3 amino acid sequence comprising SEQ ID NO:156 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:156 (3B2g2m1).

In an embodiment, the CDR-H2 of the antibody comprises a proline (P) at position 3, a tryptophan (W) at
position 4, and a serine (S) or asparagine (N) at position 5.
In an embodiment, the antibody-based molecule that binds to human muscle-specific tyrosine-protein
kinase (MuSK) comprises a heavy chain variable domain, where the heavy chain variable domain
comprises:

- aCDR-H1 amino acid sequence comprising or consisting of SEQ ID NO: 147,

- a CDR-H2 amino acid sequence comprising or consisting of SEQ ID NO: 153, and

- a CDR-H3 amino acid sequence comprising or consisting of SEQ ID NO:156 (3B2g2m1).

The sequences of the heavy chain CDR sequences are provided in Table 1 below.

HCDR1 HCDR2 HCDR3

mAb/Fab

SEQ SEQ SEQ

name Sequenc
ID Sequence 1D Sequence ID
e

NO: NO: NO:
X1 SSSIH 1 SISSSSGSTSYADSVKG 17 KYWSQYYWAHYYGGLDY 33
X2 SSSIH 2 SISSSYGSTSYADSVKG 18 SEGDRYVSGYMGMDY 34
X2m1 SSSIHH 2 SISSSYGSTSYADSVKG 18 SEGDRYVSGYFGFDY 240
X2m2 SSSIH 2 SISSSYGSTSYADSVKG 18 SEGDRYVSGYFGLDY 241
X2m3 SSSIH 2 SISSSYGSTSYADSVKG 18 SEGDRYVSGYSGFDY 242
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HCDR1 HCDR2 HCDR3
mAb/Fab
name Sequenc SEQ SEQ SEQ
ID Sequence 1D Sequence ID
¢ NO: NO: NO:
X2m4 SSSIH 2 SISSSYGSTSYADSVKG 18 SEGDRYVSGYSGLDY 243
X2m5 SSSIH 2 SISSSYGSTSYADSVKG 18 SEGDRYVSGYFGMDY 244
X2m6 SSSIH 2 SISSSYGSTSYADSVKG 18 SEGDRYVSGYSGMDY 245
X2m7 SSSIH 2 SISSSYGSTSYADSVKG 18 SEGDRYVSGYMGFDY 246
X2m8 SSSIH 2 SISSSYGSTSYADSVKG 18 SEGDRYVSGYMGLDY 247
X3 SSSIH 3 SISSSSGYTYYADSVKG 19 SWYEMWMSGYFGFDY 35
X4 SSSIH 4 SISSSSGSTYYADSVKG 20 GEHDYYVFGYLGMDY 36
X5 SSSIH 5 SISSSSGSTSYADSVKG 21 SYTMFYYGGWYGSGYFGM 37
DY
X6 SSSIH 6 SISSYSGYTYYADSVKG 22 TYGSYYVSSYTGMDY 38
X7 SSSIH 7 SISSSYSSTYYADSVKG 23 LAGLYHYPGYLGLDY 39
X8 SSSIH 8 SISSSSGSTSYADSVKG 24 SWSYHPWYYHVGWYTGLD | 40
Y
X9 SSSIH 9 SIYSSSGSTYYADSVKG 25 SGGEFYITSYYGMDY 41
X10 SSSIH 10 SISSSYSSTSYADSVKG 26 KYYRWRHNKYQGFDY 42
X11 SSSIH 11 SISSYSGSTYYADSVKG 27 SWGSYYVSGFVGFDY 43
X12 SSSIH 12 YISPSSGYTSYADSVKG 28 QYWVPQWWITQYFGMDY 44
X13 SSSIH 13 SISSSSGSTSYADSVKG 29 SSEHWYTIGYYGIDY 45
X14 SSSIH 14 SISSSSGYTYYADSVKG 30 GSHHWFLWIYSGLDY 46
X15 SSSIH 15 SISSSYGSTSYADSVKG 31 SEGDRYVSGYMGMDY 47
X16 SSSIH 16 SIYSSYGYTSYADSVKG 32 NWGYYMYWGWYYALDY 48
X17 YSSIH 135 SIYSSSGSTYYADSVKG 137 GDHGYYVFGYLGMDY 139
X17m1 YSSIH 135 SIYSSSGSTYYADSVKG 137 GDHGYYVSGYLGMDY 248
X17m2 YSSIH 135 SIYSSSGSTYYADSVKG 137 GDHGYYVYGYLGMDY 249
X17m3 YSSIH 135 SIYSSSGSTYYADSVKG 137 GDHGYYVSGYLGFDY 250
X17m6 YSSIH 135 SIYSSSGSTYYADSVKG 137 GEHGYYVSGYLGFDY 251
X18 SSSIH 136 SISSSSGYTSYADSVKG 138 KYSKRAYPDYYWRGLDY 140
14D10 DYGMS 147 AIPWNGGSTYYKESVKG 150 RSGRIAFGALDA 156
7G4 DYGMS 147 AIPWNGGSTYYKESVKG 150 RSGRIAFGALDA 156
3c4 DYGMS 147 AIPWNGGSTYYKESVKG 150 RSGRIAFGALDA 156
3B2 DYGMS 147 AIPWNGGSTYYKESVKG 150 RSGRIAFGALDA 156
3G3 DYGMS 147 AIPWNGGSTYYKESVKG 150 RSGRIAFGALDA 156
31G2 DYGMS 147 AIPWNGGSTYYKESVKG 150 RSGRIAFGALDA 156
31B7 DYGMS 147 AIPWNGGSTYYKESVKG 150 RSGRIAFGALDA 156
17H10 ARYYSW | 148 VIAYDGSTYYSPSLKS 151 GSSRVAAAFDS 157
S
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HCDR1 HCDR2 HCDR3
mAb/Fab
name Sequenc SEQ SEQ SEQ
ID Sequence 1D Sequence ID
¢ NO: NO: NO:
23B6 ARYYSW | 148 VIAYDGSTYYSPSLKS 151 GSSRVAAAFDS 157
S
30E1 ARYYSW | 148 VIAYDGSTYYSPSLKS 151 GSSRVAAAFDS 157
S
30A11 ARYYSW | 148 VIAYDGSTYYSPSLKS 151 GSSRVAAAFDS 157
S
16F11 LYYMN 149 VIDTHSIAYYADSVKG 152 GRTALVR 158
4C11 LYYMN 149 VIDTHSIAYYADSVKG 152 GRTALVR 158
7A12 LYYMN 149 VIDTHSIAYYADSVKG 152 GRTALVR 158
7G12 LYYMN 149 VIDTHSIAYYADSVKG 152 GRTALVR 158
7B8 LYYMN 149 VIDTHSIAYYADSVKG 152 GRTALVR 158
3B2g1m1 | DYGMS 147 AIPWSGGSTYYKESVKG 153 RSGRIAFGALDA 156
3B2g1m2 | DYGMS 147 AIPGSGGSTYYKESVKG 154 RSGRIAFGALDA 156
3B2g1m4 | DYGMS 147 AIPWQGGSTYYKESVKG 155 RSGRIAFGALDA 156
3B2g2m1 | DYGMS 147 AIPWSGGSTYYKESVKG 153 RSGRIAFGALDA 156
3B2g2m2 | DYGMS 147 AIPGSGGSTYYKESVKG 154 RSGRIAFGALDA 156
3B2g2m4 | DYGMS 147 AIPWQGGSTYYKESVKG 155 RSGRIAFGALDA 156

In some embodiments, the MuSK antibody-based molecules as disclosed herein further comprise a light

chain variable domain. The light chain variable domain comprises

M
5
(in
10
(iii)
15

a complementarity-determining region 1 (CDR-L1) having an amino acid sequence of any one
of SEQ ID NOs: 49-64, 141, 142, 159-169, or a modified amino acid sequence of any one of
SEQ ID NO: 49-64, 141, 142, or 159-169, said modified sequence having at least 80%
sequence identity to any one of SEQ ID NO: 49-64, 141, 142, or 159-169;

a complementarity-determining region 2 (CDR-L2) having an amino acid sequence of any one
of SEQ ID NOs: 65-80, 143, 144, 170-179, or a modified amino acid sequence of any one of
SEQ ID NO: 65-80, 143, 144 or 170-179, said modified sequence having at least 80%
sequence identity to any one of SEQ ID NO: 65-80, 143, 144 or 170-179; and

a complementarity-determining region 3 (CDR-L3) having an amino acid sequence of any one
of SEQ ID NOs: 81-96, 145, 146, 180-195, or a modified amino acid sequence of any one of
SEQ ID NO: 81-96, 145, 146, or 180-195, said modified sequence having at least 80%
sequence identity to any one of SEQ ID NO: 81-96, 145, 146 or 180-195.

In some embodiments, the MuSK antibody-based molecules as disclosed herein further comprise a light

chain variable domain. The light chain variable domain comprises
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(iv) a complementarity-determining region 1 (CDR-L1) having an amino acid sequence of any one
of SEQ ID NOs: 49-64, 141, 142, 159-169, or a modified amino acid sequence of any one of
SEQ ID NO: 49-64, 141, 142, or 159-169, said modified sequence having 1, 2, 3, 4 or 5 amino
acid alterations relative to to any one of SEQ ID NO: 49-64, 141, 142, or 159-169;

V) a complementarity-determining region 2 (CDR-L2) having an amino acid sequence of any one
of SEQ ID NOs: 65-80, 143, 144, 170-179, or a modified amino acid sequence of any one of
SEQ ID NO: 65-80, 143, 144 or 170-179, said modified sequence having 1, 2, 3, 4 or 5 amino
acid alterations relative to any one of SEQ ID NO: 65-80, 143, 144 or 170-179; and

(vi) a complementarity-determining region 3 (CDR-L3) having an amino acid sequence of any one
of SEQ ID NOs: 81-96, 145, 146, 180-195, or a modified amino acid sequence of any one of
SEQ ID NO: 81-96, 145, 146, or 180-195, said modified sequence having 1, 2, 3, 4 or 5 amino
acid alterations relative to any one of SEQ ID NO: 81-96, 145, 146 or 180-195.

In an embodiment, the light chain variable domain of the MuSK antibody based molecule disclosed herein
comprises (i) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 49 or having 1, 2, 3, 4
or 5 amino acid alterations relative to SEQ |ID NO:49, the CDR-L2 of SEQ ID NO: 65 or having 1, 2, 3, 4 or
5 amino acid alterations relative to SEQ ID NO:65, and the CDR-L3 of SEQ ID NO: 81 or having 1, 2, 3, 4
or 5 amino acid alterations relative to SEQ ID NO:81; (ii) a light chain variable domain comprising the CDR-
L1 of SEQ ID NO: 50 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:50, the CDR-
L2 of SEQ ID NO: 66 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:66, and the
CDR-L3 of SEQ ID NO: 82 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:82; (iii) a
light chain variable domain comprising the CDR-L1 of SEQ ID NO: 51 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:51, the CDR-L2 of SEQ ID NO: 67 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:67, and the CDR-L3 of SEQ ID NO: 83 or having 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO:83; (iv) a light chain variable domain comprising the CDR-L1 of SEQ
ID NO: 52 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:52, the CDR-L2 of SEQ ID
NO: 68 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:68, and the CDR-L3 of SEQ
ID NO: 84 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:84; (v) a light chain variable
domain comprising the CDR-L1 of SEQ ID NO: 53 or having 1, 2, 3, 4 or 5 amino acid alterations relative
to SEQ ID NO:53, the CDR-L2 of SEQ ID NO: 69 or having 1, 2, 3, 4 or 5 amino acid alterations relative to
SEQ ID NO:69, and the CDR-L3 of SEQ ID NO: 85 or having 1, 2, 3, 4 or 5 amino acid alterations relative
to SEQ ID NO:85; (vi) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 54 or having 1,
2,3, 4 or 5 amino acid alterations relative to SEQ ID NO:54, the CDR-L2 of SEQ ID NO: 70 or having 1, 2,
3, 4 or 5 amino acid alterations relative to SEQ ID NO:70, and the CDR-L3 of SEQ ID NO: 86 or having 1,
2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:86; (vii) a light chain variable domain comprising
the CDR-L1 of SEQ ID NO: 55 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:55,
the CDR-L2 of SEQ ID NO: 71 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:71,
and the CDR-L3 of SEQ ID NO: 87 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:87,;
(viii) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 56 or having 1, 2, 3, 4 or 5 amino
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acid alterations relative to SEQ ID NO:56, the CDR-L2 of SEQ ID NO: 72 or having 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO:72, and the CDR-L3 of SEQ ID NO: 88 or having 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO:88; (ix) a light chain variable domain comprising the CDR-L1 of SEQ
ID NO: 57 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:57, the CDR-L2 of SEQ ID
NO: 73 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:73, and the CDR-L3 of SEQ
ID NO: 89 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:89; (x) a light chain variable
domain comprising the CDR-L1 of SEQ ID NO: 58 or having 1, 2, 3, 4 or 5 amino acid alterations relative
to SEQ ID NO:58, the CDR-L2 of SEQ ID NO: 74 or having 1, 2, 3, 4 or 5 amino acid alterations relative to
SEQ ID NO:74, and the CDR-L3 of SEQ ID NO: 90 or having 1, 2, 3, 4 or 5 amino acid alterations relative
to SEQ ID NO:90; (xi) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 59 or having 1,
2,3, 4 or 5 amino acid alterations relative to SEQ ID NO:59, the CDR-L2 of SEQ ID NO: 75 or having 1, 2,
3, 4 or 5 amino acid alterations relative to SEQ ID NO:75, and the CDR-L3 of SEQ ID NO: 91 or having 1,
2,3, 4 or 5 amino acid alterations relative to SEQ ID NO:91; (xii) a light chain variable domain comprising
the CDR-L1 of SEQ ID NO: 60 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:60,
the CDR-L2 of SEQ ID NO: 76 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:76,
and the CDR-L3 of SEQ ID NO: 92 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:92;
(xiii) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 61 or having 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO:61, the CDR-L2 of SEQ ID NO: 77 or having 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO:77, and the CDR-L3 of SEQ ID NO: 93 or having 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO:93; (xiv) a light chain variable domain comprising the CDR-L1 of
SEQ ID NO: 62 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:62, the CDR-L2 of
SEQ ID NO: 78 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:78, and the CDR-L3
of SEQ ID NO: 94 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:94; (xv) a light
chain variable domain comprising the CDR-L1 of SEQ ID NO: 63 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:63, the CDR-L2 of SEQ ID NO: 79 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:79, and the CDR-L3 of SEQ ID NO: 95 or having 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO:95; (xvi) a light chain variable domain comprising the CDR-L1 of
SEQ ID NO: 64 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:64, the CDR-L2 of
SEQ ID NO: 80 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:80, and the CDR-L3
of SEQ ID NO: 96 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:96; (xvii) a light
chain variable domain comprising the CDR-L1 of SEQ ID NO: 141 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:141, the CDR-L2 of SEQ ID NO: 143 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:143, and the CDR-L3 of SEQ ID NO: 145 or having 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO:145; (xviii) a light chain variable domain comprising the CDR-L1 of
SEQ ID NO: 142 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:142, the CDR-L2 of
SEQ ID NO: 144 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ |D NO:144, and the CDR-
L3 of SEQ ID NO: 146 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:146. The

sequences of the light chain CDRs are provided in Table 2 below.

31



10

15

20

25

30

35

WO 2023/147489 PCT/US2023/061476

In an embodiment, the light chain variable domain of the MuSK antibody based molecule disclosed herein
comprises (xix) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 159 or having 1, 2, 3,
4 or 5 amino acid alterations relative to SEQ ID NO:159, the CDR-L2 of SEQ ID NO: 170 or having 1, 2, 3,
4 or 5 amino acid alterations relative to SEQ ID NO:170, and the CDR-L3 of SEQ ID NO: 180 or having 1,
2,3, 4 or 5 amino acid alterations relative to SEQ ID NO:180; (xx) a light chain variable domain comprising
the CDR-L1 of SEQ ID NO: 159 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:159,
the CDR-L2 of SEQ ID NO: 171 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:171,
and the CDR-L3 of SEQ ID NO: 181 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID
NO:181; (xxi) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 160 or having 1, 2, 3, 4
or 5 amino acid alterations relative to SEQ ID NO:160, the CDR-L2 of SEQ ID NO: 172 or having 1, 2, 3, 4
or 5 amino acid alterations relative to SEQ ID NO:172, and the CDR-L3 of SEQ ID NO: 182 or having 1, 2,
3, 4 or 5 amino acid alterations relative to SEQ ID NO:182; (xxii) a light chain variable domain comprising
the CDR-L1 of SEQ ID NO: 159 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:159,
the CDR-L2 of SEQ ID NO: 172 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:172,
and the CDR-L3 of SEQ ID NO: 183 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID
NO:183; (xxiii) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 159 or having 1, 2, 3,
4 or 5 amino acid alterations relative to SEQ ID NO:159, the CDR-L2 of SEQ ID NO: 171 or having 1, 2, 3,
4 or 5 amino acid alterations relative to SEQ ID NO:171, and the CDR-L3 of SEQ ID NO: 184 or having 1,
2,3, 4 or 5 amino acid alterations relative to SEQ ID NO:184; (xxiv) a light chain variable domain comprising
the CDR-L1 of SEQ ID NO: 159 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:159,
the CDR-L2 of SEQ ID NO: 173 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:173,
and the CDR-L3 of SEQ ID NO: 185 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID
NO:185; (xxv) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 159 or having 1, 2, 3,
4 or 5 amino acid alterations relative to SEQ ID NO:159, the CDR-L2 of SEQ ID NO: 173 or having 1, 2, 3,
4 or 5 amino acid alterations relative to SEQ ID NO:173, and the CDR-L3 of SEQ ID NO: 186 or having 1,
2,3, 4 or 5 amino acid alterations relative to SEQ ID NO:186; (xxvi) a light chain variable domain comprising
the CDR-L1 of SEQ ID NO: 161 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:161,
the CDR-L2 of SEQ ID NO: 174 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:174,
and the CDR-L3 of SEQ ID NO: 187 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID
NO:187; (xxvii) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 162 or having 1, 2, 3,
4 or 5 amino acid alterations relative to SEQ ID NO:162, the CDR-L2 of SEQ ID NO: 174 or having 1, 2, 3,
4 or 5 amino acid alterations relative to SEQ ID NO:174, and the CDR-L3 of SEQ ID NO: 188 or having 1,
2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:188; (xxviii) a light chain variable domain
comprising the CDR-L1 of SEQ ID NO: 163 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ
ID NO:163, the CDR-L2 of SEQ ID NO: 174 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ
ID NO:174, and the CDR-L3 of SEQ ID NO: 188 or having 1, 2, 3, 4 or 5 amino acid alterations relative to
SEQ ID NO:188; (xxix) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 164 or having
1,2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:164, the CDR-L2 of SEQ ID NO: 174 or having
1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:174, and the CDR-L3 of SEQ ID NO: 189 or
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having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:189; (xxx) a light chain variable domain
comprising the CDR-L1 of SEQ ID NO: 165 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ
ID NO:165, the CDR-L2 of SEQ ID NO: 175 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ
ID NO:175, and the CDR-L3 of SEQ ID NO: 190 or having 1, 2, 3, 4 or 5 amino acid alterations relative to
SEQ ID NO:190; (xxxi) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 166 or having
1,2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:166, the CDR-L2 of SEQ ID NO: 176 or having
1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:176, and the CDR-L3 of SEQ ID NO: 121 or
having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:191; (xxxi) a light chain variable domain
comprising the CDR-L1 of SEQ ID NO: 167 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ
ID NO:167, the CDR-L2 of SEQ ID NO: 177 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ
ID NO:177, and the CDR-L3 of SEQ ID NO: 192 or having 1, 2, 3, 4 or 5 amino acid alterations relative to
SEQ ID NO:192; (xxxii) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 168 or having
1,2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:168, the CDR-L2 of SEQ ID NO: 178 or having
1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:178, and the CDR-L3 of SEQ ID NO: 193 or
having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ ID NO:193; (xxxiii) a light chain variable domain
comprising the CDR-L1 of SEQ ID NO: 169 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ
ID NO:169, the CDR-L2 of SEQ ID NO: 179 or having 1, 2, 3, 4 or 5 amino acid alterations relative to SEQ
ID NO:179, and the CDR-L3 of SEQ ID NO: 194 or having 1, 2, 3, 4 or 5 amino acid alterations relative to
SEQ ID NO:194.

In an embodiment, the light chain variable domain of the MuSK antibody based molecule disclosed herein
comprises (i) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 49, the CDR-L2 of SEQ
ID NO: 65, and the CDR-L3 of SEQ ID NO: 81; (ii) a light chain variable domain comprising the CDR-L1 of
SEQ ID NO: 50, the CDR-L2 of SEQ ID NO: 66, and the CDR-L3 of SEQ ID NO: 82; (iii) a light chain
variable domain comprising the CDR-L1 of SEQ ID NO: 51, the CDR-L2 of SEQ ID NO: 67, and the CDR-
L3 of SEQ ID NO: 83; (iv) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 52, the
CDR-L2 of SEQ ID NO: 68, and the CDR-L3 of SEQ ID NO: 84; (v) a light chain variable domain comprising
the CDR-L1 of SEQ ID NO: 53, the CDR-L2 of SEQ ID NO: 69, and the CDR-L3 of SEQ ID NO: 85; (vi) a
light chain variable domain comprising the CDR-L1 of SEQ ID NO: 54, the CDR-L2 of SEQ ID NO: 70, and
the CDR-L3 of SEQ ID NO: 86; (vii) a light chain variable domain comprising the CDR-L1 of SEQ ID NO:
55, the CDR-L2 of SEQ ID NO: 71, and the CDR-L3 of SEQ ID NO: 87; (viii) a light chain variable domain
comprising the CDR-L1 of SEQ ID NO: 56, the CDR-L2 of SEQ ID NO: 72, and the CDR-L3 of SEQ ID NO:
88; (ix) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 57, the CDR-L2 of SEQ ID
NO: 73, and the CDR-L3 of SEQ ID NO: 89; (x) a light chain variable domain comprising the CDR-L1 of
SEQ ID NO: 58, the CDR-L2 of SEQ ID NO: 74, and the CDR-L3 of SEQ ID NO: 90; (xi) a light chain
variable domain comprising the CDR-L1 of SEQ ID NO: 59, the CDR-L2 of SEQ ID NO: 75, and the CDR-
L3 of SEQ ID NO: 91; (xii) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 60, the
CDR-L2 of SEQ ID NO: 76, and the CDR-L3 of SEQ ID NO: 92; (xiii) a light chain variable domain
comprising the CDR-L1 of SEQ ID NO: 61, the CDR-L2 of SEQ ID NO: 77, and the CDR-L3 of SEQ ID NO:
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93; (xiv) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 62, the CDR-L2 of SEQ ID
NO: 78, and the CDR-L3 of SEQ ID NO: 94; (xv) a light chain variable domain comprising the CDR-L1 of
SEQ ID NO: 63, the CDR-L2 of SEQ ID NO: 79, and the CDR-L3 of SEQ ID NO: 95; (xvi) a light chain
variable domain comprising the CDR-L1 of SEQ ID NO: 64, the CDR-L2 of SEQ ID NO: 80, and the CDR-
L3 of SEQ ID NO: 96; (xvii) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 141, the
CDR-L2 of SEQ ID NO: 143, and the CDR-L3 of SEQ ID NO: 145; (xviii) a light chain variable domain
comprising the CDR-L1 of SEQ ID NO: 142, the CDR-L2 of SEQ ID NO: 144, and the CDR-L3 of SEQ ID
NO: 146. The sequences of the light chain CDRs are provided in Table 2 below.

In an embodiment, the light chain variable domain of the MuSK antibody based molecule disclosed herein
comprises (xix) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 159, the CDR-L2 of
SEQ ID NO: 170, and the CDR-L3 of SEQ ID NO: 180; (xx) a light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 159, the CDR-L2 of SEQ ID NO: 171, and the CDR-L3 of SEQ ID NO: 181; (xxi) a
light chain variable domain comprising the CDR-L1 of SEQ ID NO: 160, the CDR-L2 of SEQ ID NO: 172,
and the CDR-L3 of SEQ ID NO: 182; (xxii) a light chain variable domain comprising the CDR-L1 of SEQ ID
NO: 159, the CDR-L2 of SEQ ID NO: 172, and the CDR-L3 of SEQ ID NO: 183; (xxiii) a light chain variable
domain comprising the CDR-L1 of SEQ ID NO: 159, the CDR-L2 of SEQ ID NO: 171, and the CDR-L3 of
SEQ ID NO: 184; (xxiv) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 159, the CDR-
L2 of SEQ ID NO: 173, and the CDR-L3 of SEQ ID NO: 185; (xxv) a light chain variable domain comprising
the CDR-L1 of SEQ ID NO: 159, the CDR-L2 of SEQ ID NO: 173, and the CDR-L3 of SEQ ID NO: 186;
(xxvi) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 161, the CDR-L2 of SEQ ID NO:
174, and the CDR-L3 of SEQ ID NO: 187; (xxvii) a light chain variable domain comprising the CDR-L1 of
SEQ ID NO: 162, the CDR-L2 of SEQ ID NO: 174, and the CDR-L3 of SEQ ID NO: 188; (xxviii) a light chain
variable domain comprising the CDR-L1 of SEQ ID NO: 163, the CDR-L2 of SEQ ID NO: 174, and the
CDR-L3 of SEQ ID NO: 188; (xxix) a light chain variable domain comprising the CDR-L1 of SEQ ID NO:
164, the CDR-L2 of SEQ ID NO: 174, and the CDR-L3 of SEQ ID NO: 189; (xxx) a light chain variable
domain comprising the CDR-L1 of SEQ ID NO: 165, the CDR-L2 of SEQ ID NO: 175, and the CDR-L3 of
SEQ ID NO: 190; (xxxi) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 166, the CDR-
L2 of SEQ ID NO: 176, and the CDR-L3 of SEQ ID NO: 191; (xxxi) a light chain variable domain comprising
the CDR-L1 of SEQ ID NO: 167, the CDR-L2 of SEQ ID NO: 177, and the CDR-L3 of SEQ ID NO: 192;
(xxxii) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 168, the CDR-L2 of SEQ ID
NO: 178, and the CDR-L3 of SEQ ID NO: 193, (xxxiii) a light chain variable domain comprising the CDR-
L1 of SEQ ID NO: 169, the CDR-L2 of SEQ ID NO: 179, and the CDR-L3 of SEQ ID NO: 194.

In an embodiment, the light chain variable domain of the MuSK antibody based molecule disclosed herein
comprises the CDR-L1 of SEQ ID NO: 159, the CDR-L2 of SEQ ID NO: 172, and the CDR-L3 of SEQ ID
NO: 195 or a CDR-L3 having 1, 2, 3, 4 or 5 amino acid alterations relative to the amino acid sequence of
SEQ ID NO: 195, wherein said alteration is present at residue 1, 2,6, 7,8, 9, 10, 11,12, 13, 14, 15, 16, 17,

or any combination thereof.
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In an embodiment, the antibody-based molecule that binds to human muscle-specific tyrosine-protein
kinase (MuSK) comprises a light chain variable domain, where the light chain variable domain comprises:
- aCDR-L1 amino acid sequence comprising SEQ ID NO:159 or having 1, 2, 3, 4 or 5 amino acid
alternations relative to SEQ ID NO: 159,
5 - aCDR-L2 amino acid sequence comprising SEQ ID NO: 172 or having 1, 2, 3, 4 or 5 amino acid
alternations relative to SEQ ID NO: 172, and
- aCDR-L3 amino acid sequence comprising SEQ ID NO: 195 or having 1, 2, 3, 4 or 5 amino acid
alternations relative SEQ ID NO:195 (3B2g2m1).

10 In an embodiment, the CDR-L1, CDR-L2, CDR-L3 amino acid sequence has atleast 0, 1, 2, 3, 4 or 5 amino
acid alternations relative to SEQ ID NO: 159, 172 or 195 (respectively).
In an embodiment, the antibody-based molecule that binds to human muscle-specific tyrosine-protein
kinase (MuSK) comprises a light chain variable domain, where the light chain variable domain comprises:
- aCDR-L1 amino acid sequence comprising or consisting of SEQ ID NO: 159,
15 - aCDR-L2 amino acid sequence comprising or consisting of SEQ ID NO: 172, and
a CDR-L3 amino acid sequence comprising or consisting of SEQ ID NO:195 (3B2g2m1).

The sequences of the light chain CDR sequences are provided in Table 2 below.

LCDRA1 LCDR2 LCDR3
mAb/Fab SEQ
name Sequence 1D Sequence sealb Sequence SEQib
NO: NO: NO:
X1 RASQSVSSAVA 49 SASSLYS 65 QQSSSSLIT 81
X2 RASQSVSSAVA 50 SASSLYS 66 QQSGVWLIT 82
X3 RASQSVSSAVA 51 SASSLYS 67 QQSSSSLIT 83
X4 RASQSVSSAVA 52 SASSLYS 68 QQSYKPGALIT 84
X5 RASQSVSSAVA 53 SASSLYS 69 QQSSSSLIT 85
X6 RASQSVSSAVA 54 SASSLYS 70 QQSSSSLIT 86
X7 RASQSVSSAVA 55 SASSLYS 71 QQSSRSSLLT 87
X8 RASQSVSSAVA 56 SASSLYS 72 QQSSSSLIT 88
X9 RASQSVSSAVA 57 SASSLYS 73 QQSSSSLIT 89
X10 RASQSVSSAVA 58 SASSLYS 74 QQSLWYPVT 90
X1 RASQSVSSAVA 59 SASSLYS 75 QQNSYYLIT 91
X12 RASQSVSSAVA 60 SASSLYS 76 QQSSSSLIT 92
X13 RASQSVSSAVA 61 SASSLYS 77 QQSYGSFSLIT 93
X14 RASQSVSSAVA 62 SASSLYS 78 QQGSYHLIT 94
X15 RASQSVSSAVA 63 SASSLYS 79 QQSGVWLIT 95
X16 RASQSVSSAVA 64 SASSLYS 80 QQWSSAQALIT 96
X17 RASQSVSSAVA 141 SASSLYS 143 QQSYKPGALIT 145
X18 RASQSVSSAVA 142 SASSLYS 144 QQSYWWPIT 146
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LCDRA1 LCDR2 LCDR3
mAb/Fab SEQ
name Sequence 1D Sequence sealb Sequence SEQib
NO: NO: NO:

14D10 GLSSGSVTSSNYPD 159 TTNSRHS 170 ALYMGGGSNVYV 180
7G4 GLSSGSVTSSNYPD 159 STNSRHS 171 ALYMGRGSNKDYV 181
3c4 GLSSGSVTASNYPD 160 STDSRHS 172 ALYMYSDSKLYV 182
3B2 GLSSGSVTSSNYPD 159 STDSRHS 172 GLYMYSGSKNYV 183
3G3 GLSSGSVTSSNYPD 159 STNSRHS 171 ALYMGSDIRNYV 184
31G2 GLSSGSVTSSNYPD 159 STNSRLS 173 ALYMGSGSRNYV 185
31B7 GLSSGSVTSSNYPD 159 STNSRLS 173 ALYMGSESRNYV 186
17H10 GGNRIGGKSVQ 161 ADSRRPS | 174 HVWGSTASAD 187
23B6 GGDNIGSKNAQ 162 ADSRRPS | 174 HVWDSSTNAW 188
30E1 GGDNIGSKNTQ 163 ADSRRPS | 174 HVWDSSTNAW 188
30A11 GGDNIASKNVQ 164 ADSRRPS | 174 QVWDSSTNVAV 189
16F11 KSSQSVVFGSNQKSYL | 165 YASTQES 175 QQAYSAPT 190

N
4C1 RSSQSVLYSSNQKNYL | 166 WASARES | 176 QQSYKPPYG 191

N
TA12 ESSQSVLYNQKNYLN 167 WASTRQS | 177 QQAYNAPLT 192
7G12 KSSQRVQLGSNQKSYL | 168 YASTQQS | 178 QQGYSAPFT 193

N
7B8 KSSQSVLYNQKNYLA 169 WASTRES | 179 QQGYSVPYT 194
3B2g1m1 GLSSGSVTSSNYPD 159 STDSRHS 172 GLYMYSGSKNYV 183
3B2g1m2 GLSSGSVTSSNYPD 159 STDSRHS 172 GLYMYSGSKNYV 183
3B2g1m4 GLSSGSVTSSNYPD 159 STDSRHS 172 GLYMYSGSKNYV 183
3B2g2m1 GLSSGSVTSSNYPD 159 STDSRHS 172 GLYSYSGSKNYV 195
3B2g2m2 GLSSGSVTSSNYPD 159 STDSRHS 172 GLYSYSGSKNYV 195
3B2g2m4 GLSSGSVTSSNYPD 159 STDSRHS 172 GLYSYSGSKNYV 195

Suitable amino acid modifications to the heavy chain CDR sequences and/or the light chain CDR
sequences of the MuSK antibody-based molecule disclosed herein include, for example, conservative
substitutions or functionally equivalent amino acid residue substitutions that result in variant CDR
sequences having similar or enhanced binding characteristics to those of the CDR sequences disclosed
herein as described above. Encompassed by the present invention are CDRs of Tables 1 and 2 containing
1,2, 3,4, 5, ormore amino acid alterations (depending on the length of the CDR) that maintain or enhance
MuSK binding of the antibody. Suitable amino acid modifications to the heavy chain CDR sequences of
Table 1 and/or the light chain CDR sequences of Tables 1 and 2 include, for example, conservative
substitutions or functionally equivalent amino acid residue substitutions that result in variant CDR
sequences having similar or enhanced binding characteristics to those of the CDR sequences of Table 1
and Table 2. Conservative substitutions are those that take place within a family of amino acids that are
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related in their side chains. Genetically encoded amino acids can be divided into four families: (1) acidic
(aspartate, glutamate); (2) basic (lysine, arginine, histidine); (3) nonpolar (alanine, valine, leucine,
isoleucine, proline, phenylalanine, methionine, tryptophan); and (4) uncharged polar (glycine, asparagine,
glutamine, cysteine, serine, threonine, tyrosine). Phenylalanine, tryptophan, and tyrosine are sometimes
classified jointly as aromatic amino acids. Alternatively, the amino acid repertoire can be grouped as (1)
acidic (aspartate, glutamate); (2) basic (lysine, arginine histidine), (3) aliphatic (glycine, alanine, valine,
leucine, isoleucine, serine, threonine), with serine and threonine optionally grouped separately as aliphatic-
hydroxyl; (4) aromatic (phenylalanine, tyrosine, tryptophan); (5) amide (asparagine, glutamine); and (6)
sulfur-containing (cysteine and methionine) (Stryer (ed.), Biochemistry, 2nd ed, WH Freeman and Co.,
1981, which is hereby incorporated by reference in its entirety). Non-conservative substitutions can also
be made to the heavy chain CDR sequences of Table 1 and the light chain CDR sequences of Table 2.
Non-conservative substitutions involve substituting one or more amino acid residues of the CDR with one
or more amino acid residues from a different class of amino acids to improve or enhance the binding
properties of CDR. The amino acid sequences of the heavy chain CDRs of Table 1 and/or the light chain
CDRs of Table 2 may further comprise one or more internal neutral amino acid insertions or deletions that

maintain or enhance MuSK binding.

In an embodiment, the MuSK antibody-based molecule comprises:

(i) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 1, the CDR-H2 of SEQ
ID NO: 17, and the CDR-H3 of SEQ ID NO: 33, and a light chain variable domain comprising the CDR-L1
of SEQ ID NO: 49, the CDR-L2 of SEQ ID NO: 65, and the CDR-L3 of SEQ ID NO: 81;

(i) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 2, the CDR-H2 of SEQ
ID NO: 18, and the CDR-H3 of SEQ ID NO: 34, and a light chain variable domain comprising the CDR-L1
of SEQ ID NO: 50, the CDR-L2 of SEQ ID NO: 66, and the CDR-L3 of SEQ ID NO: 82;

(iii)y a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 3, the CDR-H2 of SEQ
ID NO: 19, and the CDR-H3 of SEQ ID NO: 35, and a light chain variable domain comprising the CDR-L1
of SEQ ID NO: 51, the CDR-L2 of SEQ ID NO: 67, and the CDR-L3 of SEQ ID NO: 83;

(iv) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 4, the CDR-H2 of SEQ
ID NO: 20, and the CDR-H3 of SEQ ID NO: 36, and a light chain variable domain comprising the CDR-L1
of SEQ ID NO: 52, the CDR-L2 of SEQ ID NO: 68, and the CDR-L3 of SEQ ID NO: 84;

(v) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 5, the CDR-H2 of SEQ
ID NO: 21, and the CDR-H3 of SEQ ID NO: 37, and a light chain variable domain comprising the CDR-L1
of SEQ ID NO: 53, the CDR-L2 of SEQ ID NO: 69, and the CDR-L3 of SEQ ID NO: 85;

(vi) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 6, the CDR-H2 of SEQ
ID NO: 22, and the CDR-H3 of SEQ ID NO: 38, and a light chain variable domain comprising the CDR-L1
of SEQ ID NO: 54, the CDR-L2 of SEQ ID NO: 70, and the CDR-L3 of SEQ ID NO: 86;

(vii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 7, the CDR-H2 of SEQ
ID NO: 23, and the CDR-H3 of SEQ ID NO: 39, and a light chain variable domain comprising the CDR-L1
of SEQ ID NO: 55, the CDR-L2 of SEQ ID NO:71, and the CDR-L3 of SEQ ID NO: 87;
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(viii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 8, the CDR-H2 of SEQ
ID NO: 24, and the CDR-H3 of SEQ ID NO: 40, and a light chain variable domain comprising the CDR-L1
of SEQ ID NO: 56, the CDR-L2 of SEQ ID NO: 72, and the CDR-L3 of SEQ ID NO: 88;

(ix) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 9, the CDR-H2 of SEQ
ID NO: 25, and the CDR-H3 of SEQ ID NO: 41, and a light chain variable domain comprising the CDR-L1
of SEQ ID NO: 57, the CDR-L2 of SEQ ID NO: 73, and the CDR-L3 of SEQ ID NO: 89;

(x) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 10, the CDR-H2 of SEQ
ID NO: 26, and the CDR-H3 of SEQ ID NO: 42, and a light chain variable domain comprising the CDR-L1
of SEQ ID NO: 58, the CDR-L2 of SEQ ID NO: 74, and the CDR-L3 of SEQ ID NO: 90;

(xi) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 11, the CDR-H2 of SEQ
ID NO: 27, and the CDR-H3 of SEQ ID NO: 43, and a light chain variable domain comprising the CDR-L1
of SEQ ID NO: 59, the CDR-L2 of SEQ ID NO: 75, and the CDR-L3 of SEQ ID NO: 91;

(xii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 12, the CDR-H2 of SEQ
ID NO: 28, and the CDR-H3 of SEQ ID NO: 44, and a light chain variable domain comprising the CDR-L1
of SEQ ID NO: 60, the CDR-L2 of SEQ ID NO: 76, and the CDR-L3 of SEQ ID NO: 92;

(xiii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 13, the CDR-H2 of
SEQ ID NO: 29, and the CDR-H3 of SEQ ID NO: 45, and a light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 61, the CDR-L2 of SEQ ID NO: 77, and the CDR-L3 of SEQ ID NO: 93;

(xiv) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 14, the CDR-H2 of
SEQ ID NO: 30, and the CDR-H3 of SEQ ID NO: 46, and a light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 62, the CDR-L2 of SEQ ID NO: 78, and the CDR-L3 of SEQ ID NO: 94;

(xv) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 15, the CDR-H2 of SEQ
ID NO: 31, and the CDR-H3 of SEQ ID NO: 47, and a light chain variable domain comprising the CDR-L1
of SEQ ID NO: 63, the CDR-L2 of SEQ ID NO: 79, and the CDR-L3 of SEQ ID NO: 95;

(xvi) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 16, the CDR-H2 of
SEQ ID NO: 32, and the CDR-H3 of SEQ ID NO: 48, and a light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 64, the CDR-L2 of SEQ ID NO: 80, and the CDR-L3 of SEQ ID NO: 96;

(xvii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 135, the CDR-H2 of
SEQ ID NO: 137, and the CDR-H3 of SEQ ID NO: 139, and a light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 141, the CDR-L2 of SEQ ID NO: 143, and the CDR-L3 of SEQ ID NO: 145; and

(xviii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 136, the CDR-H2 of
SEQ ID NO: 138, and the CDR-H3 of SEQ ID NO: 140, and a light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 142, the CDR-L2 of SEQ ID NO: 144, and the CDR-L3 of SEQ ID NO: 146.

In an embodiment, the MuSK antibody-based molecule comprises:

(ii.a) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 2, the CDR-H2 of SEQ
ID NO: 18, and the CDR-H3 of SEQ ID NO: 240, and a light chain variable domain comprising the CDR-L1
of SEQ ID NO: 50, the CDR-L2 of SEQ ID NO: 66, and the CDR-L3 of SEQ ID NO: 82 (X2m1);
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(ii.b) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 2, the CDR-H2 of SEQ
ID NO: 18, and the CDR-H3 of SEQ ID NO: 241, and a light chain variable domain comprising the CDR-L1
of SEQ ID NO: 50, the CDR-L2 of SEQ ID NO: 66, and the CDR-L3 of SEQ ID NO: 82 (X2m2);

(ii.c) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 2, the CDR-H2 of SEQ
ID NO: 18, and the CDR-H3 of SEQ ID NO: 242, and a light chain variable domain comprising the CDR-L1
of SEQ ID NO: 50, the CDR-L2 of SEQ ID NO: 66, and the CDR-L3 of SEQ ID NO: 82 (X2m3);

(ii.d) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 2, the CDR-H2 of SEQ
ID NO: 18, and the CDR-H3 of SEQ ID NO: 243, and a light chain variable domain comprising the CDR-L1
of SEQ ID NO: 50, the CDR-L2 of SEQ ID NO: 66, and the CDR-L3 of SEQ ID NO: 82 (X2m4);

(ii.e) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 2, the CDR-H2 of SEQ
ID NO: 18, and the CDR-H3 of SEQ ID NO: 244, and a light chain variable domain comprising the CDR-L1
of SEQ ID NO: 50, the CDR-L2 of SEQ ID NO: 66, and the CDR-L3 of SEQ ID NO: 82 (X2m5);

(ii.f) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 2, the CDR-H2 of SEQ
ID NO: 18, and the CDR-H3 of SEQ ID NO: 245, and a light chain variable domain comprising the CDR-L1
of SEQ ID NO: 50, the CDR-L2 of SEQ ID NO: 66, and the CDR-L3 of SEQ ID NO: 82 (X2m6);

(ii.g) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 2, the CDR-H2 of SEQ
ID NO: 18, and the CDR-H3 of SEQ ID NO: 246, and a light chain variable domain comprising the CDR-L1
of SEQ ID NO: 50, the CDR-L2 of SEQ ID NO: 66, and the CDR-L3 of SEQ ID NO: 82 (X2m7);

(ii.f) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 2, the CDR-H2 of SEQ
ID NO: 18, and the CDR-H3 of SEQ ID NO: 247, and a light chain variable domain comprising the CDR-L1
of SEQ ID NO: 50, the CDR-L2 of SEQ ID NO: 66, and the CDR-L3 of SEQ ID NO: 82 (X2m8).

In an embodiment, the MuSK antibody-based molecule comprises:
(xvii.a) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 135, the CDR-H2 of
SEQ ID NO: 137, and the CDR-H3 of SEQ ID NO: 248, and a light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 141, the CDR-L2 of SEQ ID NO: 143, and the CDR-L3 of SEQ ID NO: 145 (X17m1);
(xvii.b) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 135, the CDR-H2 of
SEQ ID NO: 137, and the CDR-H3 of SEQ ID NO: 249, and a light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 141, the CDR-L2 of SEQ ID NO: 143, and the CDR-L3 of SEQ ID NO: 145 (X17m2);
(xvii.c) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 135, the CDR-H2 of
SEQ ID NO: 137, and the CDR-H3 of SEQ ID NO: 250, and a light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 141, the CDR-L2 of SEQ ID NO: 143, and the CDR-L3 of SEQ ID NO: 145 (X17m3);
(xvii.d) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 135, the CDR-H2 of
SEQ ID NO: 137, and the CDR-H3 of SEQ ID NO: 251, and a light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 141, the CDR-L2 of SEQ ID NO: 143, and the CDR-L3 of SEQ ID NO: 145 (X17m6).

In an embodiment, the MuSK antibody-based molecule comprises:
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(i) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 147, the CDR-H2 of SEQ
ID NO: 150, and the CDR-H3 of SEQ ID NO: 156, and the light chain variable domain comprising the CDR-
L1 of SEQ ID NO: 159, the CDR-L2 of SEQ ID NO: 170, and the CDR-L3 of SEQ ID NO: 180 (14D10);
(i) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 147, the CDR-H2 of SEQ
ID NO: 150, and the CDR-H3 of SEQ ID NO: 156, and the light chain variable domain comprising the CDR-
L1 of SEQ ID NO: 159, the CDR-L2 of SEQ ID NO: 171, and the CDR-L3 of SEQ ID NO: 181 (7G4);
(ii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 147, the CDR-H2 of
SEQ ID NO: 150, and the CDR-H3 of SEQ ID NO: 156, and the light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 160, the CDR-L2 of SEQ ID NO: 172, and the CDR-L3 of SEQ ID NO: 182 (3C4);
(iv) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 147, the CDR-H2 of
SEQ ID NO: 150, and the CDR-H3 of SEQ ID NO: 156, and the light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 159, the CDR-L2 of SEQ ID NO: 172, and the CDR-L3 of SEQ ID NO: 183 (3B2);
(v) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 147, the CDR-H2 of
SEQ ID NO: 150, and the CDR-H3 of SEQ ID NO: 156, and the light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 159, the CDR-L2 of SEQ ID NO: 171, and the CDR-L3 of SEQ ID NO: 184 (3G3);
(vi) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 147, the CDR-H2 of
SEQ ID NO: 150, and the CDR-H3 of SEQ ID NO: 156, and the light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 159, the CDR-L2 of SEQ ID NO: 173, and the CDR-L3 of SEQ ID NO: 185 (31G2);
(vii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 147, the CDR-H2 of
SEQ ID NO: 150, and the CDR-H3 of SEQ ID NO: 156, and the light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 159, the CDR-L2 of SEQ ID NO: 173, and the CDR-L3 of SEQ ID NO: 186 (31B7);
(viii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 148, the CDR-H2 of
SEQ ID NO: 151, and the CDR-H3 of SEQ ID NO: 157, and the light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 161, the CDR-L2 of SEQ ID NO: 174, and the CDR-L3 of SEQ ID NO: 187 (17H10);
(ix) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 148, the CDR-H2 of
SEQ ID NO: 151, and the CDR-H3 of SEQ ID NO: 157, and the light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 162, the CDR-L2 of SEQ ID NO: 174, and the CDR-L3 of SEQ ID NO: 188 (23B6);
(X) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 148, the CDR-H2 of
SEQ ID NO: 151, and the CDR-H3 of SEQ ID NO: 157, and the light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 163, the CDR-L2 of SEQ ID NO: 174, and the CDR-L3 of SEQ ID NO: 188 (30E1);
(xi) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 148, the CDR-H2 of
SEQ ID NO: 151, and the CDR-H3 of SEQ ID NO: 157, and the light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 164, the CDR-L2 of SEQ ID NO: 174, and the CDR-L3 of SEQ ID NO: 189 (30A11);
(xii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 149, the CDR-H2 of
SEQ ID NO: 152, and the CDR-H3 of SEQ ID NO: 158, and the light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 165, the CDR-L2 of SEQ ID NO: 175, and the CDR-L3 of SEQ ID NO: 190 (16F11);
(xiii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 149, the CDR-H2 of
SEQ ID NO: 152, and the CDR-H3 of SEQ ID NO: 158, and the light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 166, the CDR-L2 of SEQ ID NO: 176, and the CDR-L3 of SEQ ID NO: 191 (4C11);
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(xiv) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 149, the CDR-H2 of
SEQ ID NO: 152, and the CDR-H3 of SEQ ID NO: 158, and the light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 167, the CDR-L2 of SEQ ID NO: 177, and the CDR-L3 of SEQ ID NO: 192 (7A12);

(xv) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 149, the CDR-H2 of
SEQ ID NO: 152, and the CDR-H3 of SEQ ID NO: 158, and the light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 168, the CDR-L2 of SEQ ID NO: 178, and the CDR-L3 of SEQ ID NO: 193 (7G12);

(xvi) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 149, the CDR-H2 of
SEQ ID NO: 152, and the CDR-H3 of SEQ ID NO: 158, and the light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 169, the CDR-L2 of SEQ ID NO: 179, and the CDR-L3 of SEQ ID NO: 194 (7B8);

(xvii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 147, the CDR-H2 of
SEQ ID NO: 153, and the CDR-H3 of SEQ ID NO: 156, and the light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 159, the CDR-L2 of SEQ ID NO: 172, and the CDR-L3 of SEQ ID NO: 183
(3B2g1m1);
(xviii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 147, the CDR-H2 of SEQ ID
NO: 154, and the CDR-H3 of SEQ ID NO: 156, and the light chain variable domain comprising the CDR-L1
of SEQ ID NO: 159, the CDR-L2 of SEQ ID NO: 172, and the CDR-L3 of SEQ ID NO: 183 (3B2g1m2);

(xvix) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 147, the CDR-H2 of
SEQ ID NO: 155, and the CDR-H3 of SEQ ID NO: 156, and the light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 159, the CDR-L2 of SEQ ID NO: 172, and the CDR-L3 of SEQ ID NO: 183
(3B2g1m4);

(xx) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 147, the CDR-H2 of
SEQ ID NO: 153, and the CDR-H3 of SEQ ID NO: 156, and the light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 159, the CDR-L2 of SEQ ID NO: 172, and the CDR-L3 of SEQ ID NO: 195
(3B2g2m1);

(xxi) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 147, the CDR-H2 of
SEQ ID NO: 154, and the CDR-H3 of SEQ ID NO: 156, and the light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 159, the CDR-L2 of SEQ ID NO: 172, and the CDR-L3 of SEQ ID NO: 195
(3B2g2m2); and

(xxii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 147, the CDR-H2 of
SEQ ID NO: 155, and the CDR-H3 of SEQ ID NO: 156, and the light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 159, the CDR-L2 of SEQ ID NO: 172, and the CDR-L3 of SEQ ID NO: 195
(3B2g2m4)

In a preferred embodiment, the antibody-based molecule that binds to human muscle-specific tyrosine-
protein kinase (MuSK) comprises a heavy chain variable domain and a light chain variable domain,
where the heavy chain variable domain comprises:
- a CDR-H1 amino acid sequence comprising SEQ ID NO: 147 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 147,
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- a CDR-HZ amino acid sequence comprising SEQ ID NO: 153 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 153, and

- a CDR-H3 amino acid sequence comprising SEQ ID NO:156 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:156 (3B2g2m1) and

where the light chain variable domain comprises:

- aCDR-L1 amino acid sequence comprising SEQ ID NO: 159 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 159,

- aCDR-L2 amino acid sequence comprising SEQ ID NO: 172 or1, 2, 3, 4 or 5 amino acid alterations
relative to SEQ ID NO: 172, and

- aCDR-L3 amino acid sequence comprising SEQ ID NO: 195 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:195 (3B2g2m1).

In an embodiment, the CDR-H2 of the antibody comprises a proline (P) at position 3, a tryptophan (W) at

position 4, and a serine (S) or asparagine (N) at position 5.

In a more preferred embodiment, the antibody-based molecule that binds to human muscle-specific
tyrosine-protein kinase (MuSK) comprises a heavy chain variable domain and a light chain variable domain,
where the heavy chain variable domain comprises:

- aCDR-H1 amino acid sequence comprising or consisting of SEQ ID NO: 147,

- a CDR-H2 amino acid sequence comprising or consisting of SEQ ID NO: 153, and

- a CDR-H3 amino acid sequence comprising or consisting of SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:

- aCDR-L1 amino acid sequence comprising or consisting of SEQ ID NO: 159,

- aCDR-L2 amino acid sequence comprising or consisting of SEQ ID NO: 172, and

- aCDR-L3 amino acid sequence comprising or consisting of SEQ ID NO:195 (3B2g2m1).

The MuSK antibody-based molecule as described herein may comprise a variable light (VL) chain, a
variable heavy (VH) chain, or a combination of VL and VH chains. In some embodiments, the VH chain of
the MuSK antibody-based molecule comprises any one of the VH amino acid sequences provided in Table
3 below, or an amino acid sequence that is at least 60%, at least 61%, at least 62%, at least 63%, at least
64%, at least 65%, at least 66%, at least 67%, at least 68%, at least 69%, at least 70%, at least 71%, at
least 72%, at least 73%, at least 74%, at least 75%, at least 76%, at least 77%, at least 78%, at least 79%,
at least 80%, at least 81%, at least 82%, at least 83%, at least 84%, at least 85%, at least 86%, at least
87%, at least 88%, at least 89%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at
least 95%, at least 96%, at least 97%, at least 98%, at least 99%, identical or similar to any one of the VH
amino acid sequences listed in Table 3. In some embodiments, the VL chain of the MuSK antibody-based
molecule comprises any one of the VL amino acid sequences provided in Table 3 below, or an amino acid

sequence that is at least 60%, identical or similar to any one of the VL amino acid sequences listed in Table
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3. In an embodiment, the identity or similarity is at least 61%, at least 62%, at least 63%, at least 64%, at
least 65%, at least 66%, at least 67%, at least 68%, at least 69%, at least 70%, at least 71%, at least 72%,
at least 73%, at least 74%, at least 75%, at least 76%, at least 77%, at least 78%, at least 79%, at least
80%, at least 81%, at least 82%, at least 83%, at least 84%, at least 85%, at least 86%, at least 87%, at
least 88%, at least 89%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%,
at least 96%, at least 97%, at least 98%, at least 99%.

mAb/Fab

name

Domain

Sequence

SEQID
NO:

X1

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSSSIHWVRQAPGKGLEWVA
SISSSSGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARKY
WSQYYWAHYYGGLDYWGQGTLVTVSS

97

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSSSSLITFGQGT
KVEIK

98

X2

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTVSSSSIHWVRQAPGKGLEWVA
SISSSYGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSE
GDRYVSGYMGMDYWGQGTLVTVSS

99

X2m1

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTVSSSSIHWVRQAPGKGLEWVA
SISSSYGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSE
GDRYVSGYFGFDYWGQGTLVTVSS

252

X2m2

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTVSSSSIHWVRQAPGKGLEWVA
SISSSYGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSE
GDRYVSGYFGLDYWGQGTLVTVSS

253

X2m3

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTVSSSSIHWVRQAPGKGLEWVA
SISSSYGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSE
GDRYVSGYSGFDYWGQGTLVTVSS

254

X2m4

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTVSSSSIHWVRQAPGKGLEWVA
SISSSYGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSE
GDRYVSGYSGLDYWGQGTLVTVSS

255

X2mb

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTVSSSSIHWVRQAPGKGLEWVA
SISSSYGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSE
GDRYVSGYFGMDYWGQGTLVTVSS

256

X2m6

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTVSSSSIHWVRQAPGKGLEWVA
SISSSYGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSE
GDRYVSGYSGMDYWGQGTLVTVSS

257

X2m7

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTVSSSSIHWVRQAPGKGLEWVA
SISSSYGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSE
GDRYVSGYMGFDYWGQGTLVTVSS

258

X2m8

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTVSSSSIHWVRQAPGKGLEWVA
SISSSYGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSE
GDRYVSGYMGLDYWGQGTLVTVSS

259
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mAb/Fab

name

Domain

Sequence

SEQID
NO:

X2

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSGVWLITFGQGT
KVEIK

100

X3

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTISSSSIHWVRQAPGKGLEWVAS
ISSSSGYTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSWY
EMWMSGYFGFDYWGQGTLVTVSS

101

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSSSSLITFGQGT
KVEIK

102

X4

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTVSSSSIHWVRQAPGKGLEWVA
SISSSSGSTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARGE
HDYYVFGYLGMDYWGQGTLVTVSS

103

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSYKPGALITFGQ
GTKVEIK

104

X5

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTFYSSSIHWVRQAPGKGLEWVA
SISSSSGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSY
TMFYYGGWYGSGYFGMDYWGQGTLVTVSS

105

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSSSSLITFGQGT
KVEIK

106

X6

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSSSIHWVRQAPGKGLEWVA
SISSYSGYTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARTY
GSYYVSSYTGMDYWGQGTLVTVSS

107

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSSSSLITFGQGT
KVEIK

108

X7

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTLYSSSIHWVRQAPGKGLEWVA
SISSSYSSTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARLA
GLYHYPGYLGLDYWGQGTLVTVSS

109

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSSRSSLLTFGQG
TKVEIK

110

X8

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTVSSSSIHWVRQAPGKGLEWVA
SISSSSGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSW
SYHPWYYHVGWYTGLDYWGQGTLVTVSS

111

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSSSSLITFGQGT
KVEIK

112
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Sequence

SEQID
NO:

X9

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSSSIHWVRQAPGKGLEWVA
SIYSSSGSTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSG
GEFYITSYYGMDYWGQGTLVTVSS

113

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSSSSLITFGQGT
KVEIK

114

X10

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSSSIHWVRQAPGKGLEWVA
SISSSYSSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARKY
YRWRHNKYQGFDYWGQGTLVTVSS

115

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSLWYPVTFGQG
TKVEIK

116

X1

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTISSSSIHWVRQAPGKGLEWVAS
ISSYSGSTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSWG
SYYVSGFVGFDYWGQGTLVTVSS

117

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQNSYYLITFGQGT
KVEIK

118

X12

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTISSSSIHWVRQAPGKGLEWVAY
ISPSSGYTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARQYW
VPQWWITQYFGMDYWGQGTLVTVSS

119

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSSSSLITFGQGT
KVEIK

120

X13

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTISSSSIHWVRQAPGKGLEWVAS
ISSSSGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSSE
HWYTIGYYGIDYWGQGTLVTVSS

121

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSYGSFSLITFGQ
GTKVEIK

122

X14

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSSSIHWVRQAPGKGLEWVA
SISSSSGYTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARGS
HHWFLWIYSGLDYWGQGTLVTVSS

123

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQGSYHLITFGQGT
KVEIK

124

X15

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTVSSSSIHWVRQAPGKGLEWVA
SISSSYGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSE
GDRYVSGYMGMDYWGQGTLVTVSS

125
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VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSGVWLITFGQGT
KVEIK

126

X16

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSSSIHWVRQAPGKGLEWVA
SIYSSYGYTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARNW
GYYMYWGWYYALDYWGQGTLVTVSS

127

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQWSSAQALITFGQ
GTKVEIK

128

X17

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTISYSSIHWVRQAPGKGLEWVAS
IYSSSGSTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARGDH
GYYVFGYLGMDYWGQGTLVTVSS

131

X17m1

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTISYSSIHWVRQAPGKGLEWVAS
IYSSSGSTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARGDH
GYYVSGYLGMDYWGQGTLVTVSS

260

X17m2

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTISYSSIHWVRQAPGKGLEWVAS
IYSSSGSTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARGDH
GYYVYGYLGMDYWGQGTLVTVSS

261

X17m3

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTISYSSIHWVRQAPGKGLEWVAS
IYSSSGSTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARGDH
GYYVSGYLGFDYWGQGTLVTVSS

262

X17m6

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTISYSSIHWVRQAPGKGLEWVAS
IYSSSGSTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARGEH
GYYVSGYLGFDYWGQGTLVTVSS

263

X17

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSYKPGALITFGQ
GTKVEIK

132

X18

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTISSSSIHWVRQAPGKGLEWVAS
ISSSSGYTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARKYS
KRAYPDYYWRGLDYWGQGTLVTVSS

133

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSYWWPITFGQGT
KVEIK

134

14D10

VH

ELQLVESGGGLVQPGGSLRLSCAASGFTFDDYGMSWVRQAPGKGLEWY
SAIPWNGGSTYYKESVKGRFTISRDNAKKTLYLQMNSLKSEDTAVYYCAKR
SGRIAFGALDAWGQGTLVTVSS

196

VL

QAVVTQEPSLSVSPGGTVTLTCGLSSGSVTSSNYPDWYQQTPGQAPRTLI
YTTNSRHSGVPSRFSGSISGNKAALTITGAQPEDEADYYCALYMGGGSNV
YVFGGGTKLTVL

197
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7G4

VH

ELQLVESGGGLVQPGGSLRLSCAASGFTFDDYGMSWVRQAPGKGLEWY
SAIPWNGGSTYYKESVKGRFTISRDNAKKTLYLQMNSLKSEDTAVYYCAKR
SGRIAFGALDAWGQGTLVTVSS

198

VL

QAVVTQEPSLSVSPGGTVTLTCGLSSGSVTSSNYPDWYQQTPGQAPRALI
YSTNSRHSGVPSRFSGSISGNKAALTITGAQPEDEADYYCALYMGRGSNK
DYVFGGGTKLTVL

199

3C4

VH

ELQLVESGGGLVQPGGSLRLSCAASGFTFDDYGMSWVRQAPGKGLEWY
SAIPWNGGSTYYKESVKGRFTISRDNAKKTLYLQMNSLKSEDTAVYYCAKR
SGRIAFGALDAWGQGTLVTVSS

200

VL

QAVVTQEPSLSVSPGGTVTLTCGLSSGSVTASNYPDWYQQTPGQAPRGLI
YSTDSRHSGVPSRFSGSISGNKAALTITGAQPEDEADYYCALYMYSDSKLY
VFGGGTKLTVL

201

3B2

VH

ELQLVESGGGLVQPGGSLRLSCAASGFTFDDYGMSWVRQAPGKGLEWY
SAIPWNGGSTYYKESVKGRFTISRDNAKKTLYLQMNSLKSEDTAVYYCAKR
SGRIAFGALDAWGQGTLVTVSS

202

VL

QAVVTQEPSLSVSPGGTVTLTCGLSSGSVTSSNYPDWYQQTPGQAPRGLI
YSTDSRHSGVPSRFSGSISGNKAALTITGAQSEDEADYYCGLYMYSGSKN
YVFGGGTKLTVL

203

3G3

VH

ELQLVESGGGLVQPGGSLRLSCAASGFTFDDYGMSWVRQAPGKGLEWY
SAIPWNGGSTYYKESVKGRFTISRDNAKKTLYLQMNSLKSEDTAVYYCAKR
SGRIAFGALDAWGQGTLVTVSS

204

VL

QTVVTQEPSLSVSPGGTVTLTCGLSSGSVTSSNYPDWYQQTPGQAPRALI
YSTNSRHSGVPSRFSGSTSGNKAALTITGAQPEDEADYYCALYMGSDIRN
YVFGGGTKLTVL

205

31G2

VH

ELQLVESGGGLVQPGGSLRLSCAASGFTFDDYGMSWVRQAPGKGLEWY
SAIPWNGGSTYYKESVKGRFTISRDNAKKTLYLQMNSLKSEDTAVYYCAKR
SGRIAFGALDAWGQGTLVTVSS

206

VL

QAVVTQEPSLSVSPGGTVTLTCGLSSGSVTSSNYPDWYQQTPGQAPRALI
YSTNSRLSGVPSRFSGSFSGNKAALTITGAQPEDEADYYCALYMGSGSRN
YVFGGGTKLTVL

207

31B7

VH

ELQLVESGGGLVQPGGSLRLSCAASGFTFDDYGMSWVRQAPGKGLEWY
SAIPWNGGSTYYKESVKGRFTISRDNAKKTLYLQMNSLKSEDTAVYYCAKR
SGRIAFGALDAWGQGTLVTVSS

208

VL

QAVVTQEPSLSVSPGGTVTLTCGLSSGSVTSSNYPDWYQQTPGQAPRALI
YSTNSRLSGVPSRFSGSFSGNKAALTITGAQPEDEADYYCALYMGSESRN
YVFGGGTKLTVL

209

17H10

VH

QVQVQESGPGLVKPSQTLSLTCTVSGGSITARYYSWSWIRQPPGKGLEW
MGVIAYDGSTYYSPSLKSRTSISRDTSKNQFSLHLSSVTPDDTAVYYCARG
SSRVAAAFDSWGQGTQVTVSS

210
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VL

SYELTQSPSVSVALRQTAKITCGGNRIGGKSVQWYQQKPGQAPMLVIYAD
SRRPSGIPERFTGSNSGNTATLTITGAQAEDEADYYCHVWGSTASADFGG
GTHLTVL

21

23B6

VH

QVQVQESGPGLVKPSQTLSLTCTVSGGSITARYYSWSWIRQPPGKGLEW
MGVIAYDGSTYYSPSLKSRTSISRDTSKNQFSLHLSSVTPDDTAVYYCARG
SSRVAAAFDSWGQGTQVTVSS

212

VL

SYELTQSPSVSVALRQTAKITCGGDNIGSKNAQWYQQKPGQAPVMVLYAD
SRRPSGIPERFSGSNSGNTATLTISGAQAEDEADYYCHVWDSSTNAWFGG
GTHLTVL

213

30E1

VH

QVQVQESGPGLVKPSQTLSLTCTVSGGSITARYYSWSWIRQPPGKGLEW
MGVIAYDGSTYYSPSLKSRTSISRDTSKNQFSLHLSSVTPDDTAVYYCARG
SSRVAAAFDSWGQGTQVTVSS

214

VL

SYELTQSPSVSVALRRTAKITCGGDNIGSKNTQWYQQKPGQAPVLVIYADS
RRPSGIPERFSGSNSGNTATLTISGAQAEDEADYYCHVWDSSTNAWFGGG
THLTVL

215

30A11

VH

QVQVQESGPGLVKPSQTLSLTCTVSGGSITARYYSWSWIRQPPGKGLEW
MGVIAYDGSTYYSPSLKSRTSISRDTSKNQFSLHLSSVTPDDTAVYYCARG
SSRVAAAFDSWGQGTQVTVSS

216

VL

SYELTQSPSVTVALRQTAKITCGGDNIASKNVQWYQQKPGQAPSLVIWAD
SRRPSGIPVRFSGSNFGNTATLTISGAQAEDEADYYCQVWDSSTNVAVFG
GGTHLTVL

217

16F11

VH

EVQLVESGGGLVQPGGSLSLSCVASGFTFSLYYMNWVRQAPGKGLEWLS
VIDTHSIAYYADSVKGRFTISRDNVKNTLYLQLNNLKPEDTALYYCVLGRTAL
VRWGQGTQVTVSS

218

VL

DIVMTQSPSSVTASVGEKVTINCKSSQSVVFGSNQKSYLNWYQQRPGQSP
RLLIYYASTQESGIPDRFSGSGSTTDFTLTISSVQPEDAAVYYCQQAYSAPT
FGSGTRLEIK

219

4C1

VH

EVQLVESGGGLVQPGGSLSLSCVASGFTFSLYYMNWVRQAPGKGLEWLS
VIDTHSIAYYADSVKGRFTISRDNVKNTLYLQLNNLKPEDTALYYCVLGRTAL
VRWGQGTQVTVSS

220

VL

DIVMTQSPSSVTASAGERVTINCRSSQSVLYSSNQKNYLNWYQQRLGQSP
RLLIYWASARESGVPDRFSGSGSTTNFTLTISSFQPEDAAVYYCQQSYKPP
YGFGSGTRLEIK

221

TA12

VH

EVQLVESGGGLVQPGGSLSLSCVASGFTFSLYYMNWVRQAPGKGLEWLS
VIDTHSIAYYADSVKGRFTISRDNVKNTLYLQLNNLKPEDTALYYCVLGRTAL
VRWGQGTQVTVSS

222

VL

EIVLTQSPSSVTASIGEKVTINCESSQSVLYNQKNYLNWYQQRPGQSPRLLI
YWASTRQSGVPDRFSGSGSGSTTDFTLTISSFQPEDVAVYYCQQAYNAPL
TFGPGTKVELK

223
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7G12

VH

EVQLVESGGGLVQPGGSLSLSCVASGFTFSLYYMNWVRQAPGKGLEWLS
VIDTHSIAYYADSVKGRFTISRDNVKNTLYLQLNNLKPEDTALYYCVLGRTAL
VRWGQGTQVTVSS

224

VL

EIVLTQSPNSVTASVGEKVTINCKSSQRVQLGSNQKSYLNWYQQRPGQSP
RLLIYYASTQQSGIPDRFSGSGSATDFTLTINSVQPEDAAVYYCQQGYSAP
FTFGQGTKVELK

225

7B8

VH

EVQLVESGGGLVQPGGSLSLSCVASGFTFSLYYMNWVRQAPGKGLEWLS
VIDTHSIAYYADSVKGRFTISRDNVKNTLYLQLNNLKPEDTALYYCVLGRTAL
VRWGQGTQVTVSS

226

VL

EIVLTQSPSSVTASAGEKVTINCKSSQSVLYNQKNYLAWYQQRPGQSPRLL
IYWASTRESGVPDRFSGSGSTTDFTLTISSFQPEDVAVYYCQQGYSVPYTF
GSGTRLEIK

227

3B2g1m1

VH

EVQLLESGGGLVQPGGSLRLSCAASGFTFSDYGMSWVRQAPGKGLEWVS
AIPWSGGSTYYKESVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKRS
GRIAFGALDAWGQGTLVTVSS

228

VL

QTVWTQEPSFSVSPGGTVTLTCGLSSGSVTSSNYPDWYQQTPGQAPRTLI
YSTDSRHSGVPDRFSGSILGNKAALTITGAQADDESDYYCGLYMYSGSKN
YVFGGGTKLTVL

229

3B2g1m2

VH

EVQLLESGGGLVQPGGSLRLSCAASGFTFSDYGMSWVRQAPGKGLEWVS
AIPGSGGSTYYKESVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKRS
GRIAFGALDAWGQGTLVTVSS

230

VL

QTVWTQEPSFSVSPGGTVTLTCGLSSGSVTSSNYPDWYQQTPGQAPRTLI
YSTDSRHSGVPDRFSGSILGNKAALTITGAQADDESDYYCGLYMYSGSKN
YVFGGGTKLTVL

231

3B2g1m4

VH

EVQLLESGGGLVQPGGSLRLSCAASGFTFSDYGMSWVRQAPGKGLEWVS
AIPWQGGSTYYKESVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKR
SGRIAFGALDAWGQGTLVTVSS

232

VL

QTVWTQEPSFSVSPGGTVTLTCGLSSGSVTSSNYPDWYQQTPGQAPRTLI
YSTDSRHSGVPDRFSGSILGNKAALTITGAQADDESDYYCGLYMYSGSKN
YVFGGGTKLTVL

233

3B2g2m1

VH

EVQLLESGGGLVQPGGSLRLSCAASGFTFSDYGMSWVRQAPGKGLEWVS
AIPWSGGSTYYKESVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKRS
GRIAFGALDAWGQGTLVTVSS

234

VL

QTVWTQEPSFSVSPGGTVTLTCGLSSGSVTSSNYPDWYQQTPGQAPRTLI
YSTDSRHSGVPDRFSGSILGNKAALTITGAQADDESDYYCGLYSYSGSKNY
VFGGGTKLTVL

235

3B2g2m2

VH

EVQLLESGGGLVQPGGSLRLSCAASGFTFSDYGMSWVRQAPGKGLEWVS
AIPGSGGSTYYKESVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKRS
GRIAFGALDAWGQGTLVTVSS

236
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mAb/Fab Domain | Sequence SEQID
name NO:
VL QTVVTQEPSFSVSPGGTVTLTCGLSSGSVTSSNYPDWYQQTPGQAPRTLI | 237
YSTDSRHSGVPDRFSGSILGNKAALTITGAQADDESDYYCGLYSYSGSKNY
VFGGGTKLTVL
3B2g2m4 VH EVQLLESGGGLVQPGGSLRLSCAASGFTFSDYGMSWVRQAPGKGLEVWWWS | 238
AIPWQGGSTYYKESVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKR
SGRIAFGALDAWGQGTLVTVSS
VL QTVVTQEPSFSVSPGGTVTLTCGLSSGSVTSSNYPDWYQQTPGQAPRTLI | 239
YSTDSRHSGVPDRFSGSILGNKAALTITGAQADDESDYYCGLYSYSGSKNY
VFGGGTKLTVL

In an embodiment, the MuSK antibody-based molecule disclosed herein comprises:

a heavy chain variable domain comprising an amino acid sequence that is at least 80% identical to SEQ ID
NO: 97 and a light chain variable domain comprising an amino acid sequence that is at least 80% identical
to SEQ ID NO: 98; (ii) a heavy chain variable domain comprising an amino acid sequence that is at least
80% identical to any one of SEQ ID NOs: 99 and 252-259 and a light chain variable domain comprising an
amino acid sequence that is at least 80% identical to SEQ ID NO: 100; (iii) a heavy chain variable domain
comprising an amino acid sequence that is at least 80% identical to SEQ ID NO: 101 and a light chain
variable domain comprising an amino acid sequence that is at least 80% identical to SEQ ID NO: 102; (iv)
a heavy chain variable domain comprising an amino acid sequence that is at least 80% identical to SEQ ID
NO: 103 and a light chain variable domain comprising an amino acid sequence that is at least 80% identical
to SEQ ID NO: 104; (v) a heavy chain variable domain comprising an amino acid sequence that is at least
80% identical to SEQ ID NO: 105 and a light chain variable domain comprising an amino acid sequence
that is at least 80% identical to SEQ ID NO: 106; (vi) a heavy chain variable domain comprising an amino
acid sequence that is at least 80% identicalto SEQ ID NO: 107 and a light chain variable domain comprising
an amino acid sequence that is at least 80% identical to SEQ ID NO: 108; or (vii) a heavy chain variable
domain comprising an amino acid sequence that is at least 80% identical to SEQ ID NO: 109 and a light
chain variable domain comprising an amino acid sequence that is at least 80% identical to SEQ ID NO:
110; (viii) a heavy chain variable domain comprising an amino acid sequence that is at least 80% identical
to SEQ ID NO: 111 and a light chain variable domain comprising an amino acid sequence that is at least
80% identical to SEQ ID NO: 112; (ix) a heavy chain variable domain comprising an amino acid sequence
that is at least 80% identical to SEQ ID NO: 113 and a light chain variable domain comprising an amino
acid sequence that is at least 80% identical to SEQ ID NO: 114; (x) a heavy chain variable domain
comprising an amino acid sequence that is at least 80% identical to SEQ ID NO: 115 and a light chain
variable domain comprising an amino acid sequence that is at least 80% identical to SEQ ID NO: 116; (xi)
a heavy chain variable domain comprising an amino acid sequence that is at least 80% identical to SEQ ID
NO: 117 and a light chain variable domain comprising an amino acid sequence that is at least 80% identical
to SEQ ID NO: 118; (xii) a heavy chain variable domain comprising an amino acid sequence that is at least

80% identical to SEQ ID NO: 119 and a light chain variable domain comprising an amino acid sequence
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that is at least 80% identical to SEQ ID NO: 120; (xiii) a heavy chain variable domain comprising an amino
acid sequence that is at least 80% identicalto SEQ ID NO: 121 and a light chain variable domain comprising
an amino acid sequence that is at least 80% identical to SEQ ID NO: 122; (xiv) a heavy chain variable
domain comprising an amino acid sequence that is at least 80% identical to SEQ ID NO: 123 and a light
chain variable domain comprising an amino acid sequence that is at least 80% identical to SEQ ID NO:
124, (xv) a heavy chain variable domain comprising an amino acid sequence that is at least 80% identical
to SEQ ID NO: 125 and a light chain variable domain comprising an amino acid sequence that is at least
80% identical to SEQ ID NO: 126; (xvi) a heavy chain variable domain comprising an amino acid sequence
that is at least 80% identical to SEQ ID NO: 127 and a light chain variable domain comprising an amino
acid sequence that is at least 80% identical to SEQ ID NO: 128; (xvii) a heavy chain variable domain
comprising an amino acid sequence that is at least 80% identical to any one of SEQ ID NOs: 131 and 260-
263 and a light chain variable domain comprising an amino acid sequence that is at least 80% identical to
SEQ ID NO: 132; and (xviii) a heavy chain variable domain comprising an amino acid sequence that is at
least 80% identical to SEQ ID NO: 133 and a light chain variable domain comprising an amino acid
sequence that is at least 80% identical to SEQ ID NO: 134.

In some embodiments, the MuSK antibody-based molecule disclosed herein comprises: (i) a heavy chain
variable domain comprising an amino acid sequence that is at least 80% identical to SEQ ID NO: 196 and
a light chain variable domain comprising an amino acid sequence that is at least 80% identical to SEQ ID
NO: 197; (i) a heavy chain variable domain comprising an amino acid sequence that is at least 80%
identical to SEQ ID NO: 198 and a light chain variable domain comprising an amino acid sequence that is
at least 80% identical to SEQ ID NO: 199; (iii) a heavy chain variable domain comprising an amino acid
sequence that is at least 80% identical to SEQ ID NO: 200 and a light chain variable domain comprising an
amino acid sequence that is at least 80% identical to SEQ ID NO: 201; (iv) a heavy chain variable domain
comprising an amino acid sequence that is at least 80% identical to SEQ ID NO: 202 and a light chain
variable domain comprising an amino acid sequence that is at least 80% identical to SEQ ID NO: 203; (v)
a heavy chain variable domain comprising an amino acid sequence that is at least 80% identical to SEQ ID
NO: 204 and a light chain variable domain comprising an amino acid sequence that is at least 80% identical
to SEQ ID NO: 205; (vi) a heavy chain variable domain comprising an amino acid sequence that is at least
80% identical to SEQ ID NO: 206 and a light chain variable domain comprising an amino acid sequence
that is at least 80% identical to SEQ ID NO: 207; (vii) a heavy chain variable domain comprising an amino
acid sequence that is at least 80% identical to SEQ ID NO: 208 and a light chain variable domain comprising
an amino acid sequence that is at least 80% identical to SEQ ID NO: 209; (viii) a heavy chain variable
domain comprising an amino acid sequence that is at least 80% identical to SEQ ID NO: 210 and a light
chain variable domain comprising an amino acid sequence that is at least 80% identical to SEQ ID NO:
211; (vix) a heavy chain variable domain comprising an amino acid sequence that is at least 80% identical
to SEQ ID NO: 212 and a light chain variable domain comprising an amino acid sequence that is at least
80% identical to SEQ ID NO: 213; (x) a heavy chain variable domain comprising an amino acid sequence

that is at least 80% identical to SEQ ID NO: 214 and a light chain variable domain comprising an amino
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acid sequence that is at least 80% identical to SEQ ID NO: 215; (xi) a heavy chain variable domain
comprising an amino acid sequence that is at least 80% identical to SEQ ID NO: 216 and a light chain
variable domain comprising an amino acid sequence that is at least 80% identical to SEQ ID NO: 217; (xii)
a heavy chain variable domain comprising an amino acid sequence that is at least 80% identical to SEQ ID
NO: 218 and a light chain variable domain comprising an amino acid sequence that is at least 80% identical
to SEQ ID NO: 219; (xiii) a heavy chain variable domain comprising an amino acid sequence that is at least
80% identical to SEQ ID NO: 220 and a light chain variable domain comprising an amino acid sequence
that is at least 80% identical to SEQ ID NO: 221; (xiv) a heavy chain variable domain comprising an amino
acid sequence that is at least 80% identicalto SEQ ID NO: 222 and a light chain variable domain comprising
an amino acid sequence that is at least 80% identical to SEQ ID NO: 223; (xv) a heavy chain variable
domain comprising an amino acid sequence that is at least 80% identical to SEQ ID NO: 224 and a light
chain variable domain comprising an amino acid sequence that is at least 80% identical to SEQ ID NO:
225; (xvi) a heavy chain variable domain comprising an amino acid sequence that is at least 80% identical
to SEQ ID NO: 226 and a light chain variable domain comprising an amino acid sequence that is at least
80% identicalto SEQ ID NO: 227; (xvii) a heavy chain variable domain comprising an amino acid sequence
that is at least 80% identical to SEQ ID NO: 228 and a light chain variable domain comprising an amino
acid sequence that is at least 80% identical to SEQ ID NO: 229; (xviii) a heavy chain variable domain
comprising an amino acid sequence that is at least 80% identical to SEQ ID NO: 230 and a light chain
variable domain comprising an amino acid sequence that is at least 80% identical to SEQ ID NO: 231; (xix)
a heavy chain variable domain comprising an amino acid sequence that is at least 80% identical to SEQ ID
NO: 232 and a light chain variable domain comprising an amino acid sequence that is at least 80% identical
to SEQ ID NO: 233; (xx) a heavy chain variable domain comprising an amino acid sequence that is at least
80% identical to SEQ ID NO: 234 and a light chain variable domain comprising an amino acid sequence
that is at least 80% identical to SEQ ID NO: 235; (xxi) a heavy chain variable domain comprising an amino
acid sequence that is at least 80% identicalto SEQ ID NO: 236 and a light chain variable domain comprising
an amino acid sequence that is at least 80% identical to SEQ ID NO: 237; (xxii) a heavy chain variable
domain comprising an amino acid sequence that is at least 80% identical to SEQ ID NO: 238 and a light
chain variable domain comprising an amino acid sequence that is at least 80% identical to SEQ ID NO:
239.

In a preferred embodiment, the MuSK antibody-based molecule (or the anti-MuSK antibody or antigen
binding fragment thereof) disclosed herein comprises

a heavy chain variable domain (VH) comprising an amino acid sequence that is at least 80% identical or
similar to SEQ ID NO: 234 and a light chain variable domain (VL) comprising an amino acid sequence that
is at least 80% identical or similar to SEQ ID NO: 235.

In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In a preferred embodiment, the MuSK antibody-based molecule disclosed herein comprises
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a heavy chain variable domain comprising amino acid sequence SEQ ID NO: 234 and a light chain variable

domain comprising amino acid sequence SEQ ID NO: 235.

In a preferred embodiment, the antibody-based molecule that binds to human muscle-specific tyrosine-
protein kinase (MuSK) comprises a heavy chain variable domain and a light chain variable domain, wherein
the heavy chain variable domain comprises an amino acid sequence that is at least 80% identical or similar
to SEQ ID NO: 234 and the light chain variable domain comprises an amino acid sequence that is at least
80% identical or similar to SEQ ID NO: 235, and
where the heavy chain variable domain comprises:
- a CDR-H1 amino acid sequence comprising SEQ ID NO: 147 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 147,
- a CDR-HZ amino acid sequence comprising SEQ ID NO: 153 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 153, and
- a CDR-H3 amino acid sequence comprising SEQ ID NO: 156 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:
- aCDR-L1 amino acid sequence comprising SEQ ID NO: 159 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 159,
- aCDR-L2 amino acid sequence comprising SEQ ID NO: 172 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 172, and
- aCDR-L3 amino acid sequence comprising SEQ ID NO: 195 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:195 (3B2g2m1).

In a more preferred embodiment, the antibody-based molecule that binds to human muscle-specific
tyrosine-protein kinase (MuSK) comprises a heavy chain variable domain and a light chain variable domain,
wherein the heavy chain variable domain comprises an amino acid sequence that is at least 80% identical
or similar to SEQ ID NO: 234 and the light chain variable domain comprises an amino acid sequence that
is at least 80% identical or similar to SEQ ID NO: 235, and
where the heavy chain variable domain comprises:

- aCDR-H1 amino acid sequence comprising or consisting of SEQ ID NO: 147,

- a CDR-H2 amino acid sequence comprising or consisting of SEQ ID NO: 153, and

- a CDR-H3 amino acid sequence comprising or consisting of SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:

- aCDR-L1 amino acid sequence comprising or consisting of SEQ ID NO: 159,

- aCDR-L2 amino acid sequence comprising or consisting of SEQ ID NO: 172, and

- aCDR-L3 amino acid sequence comprising or consisting of SEQ ID NO:195 (3B2g2m1).

In an embodiment, the antibody-based molecule that binds to human muscle-specific tyrosine-protein

kinase (MuSK) comprises wild-type human IgG constant Fc region, a heavy chain variable domain and a
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light chain variable domain, where the wild-type human IgG constant Fc region comprising at least 80%
sequence identity to SEQ ID NO: 266 or 267, where the heavy chain variable domain comprises an amino
acid sequence that is at least 80% identical or similar to SEQ ID NO: 234 and the light chain variable
domain comprises an amino acid sequence that is at least 80% identical or similar to SEQ ID NO: 235, and
where the heavy chain variable domain comprises:
- aCDR-H1 amino acid sequence comprising SEQ ID NO: 147 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 147,
- a CDR-HZ2Z amino acid sequence comprising SEQ ID NO: 153 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 153, and
- a CDR-H3 amino acid sequence comprising SEQ ID NO: 156 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:
- aCDR-L1 amino acid sequence comprising SEQ ID NO: 159 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 159,
- aCDR-L2 amino acid sequence comprising SEQ ID NO: 172 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 172, and
- aCDR-L3 amino acid sequence comprising SEQ ID NO: 195 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:195 (3B2g2m1).
In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In an embodiment, the CDR-H2 of the antibody comprises a proline (P) at position 3, a tryptophan (W) at

position 4, and a serine (S) or asparagine (N) at position 5.

In an embodiment, the antibody-based molecule that binds to human muscle-specific tyrosine-protein
kinase (MuSK) comprises wild-type human IgG constant Fc region, a heavy chain variable domain and a
light chain variable domain, where the wild-type human IgG constant Fc region comprising SEQ ID NO:
266 or 267, where the heavy chain variable domain comprises an amino acid sequence that is at least 80%
identical or similar to SEQ ID NO: 234 and the light chain variable domain comprises an amino acid
sequence that is at least 80% identical or similar to SEQ ID NO: 235, and

where the heavy chain variable domain comprises:
- aCDR-H1 amino acid sequence comprising SEQ ID NO: 147 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 147,
- a CDR-HZ amino acid sequence comprising SEQ ID NO: 153 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 153, and
- a CDR-H3 amino acid sequence comprising SEQ ID NO: 156 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:156 (3B2g2m1) and

where the light chain variable domain comprises:
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- aCDR-L1 amino acid sequence comprising SEQ ID NO: 159 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 159,
- aCDR-L2 amino acid sequence comprising SEQ ID NO: 172 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 172, and
- aCDR-L3 amino acid sequence comprising SEQ ID NO: 195 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:195 (3B2g2m1).
In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In an embodiment, the CDR-H2 of the antibody comprises a proline (P) at position 3, a tryptophan (W) at

position 4, and a serine (S) or asparagine (N) at position 5.

In an embodiment, the antibody-based molecule that binds to human muscle-specific tyrosine-protein
kinase (MuSK) comprises wild-type human IgG constant Fc region, a heavy chain variable domain and a
light chain variable domain, where the wild-type human IgG constant Fc region comprising SEQ ID NO:
266 or 267, where the heavy chain variable domain comprising SEQ ID NO: 234 and the light chain variable
domain comprising SEQ ID NO: 235, and

where the heavy chain variable domain comprises:
- aCDR-H1 amino acid sequence comprising SEQ ID NO: 147 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 147,
- a CDR-HZ amino acid sequence comprising SEQ ID NO: 153 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 153, and
- a CDR-H3 amino acid sequence comprising SEQ ID NO: 156 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:
- aCDR-L1 amino acid sequence comprising SEQ ID NO: 159 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 159,
- aCDR-L2 amino acid sequence comprising SEQ ID NO: 172 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 172, and
- aCDR-L3 amino acid sequence comprising SEQ ID NO: 195 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:195 (3B2g2m1).

In an embodiment, the CDR-H2 of the antibody comprises a proline (P) at position 3, a tryptophan (W) at

position 4, and a serine (S) or asparagine (N) at position 5.

In an embodiment, the antibody-based molecule that binds to human muscle-specific tyrosine-protein
kinase (MuSK) comprises wild-type human IgG constant Fc region, a heavy chain variable domain and a

light chain variable domain, where the wild-type human IgG constant Fc region comprising SEQ ID NO:
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266 or 267, where the heavy chain variable domain comprising SEQ ID NO: 234 and the light chain variable
domain comprising SEQ ID NO: 235, and

where the heavy chain variable domain comprises:

- aCDR-H1 amino acid sequence comprising or consisting of SEQ ID NO: 147,

- a CDR-H2 amino acid sequence comprising or consisting of SEQ ID NO: 153, and

- a CDR-H3 amino acid sequence comprising or consisting of SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:

- aCDR-L1 amino acid sequence comprising or consisting of SEQ ID NO: 159,

- aCDR-L2 amino acid sequence comprising or consisting of SEQ ID NO: 172, and

- aCDR-L3 amino acid sequence comprising or consisting of SEQ ID NO:195 (3B2g2m1).

- aCDR-L3 amino acid sequence comprising SEQ ID NO: 195 or having 1, 2, 3, 4 or 5 amino acid

alterations relative to SEQ ID NO:195 (3B2g2m1).

In an embodiment, the antibody-based molecule that binds to human muscle-specific tyrosine-protein
kinase (MuSK) comprises wild-type human IgG constant Fc region, a heavy chain variable domain and a

light chain variable domain,

where the wild-type human IgG constant Fc region comprising at least 80% sequence identity to SEQ ID
NO: 266 or 267, wherein a), wherein one or more of the following mutations (all numbered according to
the EU numbering system) have been introduced into the full length heavy chain: an N297A substitution;
an N297Q substitution; an L234A substitution; an L234D substitution; an L234E substitution; an L234G
substitution; an L234H substitution; an L234F substitution; an L234K substitution; an L234Q substitution;
an L234R substitution; an L234S substitution; an L234T substitution; an L235A substitution; an L235D
substitution; an L235E substitution; an L235F substitution; an L235G substitution; an L235V substitution;
an L235H substitution; an L235] substitution; an L235K substitution; an L235R substitution; an L235S
substitution; L235T substitution; an L235Q substitution; an L237A substitution; an S239D substitution; an
E233P substitution; an L234V substitution; a C236 deletion; a G236E substitution; a G236R substitution; a
G236K substitution; a G237A substitution; a P238A substitution; an F243L substitution; a D265A
substitution; an S267E substitution; an H268A substitution; an R292P substitution; a Y300L substitution; a
K322A substitution; a K322Q substitution; an A327Q substitution; an L328F substitution; an L328R
substitution; a P329A substitution; a P329G substitution; an A330L substitution; an A330S substitution; a
P3318S substitution; an 1332E substitution; a P396L substitution; or each of the combinations of mutations
described earlier in the fourth embodiment of this application, preferably the mutations is L234A or L235A,
more preferably the mutations are L234A and L235A, and
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where the heavy chain variable domain comprises an amino acid sequence that is at least 80% identical or
similar to SEQ ID NO: 234 and the light chain variable domain comprises an amino acid sequence that is
at least 80% identical or similar to SEQ ID NO: 235, and

where the heavy chain variable domain comprises:
- aCDR-H1 amino acid sequence comprising SEQ ID NO: 147 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 147,
- a CDR-HZ amino acid sequence comprising SEQ ID NO: 153 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 153, and
- a CDR-H3 amino acid sequence comprising SEQ ID NO: 156 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:
- aCDR-L1 amino acid sequence comprising SEQ ID NO: 159 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 159,
- aCDR-L2 amino acid sequence comprising SEQ ID NO: 172 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 172, and
- aCDR-L3 amino acid sequence comprising SEQ ID NO: 195 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:195 (3B2g2m1).
In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In an embodiment, the antibody-based molecule that binds to human muscle-specific tyrosine-protein
kinase (MuSK) comprises wild-type human IgG constant Fc region, a heavy chain variable domain and a

light chain variable domain,

where the wild-type human IgG constant Fc region comprising SEQ ID NO: 266 or 267, wherein L234A
and/or L235A substitution(s) is(are) numbered according the EU numbering system introduced into said

Fc region, and

where the heavy chain variable domain comprises an amino acid sequence that is at least 80% identical or
similar to SEQ ID NO: 234 and the light chain variable domain comprises an amino acid sequence that is
at least 80% identical or similar to SEQ ID NO: 235, and

where the heavy chain variable domain comprises:
- aCDR-H1 amino acid sequence comprising SEQ ID NO: 147 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 147,
- a CDR-HZ amino acid sequence comprising SEQ ID NO: 153 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 153, and
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a CDR-H3 amino acid sequence comprising SEQ ID NO: 156 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:156 (3B2g2m1) and

where the light chain variable domain comprises:

a CDR-L1 amino acid sequence comprising SEQ ID NO: 159 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 159,

a CDR-L2 amino acid sequence comprising SEQ ID NO: 172 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 172, and

a CDR-L3 amino acid sequence comprising SEQ ID NO: 195 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:195 (3B2g2m1).

In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In an embodiment, the antibody-based molecule that binds to human muscle-specific tyrosine-protein

kinase (MuSK) comprises wild-type human IgG constant Fc region, a heavy chain variable domain and a

light chain variable domain, where the wild-type human IgG constant Fc region comprising SEQ ID NO:

266 or 267, wherein L234A and L235A substitutions numbered according the EU numbering system are

introduced into said Fc region, and

where the heavy chain variable domain comprising SEQ ID NO: 234 and the light chain variable domain
comprising SEQ ID NO: 235, and

where the heavy chain variable domain comprises:

a CDR-H1 amino acid sequence comprising or consisting of SEQ ID NO: 147,
a CDR-H2 amino acid sequence comprising or consisting of SEQ ID NO: 153, and

a CDR-H3 amino acid sequence comprising or consisting of SEQ ID NO:156 (3B2g2m1) and

where the light chain variable domain comprises:

a CDR-L1 amino acid sequence comprising or consisting of SEQ ID NO: 159,

a CDR-L2 amino acid sequence comprising or consisting of SEQ ID NO: 172, and

a CDR-L3 amino acid sequence comprising or consisting of SEQ ID NO:195 (3B2g2m1).

a CDR-L3 amino acid sequence comprising SEQ ID NO: 195 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:195 (3B2g2m1).

In an embodiment, the anti-MuSK antibody or antigen binding fragment thereof, comprises:

a)

b)

c)

A full length heavy chain comprising an amino acid sequence that is at least 80% identical or similar
to SEQ ID NO: 268 and
A full length light chain comprising an amino acid sequence that is at least 80% identical or similar
to SEQ ID NO: 269, and
Wherein one or more of the following mutations (all numbered according to the EU numbering

system) have been introduced into the full length heavy chain: an N297A substitution; an N297Q

58



10

15

20

25

30

35

WO 2023/147489 PCT/US2023/061476

substitution; an L234A substitution; an L234D substitution; an L234E substitution; an L234G
substitution; an L234H substitution; an L234F substitution; an L234K substitution; an L234Q
substitution; an L234R substitution; an L234S substitution; an L234T substitution; an L235A
substitution; an L235D substitution; an L235E substitution; an L235F substitution; an L235G
substitution; an L235V substitution; an L235H substitution; an L235| substitution; an L235K
substitution; an L235R substitution; an L235S substitution; L235T substitution; an L235Q
substitution; an L237A substitution; an S239D substitution; an E233P substitution; an L234V
substitution; a C236 deletion; a G236E substitution; a G236R substitution; a G236K substitution;
a G237A substitution; a P238A substitution; an F243L substitution; a D265A substitution; an S267E
substitution; an H268A substitution; an R292P substitution; a Y300L substitution; a K322A
substitution; a K322Q substitution; an A327Q substitution; an L328F substitution; an L328R
substitution; a P329A substitution; a P329G substitution; an A330L substitution; an A330S
substitution; a P331S substitution; an I332E substitution; a P396L substitution; or each of the
combinations of mutations described earlier in the fourth embodiment of this application, preferably

the mutations is L234A or L235A, more preferably the mutations are L234A and L235A.

In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In an embodiment, the anti-MuSK antibody or antigen binding fragment thereof, comprises:
a) A full length heavy chain comprising SEQ ID NO: 268 and
b) A full length light chain comprising SEQ ID NO: 269, and

c)

Wherein the full length heavy chain comprises L234A and L235A mutations numbered according
the EU numbering system.

In an embodiment, the anti-MuSK antibody or antigen binding fragment thereof, comprises:

a)

b)

c)

A full length heavy chain comprising an amino acid sequence that is at least 80% identical or similar
to SEQ ID NO: 270 and

A full length light chain comprising an amino acid sequence that is at least 80% identical or similar
to SEQ ID NO: 271, and

Wherein one or more of the following mutations (all numbered according to the EU numbering
system) have been introduced into the full length heavy chain: an N297A substitution; an N297Q
substitution; an L234A substitution; an L234D substitution; an L234E substitution; an L234G
substitution; an L234H substitution; an L234F substitution; an L234K substitution; an L234Q
substitution; an L234R substitution; an L234S substitution; an L234T substitution; an L235A
substitution; an L235D substitution; an L235E substitution; an L235F substitution; an L235G
substitution; an L235V substitution; an L235H substitution; an L235| substitution; an L235K
substitution; an L235R substitution; an L235S substitution; L235T substitution; an L235Q
substitution; an L237A substitution; an S239D substitution; an E233P substitution; an L234V
substitution; a C236 deletion; a G236E substitution; a G236R substitution; a G236K substitution;
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a G237A substitution; a P238A substitution; an F243L substitution; a D265A substitution; an S267E
substitution; an H268A substitution; an R292P substitution; a Y300L substitution; a K322A
substitution; a K322Q substitution; an A327Q substitution; an L328F substitution; an L328R
substitution; a P329A substitution; a P329G substitution; an A330L substitution; an A330S
substitution; a P331S substitution; an I332E substitution; a P396L substitution; or each of the
combinations of mutations described earlier in the fourth embodiment of this application, preferably
the mutations is L234A or L235A, more preferably the mutations are L234A and L235A.

In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,

90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In an embodiment, the anti-MuSK antibody or antigen binding fragment thereof, comprises:
a) A full length heavy chain comprising SEQ ID NO: 270 and
b) A full length light chain comprising SEQ ID NO: 271, and
c) Wherein the full length heavy chain comprises L234A and L235A mutations numbered according

the EU numbering system.

Polynucleotides

Another aspect of the present invention is directed to isolated polynucleotides encoding the MuSK antibody-
based molecules described herein. In one embodiment, the polynucleotide encoding the MuSK antibody of
the present invention comprises a nucleotide sequence encoding any one, any two, any three, any four,
any five, or any six of the CDRs described supra, including the heavy chain CDRs of SEQ ID NOs: 1-48,
135-140, 147-158, 240-251 and the light chain CDRs of SEQ ID NOs: 49-96, 141-146, and 159-195.

Accordingly, the invention provides a polynucleotide for use in the treatment of a neuromuscular disease in
a human subject, which polynucleotide comprises a nucleotide sequence encoding the anti-MuSK antibody

or antigen binding fragment or VH, VL or CDRs domain thereof.

In an embodiment, the polynucleotide comprises a nucleotide sequence encoding a VH domain, where the
VH domain comprises (i) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 1, the
CDR-H2 of SEQ ID NO: 17, and the CDR-H3 of SEQ ID NO: 33; (i) a heavy chain variable domain
comprising the CDR-H1 of SEQ ID NO: 2, the CDR-H2 of SEQ ID NO: 18, and the CDR-H3 of SEQ ID NO:
34; (iii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 3, the CDR-H2 of SEQ ID
NO: 19, and the CDR-H3 of SEQ ID NO: 35; (iv) a heavy chain variable domain comprising the CDR-H1 of
SEQ ID NO: 4, the CDR-H2 of SEQ ID NO: 20, and the CDR-H3 of SEQ ID NO: 36; (v) a heavy chain
variable domain comprising the CDR-H1 of SEQ ID NO: 5, the CDR-H2 of SEQ ID NO: 21, and the CDR-
H3 of SEQ ID NO: 37; (vi) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 6, the
CDR-H2 of SEQ ID NO: 22, and the CDR-H3 of SEQ ID NO: 38; (vii) a heavy chain variable domain
comprising the CDR-H1 of SEQ ID NO: 7, the CDR-H2 of SEQ ID NO: 23, and the CDR-H3 of SEQ ID NO:
39; (viii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 8, the CDR-H2 of SEQ ID
NO: 24, and the CDR-H3 of SEQ ID NO: 40; (ix) a heavy chain variable domain comprising the CDR-H1 of
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SEQ ID NO: 9, the CDR-H2 of SEQ ID NO: 25, and the CDR-H3 of SEQ ID NO: 41; (X) a heavy chain
variable domain comprising the CDR-H1 of SEQ ID NO: 10, the CDR-H2 of SEQ ID NO: 26, and the CDR-
H3 of SEQ ID NO: 42; (xi) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 11, the
CDR-H2 of SEQ ID NO: 27, and the CDR-H3 of SEQ ID NO: 43; (xii) a heavy chain variable domain
comprising the CDR-H1 of SEQ ID NO: 12, the CDR-H2 of SEQ ID NO: 28, and the CDR-H3 of SEQ ID
NO: 44, (xiii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 13, the CDR-H2 of
SEQ ID NO: 29, and the CDR-H3 of SEQ ID NO: 45; (xiv) a heavy chain variable domain comprising the
CDR-H1 of SEQ ID NO: 14, the CDR-H2 of SEQ ID NO: 30, and the CDR-H3 of SEQ ID NO: 46; (xv) a
heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 15, the CDR-H2 of SEQ ID NO: 31,
and the CDR-H3 of SEQ ID NO: 47; (xvi) a heavy chain variable domain comprising the CDR-H1 of SEQ
IDNO: 16, the CDR-H2 of SEQ ID NO: 32, and the CDR-H3 of SEQ ID NO: 48; (xvii) a heavy chain variable
domain comprising the CDR-H1 of SEQ ID NO: 135, the CDR-H2 of SEQ ID NO: 137, and the CDR-H3 of
SEQ ID NO: 139; and (xviii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 136,
the CDR-H2 of SEQ ID NO: 138, and the CDR-H3 of SEQ ID NO: 140.

In some embodiments, the polynucleotide comprises a nucleotide sequence encoding a VH domain, where
the VH domain comprises (ii.a) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 2,
the CDR-H2 of SEQ ID NO: 18, and the CDR-H3 of SEQ ID NO: 240 (X2m1); (ii.b) a heavy chain variable
domain comprising the CDR-H1 of SEQ ID NO: 2, the CDR-H2 of SEQ ID NO: 18, and the CDR-H3 of SEQ
ID NO: 241 (X2m2); (ii.c) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 2, the
CDR-H2 of SEQ ID NO: 18, and the CDR-H3 of SEQ ID NO: 242 (X2m3); (ii.d) a heavy chain variable
domain comprising the CDR-H1 of SEQ ID NO: 2, the CDR-H2 of SEQ ID NO: 18, and the CDR-H3 of SEQ
ID NO: 243 (X2m4); (ii.e) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 2, the
CDR-H2 of SEQ ID NO: 18, and the CDR-H3 of SEQ ID NO: 244 (X2mb); (ii.f) a heavy chain variable
domain comprising the CDR-H1 of SEQ ID NO: 2, the CDR-H2 of SEQ ID NO: 18, and the CDR-H3 of SEQ
ID NO: 245 (X2m®6); (ii.g) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 2, the
CDR-H2 of SEQ ID NO: 18, and the CDR-H3 of SEQ ID NO: 246 (X2m?7); (ii.h) a heavy chain variable
domain comprising the CDR-H1 of SEQ ID NO: 2, the CDR-H2 of SEQ ID NO: 18, and the CDR-H3 of SEQ
ID NO: 247 (X2m8).

In some embodiments, the polynucleotide comprises a nucleotide sequence encoding a VH domain, where
the VH domain comprises (xvii.a) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO:
135, the CDR-H2 of SEQ ID NO: 137, and the CDR-H3 of SEQ ID NO: 248 (X17mf1); (xvii.b) a heavy chain
variable domain comprising the CDR-H1 of SEQ ID NO: 135, the CDR-H2 of SEQ ID NO: 137, and the
CDR-H3 of SEQ ID NO: 249(X17m2); (xvii.c) a heavy chain variable domain comprising the CDR-H1 of
SEQ ID NO: 135, the CDR-H2 of SEQ ID NO: 137, and the CDR-H3 of SEQ ID NO: 250 (X17m3); (xvii.d)
a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 135, the CDR-H2 of SEQ ID NO:
137, and the CDR-H3 of SEQ ID NO: 251 (X17m8).

61



10

15

20

25

30

35

WO 2023/147489 PCT/US2023/061476

In an embodiment, the polynucleotide comprises a nucleotide sequence encoding a VH domain, where the
VH domain comprises: (xix) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 147,
the CDR-H2 of SEQ ID NO: 150, and the CDR-H3 of SEQ ID NO: 156; (xx) a heavy chain variable domain
comprising the CDR-H1 of SEQ ID NO: 148, the CDR-H2 of SEQ ID NO: 151, and the CDR-H3 of SEQ ID
NO: 157; (xxi) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 149, the CDR-H2 of
SEQ ID NO: 152, and the CDR-H3 of SEQ ID NO: 158.

In an embodiment, the polynucleotide comprises a nucleotide sequence encoding a VH domain, where the
VH domain comprises: (xxii) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 147,
the CDR-H2 of SEQ ID NO: 153, and the CDR-H3 of SEQ ID NO:156; (xxiii) a heavy chain variable domain
comprising the CDR-H1 of SEQ ID NO: 147, the CDR-H2 of SEQ ID NO: 154, and the CDR-H3 of SEQ ID
NO: 156; (xxiv) a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 147, the CDR-H2
of SEQ ID NO: 155, and the CDR-H3 of SEQ ID NO: 156.

In an embodiment, the polynucleotide comprises a nuclectide sequence encoding a VL domain, where the
VL domain comprises (i) a light chain variable domain comprising the CDR-L1 of SEQ ID NO. 49, the CDR-
L2 of SEQ ID NO: 65, and the CDR-L3 of SEQ ID NO: 81; (ii) a light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 50, the CDR-L2 of SEQ ID NO: 66, and the CDR-L3 of SEQ ID NO: 82; (i) a light
chain variable domain comprising the CDR-L1 of SEQ ID NO: 51, the CDR-L2 of SEQ ID NO: 67, and the
CDR-L3 of SEQ ID NO: 83; (iv) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 52,
the CDR-L2 of SEQ ID NO: 68, and the CDR-L3 of SEQ ID NO: 84, (v) a light chain variable domain
comprising the CDR-L1 of SEQ ID NO: 53, the CDR-L2 of SEQ ID NO: 69, and the CDR-L3 of SEQ ID NO:
85; (vi) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 54, the CDR-L2 of SEQ ID
NO: 70, and the CDR-L3 of SEQ ID NO: 86; (vii) a light chain variable domain comprising the CDR-L1 of
SEQ ID NO: 55, the CDR-L2 of SEQ ID NO:71, and the CDR-L3 of SEQ ID NO: 87, (vii)) a light chain
variable domain comprising the CDR-L1 of SEQ ID NO: 56, the CDR-L2 of SEQ ID NO: 72, and the CDR-
L3 of SEQ ID NO: 88; (ix) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 57, the
CDR-L2 of SEQ ID NO: 73, and the CDR-L3 of SEQ ID NO: 89; (x) a light chain variable domain comprising
the CDR-L1 of SEQ ID NO: 58, the CDR-L2 of SEQ ID NO: 74, and the CDR-L3 of SEQ ID NO: 90; (xi) a
light chain variable domain comprising the CDR-L1 of SEQ ID NO: 59, the CDR-L2 of SEQ ID NO: 75, and
the CDR-L3 of SEQ ID NO: 91; (xii) a light chain variable domain comprising the CDR-L1 of SEQ ID NO:
60, the CDR-L2 of SEQ ID NO: 76, and the CDR-L3 of SEQ ID NO: 92; (xiii) a light chain variable domain
comprising the CDR-L1 of SEQ ID NO: 61, the CDR-L2 of SEQ ID NO: 77, and the CDR-L3 of SEQ ID NO:
93; (xiv) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 62, the CDR-L2 of SEQ ID
NO: 78, and the CDR-L3 of SEQ ID NO: 94; (xv) a light chain variable domain comprising the CDR-L1 of
SEQ ID NO: 63, the CDR-L2 of SEQ ID NO: 79, and the CDR-L3 of SEQ ID NO: 95; (xvi) a light chain
variable domain comprising the CDR-L1 of SEQ ID NO: 64, the CDR-L2 of SEQ ID NO: 80, and the CDR-
L3 of SEQ ID NO: 96; (xvii) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 141, the
CDR-L2 of SEQ ID NO: 143, and the CDR-L3 of SEQ ID NO: 145; and (xviii) a light chain variable domain

62



10

15

20

25

30

35

WO 2023/147489 PCT/US2023/061476

comprising the CDR-L1 of SEQ ID NO: 142, the CDR-L2 of SEQ ID NO: 144, and the CDR-L3 of SEQ ID
NO: 146.

In an embodiment, the polynucleotide comprises a nucleotide sequence encoding a VL domain, where the
VL domain comprises (xix) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 159, the
CDR-L2 of SEQ ID NO: 170, and the CDR-L3 of SEQ ID NO: 180; (xx) a light chain variable domain
comprising the CDR-L1 of SEQ ID NO: 159, the CDR-L2 of SEQ ID NO: 171, and the CDR-L3 of SEQ ID
NO: 181; (xxi) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 160, the CDR-L2 of
SEQ ID NO: 172, and the CDR-L3 of SEQ ID NO: 182; (xxii) a light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 159, the CDR-L2 of SEQ ID NO: 172, and the CDR-L3 of SEQ ID NO: 183; (xxiii)
a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 159, the CDR-L2 of SEQ ID NO: 171,
and the CDR-L3 of SEQ ID NO: 184; (xxiv) a light chain variable domain comprising the CDR-L1 of SEQ
ID NO: 159, the CDR-L2 of SEQ ID NO: 173, and the CDR-L3 of SEQ ID NO: 185; (xxv) a light chain
variable domain comprising the CDR-L1 of SEQ ID NO: 159, the CDR-L2 of SEQ ID NO: 173, and the
CDR-L3 of SEQ ID NO: 186; (xxvi) a light chain variable domain comprising the CDR-L1 of SEQ ID NO:
161, the CDR-L2 of SEQ ID NO: 174, and the CDR-L3 of SEQ ID NO: 187; (xxvii) a light chain variable
domain comprising the CDR-L1 of SEQ ID NO: 162, the CDR-L2 of SEQ ID NO: 174, and the CDR-L3 of
SEQ ID NO: 188; (xxviii) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 163, the
CDR-L2 of SEQ ID NO: 174, and the CDR-L3 of SEQ ID NO: 188; (xxix) a light chain variable domain
comprising the CDR-L1 of SEQ ID NO: 164, the CDR-L2 of SEQ ID NO: 174, and the CDR-L3 of SEQ ID
NO: 189; (xxx) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 165, the CDR-L2 of
SEQ ID NO: 175, and the CDR-L3 of SEQ ID NO: 190; (xxxi) a light chain variable domain comprising the
CDR-L1 of SEQ ID NO: 166, the CDR-L2 of SEQ ID NO: 176, and the CDR-L3 of SEQ ID NO: 191; (xxxi)
a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 167, the CDR-L2 of SEQ ID NO: 177,
and the CDR-L3 of SEQ ID NO: 192; (xxxii) a light chain variable domain comprising the CDR-L1 of SEQ
ID NO: 168, the CDR-L2 of SEQ ID NO: 178, and the CDR-L3 of SEQ ID NO: 193; (xxxiii) a light chain
variable domain comprising the CDR-L1 of SEQ ID NO: 169, the CDR-L2 of SEQ ID NO: 179, and the
CDR-L3 of SEQ ID NO: 194.

In an embodiment, the polynucleotide comprises a nuclectide sequence encoding a VL domain, where the
VL domain comprises (xxxiv) a light chain variable domain comprising the CDR-L1 of SEQ ID NO: 159, the
CDR-L2 of SEQ ID NO: 172, and the CDR-L3 of SEQ ID NO: 183; (xxxv) a light chain variable domain
comprising the CDR-L1 of SEQ ID NO: 159, the CDR-L2 of SEQ ID NO: 172, and the CDR-L3 of SEQ ID
NO: 195.

In an embodiment, the isolated polynucleotide encoding the MuSK antibody based molecule encodes any
one of the VH and/or VL domain sequences as provided in Table 3 infra. The nucleic acid molecules
described herein include isolated polynucleotides, portions of expression vectors or portions of linear DNA

sequences, including linear DNA sequences used for in vitro transcription/translation, and vectors
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compatible with prokaryotic, eukaryotic or filamentous phage expression, secretion, and/or display of the

antibodies or binding fragments thereof described herein.

In a preferred embodiment, the polynucleotide comprises a nucleotide sequence encoding a VH that
comprises an amino acid sequence that is at least 80% identical or similar to SEQ ID NO: 234. In another
preferred embodiment, the polynucleotide comprises a nucleotide sequence encoding a VL that comprises

an amino acid sequence that is at least 80% identical or similar to SEQ ID NO: 235

In a preferred embodiment, the polynucleotide comprises a nucleotide sequence encoding an antibody-
based molecule that binds to human muscle-specific tyrosine-protein kinase (MuSK), said molecule
comprising a heavy chain variable domain and a light chain variable domain, wherein the heavy chain
variable domain comprises an aminc acid sequence that is at least 80% identical or similar to SEQ ID NO:
234 and the light chain variable domain comprises an amino acid sequence that is at least 80% identical
or similar to SEQ ID NO: 235, and
where the heavy chain variable domain comprises:
- a CDR-H1 amino acid sequence comprising SEQ ID NO: 147 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 147,
- a CDR-HZ amino acid sequence comprising SEQ ID NO: 153 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 153, and
- a CDR-H3 amino acid sequence comprising SEQ ID NO: 156 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:
- aCDR-L1 amino acid sequence comprising SEQ ID NO: 159 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 159,
- aCDR-L2 amino acid sequence comprising SEQ ID NO: 172 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 172, and
- aCDR-L3 amino acid sequence comprising SEQ ID NO: 195 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:195 (3B2g2m1).
In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In a more preferred embodiment, the polynuclectide comprises a nucleotide sequence encoding an
antibody-based molecule that binds to human muscle-specific tyrosine-protein kinase (MuSK), that
comprises a heavy chain variable domain and a light chain variable domain, wherein the heavy chain
variable domain comprises an aminc acid sequence that is at least 80% identical or similar to SEQ ID NO:
234 and the light chain variable domain comprises an amino acid sequence that is at least 80% identical
or similar to SEQ ID NO: 235, and

where the heavy chain variable domain comprises:

- aCDR-H1 amino acid sequence comprising or consisting of SEQ ID NO: 147,
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- a CDR-H2 amino acid sequence comprising or consisting of SEQ ID NO: 153, and

- a CDR-H3 amino acid sequence comprising or consisting of SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:

- aCDR-L1 amino acid sequence comprising or consisting of SEQ ID NO: 159,

- aCDR-L2 amino acid sequence comprising or consisting of SEQ ID NO: 172, and

- aCDR-L3 amino acid sequence comprising or consisting of SEQ ID NO:195 (3B2g2m1).
In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.
In a more preferred embodiment, the polynucleotide comprises or consists of a nucleotide sequence that
is at least 80% 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99% or 100% identical to SEQ ID NO: 264. In an even more preferred embodiment, the
polynucleotide comprises or consists of SEQ ID NO:264.
In another more preferred embodiment, the polynucleotide comprises or consists of a nucleotide sequence
that is at least 80% 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99% or 100% identical to SEQ ID NO: 265. In an even more preferred embodiment, the
polynucleotide comprises or consists of SEQ ID NO:265.

In a more preferred embodiment, the polynuclectide comprises a nucleotide sequence encoding an
antibody-based molecule that binds to human muscle-specific tyrosine-protein kinase (MuSK), that
comprises a heavy chain variable domain and a light chain variable domain, wherein the heavy chain
variable domain is encoded by a nucleotide sequence that is at least 80% identical to SEQ ID NO: 264 and
the light chain variable domain is encoded by a nucleotide sequence that is at least 80% identical to SEQ
ID NO: 265. In an embodiment, the identity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In an embodiment, the polynucleotide comprises:
a) a nucleotide sequence that is at least 80% identical to SEQ ID NO:276 encoding the full length
heavy chain, and
b) a nucleotide sequence that is at least 80% identical to SEQ ID NO:278 encoding the full length light
chain.
In an embodiment, the identity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In an embodiment, the polynucleotide comprises:
a) a nucleotide sequence that is at least 80% identical to SEQ ID NO:277 encoding the heavy chain
variable domain, and
b) a nucleotide sequence that is at least 80% identical to SEQ ID NO:279 encoding the light chain

variable domain.
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In an embodiment, the identity is at least 81%, 82%, 83%), 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In an embodiment, the polynucleotide comprises:
a) a nucleotide sequence that is at least 80% identical to SEQ ID NO:276 encoding the full length
heavy chain, wherein said nucleotide sequence comprising a nucleotide sequence that is at least
80% identical to SEQ ID NO: 277 encoding the heavy chain variable domain, and
b) a nucleotide sequence that is at least 80% identical to SEQ ID NO:278 encoding the full length light
chain, wherein said nucleotide sequence comprising a nucleotide sequence that is at least 80%
identical to SEQ ID NO:279 encoding the light chain variable domain.
In an embodiment, the identity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In an embodiment, the polynucleotide comprises:
a) a nucleotide sequence SEQ ID NO:276 and
b) a nucleotide sequence SEQ ID NO:278.

The polynucleotides of the invention may be produced by chemical synthesis such as solid phase
polynucleotide synthesis on an automated polynucleotide synthesizer and assembled into complete single
or double stranded molecules. Alternatively, the polynucleotides may be produced by other techniques
such a PCR followed by routine cloning. Techniques for producing or obtaining polynucleotides of a given

sequence are well known in the art.

The polynucleotides may comprise at least one non-coding sequence, such as a promoter or enhancer
sequence, intron, polyadenylation signal, a cis sequence facilitating RepA binding, and the like. The
polynucleotide sequences may also comprise additional sequences encoding for example a linker
sequence, a marker or a tag sequence, such as a histidine tag or an HA tag to facilitate purification or
detection of the protein, a signal sequence, a fusion protein partner such as RepA, Fc portion, or

bacteriophage coat protein such as plIX or plll.

Vector
In another aspect, there is provided a vector (preferably an expression vector) for use in the treatment of a
neuromuscular disorder in a human subject comprising the polynuclectide encoding the MuSK antibody-
based molecule (or Anti-MuSK antibody or antigen binding fragment thereof) as described herein.

Such vectors include, without limitation, plasmid vectors, viral vectors, including without limitation, vaccina
vector, lentiviral vector, adenoviral vector, adeno-associated viral vector, vectors for baculovirus
expression, transposon based vectors or any other vector suitable for introduction of the polynucleotides
described herein into a given organism or genetic background by any means to facilitate expression of the

encoded antibody polypeptide. In one embodiment, the polynucleotide encoding the heavy chain variable
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domain, alone or together with the polynucleotide encoding the light chain variable domain as described
herein, are combined with sequences of a promoter, a translation initiation segment (e.g., a ribosomal
binding sequence and start codon), a 3' untranslated region, polyadenylation signal, a termination codon,

and transcription termination to form one or more expression vector constructs.

In one embodiment, the vector is an adenoviral-associated viral (AAV) vector. A number of therapeutic
AAYV vectors suitable for delivery of the polynucleotides encoding antibodies described herein to the central
nervous system are known in the art. See e.g., Deverman et al., “Gene Therapy for Neurological Disorders:
Progress and Prospects,” Nature Rev. 17:641-659 (2018), which in hereby incorporated by reference in its
entirety. Suitable AAV vectors include serotypes AAV1, AAV2Z, AAV3, AAV4, AAVS, AAV6E, AAV7, AAVS,
AAV9, AAV10, or AAV11 in their native form or engineered for enhanced tropism. AAV vectors known to
have tropism for the CNS that are particularly suited for therapeutic expression of the MuSK antibodies
described herein include, AAV1, AAV2, AAV4, AAV5, AAV8 and AAVS in their native form or engineered
for enhanced tropism. In one embodiment, the AAV vector is an AAV2 vector. In another embodiment, the
AAV vector is an AAVS vector (Vitale et al.,, “Anti-tau Conformational scFv MC1 Antibody Efficiently
Reduces Pathological Tau Species in Adult JNPL3 Mice,” Acta Neuropathol. Commun. 6:82 (2018), which
is hereby incorporate by reference in its entirety). In another embodiment, the AAV vector is an AAV9
vector (Haiyan et al., “Targeting Root Cause by Systemic scAAV9-hIDS Gene Delivery: Functional
Correction and Reversal of Severe MPSII in Mice,” Mol. Ther. Methods Clin. Dev. 10:327-340 (2018), which
is hereby incorporated by reference in its entirety). In another embodiment, the AAV vector is an AAVrh10
vector (Liu et al., “Vectored Intracerebral Immunizations with the Anti-Tau Monoclonal Antibody PHF1
Markedly Reduces Tau Pathology in Mutant Transgenic Mice,” J. Neurosci. 36(49). 12425-35 (2016), which

is hereby incorporated by reference in its entirety).

In another embodiment the AAV vector is a hybrid vector comprising the genome of one serotype, e.g.,
AAV2, and the capsid protein of another serotype, e.g., AAV1 or AAV3-9 to control tropism. See e.g.,
Broekman et al., “Adeno-associated Virus Vectors Serotyped with AAV8 Capsid are More Efficient than
AAV-1 or -2 Serotypes for Widespread Gene Delivery to the Neonatal Mouse Brain,” Neuroscience
138:501-510 (2006), which is hereby incorporated by reference in its entirety. In one embodiment, the AAV
vector is an AAV2/8 hybrid vector (Ising et al., “AAV-mediated Expression of Anti-Tau ScFv Decreases Tau
Accumulation in a Mouse Model of Tauopathy,” J. Exp. Med. 214(5):1227 (2017), which is hereby
incorporated by reference in its entirety). In another embodiment the AAV vector is an AAV2/9 hybrid vector
(Simon et al., “A Rapid Gene Delivery-Based Mouse Model for Early-Stage Alzheimer Disease-Type
Tauopathy,” J. Neuropath. Exp. Neurol. 72(11). 1062-71 (2013), which is hereby incorporated by reference

in its entirety).

In another embodiment, the AAV vector is one that has been engineered or selected for its enhanced CNS
transduction after intraparenchymal administration, e.g., AAV-DJ (Grimm et al., J. Viol. 82:5887-5911

(2008), which is hereby incorporated by reference in its entirety); increased transduction of neural stem and
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progenitor cells, e.g., SCH9 and AAV4.18 (Murlidharan et al., J. Virol. 89: 3976-3987 (2015) and Ojala et
al., Mol. Ther. 26:304-319 (2018), which are hereby incorporated by reference in their entirety); enhanced
retrograde transduction, e.g., rAAV2-retro (Muller et al., Nat. Biotechnol. 21:1040-1046 (2003), which is
hereby incorporated by reference in its entirety); selective transduction into brain endothelial cells, e.g.,
AAV-BRI (Korbelin et al., EMBO Mol. Med. 8: 609-625 (2016), which is hereby incorporated by reference
in its entirety); or enhanced transduction of the adult CNS after IV administration, e.g., AAV-PHP.B and
AAVPHP.eB (Deverman et al., Nat. Biotechnol. 34: 204-209 (2016) and Chan et al., Nat. Neurosci. 20:
1172-1179 (2017), which are hereby incorporated by reference in their entirety.

In accordance with this embodiment, the expression vector construct encoding the MuSK antibody-based
molecule includes the polynucleotide encoding the heavy chain polypeptide, a functional fragment thereof,
a variant thereof, or combinations thereof. The expression construct can alternatively include a nucleic
acid sequence encoding the light chain polypeptide, a functional fragment thereof, a variant thereof, or
combinations thereof. In an embodiment, the expression vector construct includes a nucleic acid sequence
encoding the heavy chain polypeptide, a functional fragment thereof, or a variant thereof, and the light chain

polypeptide, a functional fragment thereof, or a variant thereof.

In an embodiment, the expression construct further comprises a promoter sequence suitable for driving
expression of the MuSK antibody-based molecule. Suitable promoter sequences include, without limitation,
the elongation factor 1-alpha promoter (EF1a) promoter, a phosphoglycerate kinase-1 promoter (PGK)
promoter, a cytomegalovirus immediate early gene promoter (CMV), a chimeric liver-specific promoter
(LSP), a cytomegalovirus enhancer/chicken beta-actin promoter (CAG), a tetracycline responsive promoter
(TRE), a transthyretin promoter (TTR), a simian virus 40 promoter (SV40) and a CK6 promoter. Other
promoters suitable for driving gene expression in mammalian cells that are known in the art are also suitable

for incorporation into the expression constructs disclosed herein.

In an embodiment, the expression construct (or expression vector) further encodes a linker sequence. The
linker sequence can encode an amino acid sequence that spatially separates and/or links the one or more

components of the expression construct (heavy chain and light chain components of the encoded antibody).

In a preferred embodiment, the expression vector comprises a polynucleotide that encodes an antibody-
based molecule that binds to human muscle-specific tyrosine-protein kinase (MuSK) and that comprises a
heavy chain variable domain and a light chain variable domain, wherein the heavy chain variable domain
comprises an amino acid sequence that is at least 80% identical or similar to SEQ ID NO: 234 and the light
chain variable domain comprises an amino acid sequence that is at least 80% identical or similar to SEQ
ID NO: 235, and
where the heavy chain variable domain comprises:

- a CDR-H1 amino acid sequence comprising SEQ ID NO: 147 or having 1, 2, 3, 4 or 5 amino acid

alterations relative to SEQ ID NO: 147,
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- a CDR-HZ amino acid sequence comprising SEQ ID NO: 153 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 153, and
- a CDR-H3 amino acid sequence comprising SEQ ID NO: 156 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:
- aCDR-L1 amino acid sequence comprising SEQ ID NO: 159 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 159,
- aCDR-L2 amino acid sequence comprising SEQ ID NO: 172 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 172, and
- aCDR-L3 amino acid sequence comprising SEQ ID NO: 195 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:195 (3B2g2m1).
In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In a more preferred embodiment, the expression vector comprises a nucleotide encoding an antibody-
based molecule that binds to human muscle-specific tyrosine-protein kinase (MuSK) and comprising a
heavy chain variable domain and a light chain variable domain, wherein the heavy chain variable domain
comprises an amino acid sequence that is at least 80% identical or similar to SEQ ID NO: 234 and the light
chain variable domain comprises an amino acid sequence that is at least 80% identical or similar to SEQ
ID NO: 235, and
where the heavy chain variable domain comprises:

- aCDR-H1 amino acid sequence comprising or consisting of SEQ ID NO: 147,

- a CDR-H2 amino acid sequence comprising or consisting of SEQ ID NO: 153, and

- a CDR-H3 amino acid sequence comprising or consisting of SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:

- aCDR-L1 amino acid sequence comprising or consisting of SEQ ID NO: 159,

- aCDR-L2 amino acid sequence comprising or consisting of SEQ ID NO: 172, and

- aCDR-L3 amino acid sequence comprising or consisting of SEQ ID NO:195 (3B2g2m1).
In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In an embodiment, the expression vector comprises a polynucleotide encoding an antibody-based molecule
that binds to human muscle-specific tyrosine-protein kinase (MuSK) and comprising:
a) a nucleotide sequence that is at least 80% identical to SEQ ID NO:276 encoding the full length
heavy chain, and
b) a nucleotide sequence that is at least 80% identical to SEQ ID NO:278 encoding the full length light
chain.
In an embodiment, the identity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.
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In an embodiment, the expression vector comprises a polynucleotide encoding an antibody-based molecule
that binds to human muscle-specific tyrosine-protein kinase (MuSK) and comprising:
a) a nucleotide sequence that is at least 80% identical to SEQ ID NO:277 encoding the heavy chain
variable domain, and
b) a nucleotide sequence that is at least 80% identical to SEQ ID NO:279 encoding the light chain
variable domain.
In an embodiment, the identity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In an embodiment, the expression vector comprises a polynucleotide encoding an antibody-based molecule
that binds to human muscle-specific tyrosine-protein kinase (MuSK) and comprising:
c) a nucleotide sequence that is at least 80% identical to SEQ ID NO:276 encoding the full length
heavy chain, wherein said nucleotide sequence comprising a nucleotide sequence that is at least
80% identical to SEQ ID NO: 277 encoding the heavy chain variable domain, and
d) anucleotide sequence that is at least 80% identical to SEQ ID NO:278 encoding the full length light
chain, wherein said nucleotide sequence comprising a nucleotide sequence that is at least 80%
identical to SEQ ID NO:279 encoding the light chain variable domain.
In an embodiment, the identity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.
In an embodiment, the expression vector comprises a polynucleotide encoding an antibody-based molecule
that binds to human muscle-specific tyrosine-protein kinase (MuSK) and comprising:
a) a nucleotide sequence SEQ ID NO:276 and
b) a nucleotide sequence SEQ ID NO:278.

Host cell

Another aspect of the present invention is a host cell or cell-free expression system for use in the treatment
of a neuromuscular disease in a human subject, wherein the cell contains the expression vector encoding
the MuSK antibodies (or antigen binding fragment thereof) and optionally producing said MuSK antibodies
as described herein.

The MuSK antibody-based molecules described herein can opticnally be produced by a cell line, a mixed
cell line, an immortalized cell or clonal population of immortalized cells, as well known in the art (see e.g.,
Ausubel et al., ed., Current Protocols in Molecular Biology, John Wiley & Sons, Inc., NY, N.Y. (1987-2001);
Sambrook et al., Molecular Cloning: A Laboratory Manual, 2nd Edition, Cold Spring Harbor, N.Y. (1989);
Harlow and Lane, Antibodies, a Laboratory Manual, Cold Spring Harbor, N.Y. (1989); Colligan et al., eds.,
Current Protocols in Immunology, John Wiley & Sons, Inc., NY (1994-2001); Colligan et al., Current
Protocols in Protein Science, John Wiley & Sons, NY, N.Y., (1997-2001), which are hereby incorporated

by reference in their entirety).
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In some embodiments, the host cell chosen for expression may be of mammalian origin. Suitable
mammalian host cells include, without limitation, COS-1 cells, COS-7 cells, HEK293 cells, BHK21 cells,
CHO cells, BSC-1 cells, HeG2 cells, SP2/0 cells, HeLa cells, mammalian myeloma cells, mammalian
lymphoma cells, or any derivative, immortalized or transformed cell thereof. Other suitable host cells
include, without limitation, yeast cells, insect cells, and plant cells. Alternatively, the host cell may be
selected from a species or organism incapable of glycosylating polypeptides, e.g., a prokaryotic cell or
organism, such as BL21, BL21(DE3), BL21-GOLD(DE3), XL1-Blue, JM109, HMS174, HMS174(DE3), and

any of the natural or engineered E. coli spp, Klebsiella spp., or Pseudomonas spp strains.

The MuSK antibody-based molecules described herein can be prepared by any of a variety of techniques
using the isolated polynucleotides, vectors, and host cells described supra. In general, antibodies can be
produced by cell culture techniques, including the generation of monoclonal antibodies via conventional
techniques, or via transfection of antibody genes, heavy chains and/or light chains into suitable bacterial or
mammalian cell hosts, in order to allow for the production of antibodies, wherein the antibodies may be
recombinant. In an embodiment, the MuSK antibody-based molecule described herein is a monoclonal
antibody or functional binding fragment thereof. Standard molecular biology techniques are used to prepare
the recombinant expression vector, transfect the host cells, select for transformants, culture the host cells
and recover the antibody from the culture medium. Transfecting the host cell can be carried out using a
variety of techniques commonly used for the introduction of exogenous DNA into a prokaryotic or eukaryotic
host cell, e.g., by electroporation, calcium- phosphate precipitation, DEAE-dextran transfection and the like.
Although it is possible to express the antibodies described herein in either prokaryotic or eukaryotic host
cells, expression of antibodies in eukaryotic cells, in particular mammalian cells is sometimes preferable,
because such eukaryotic cells (and in particular mammalian cells) are more likely than prokaryotic cells to

assemble and secrete a properly folded and immunologically active antibody.

As noted above, exemplary mammalian host cells for expressing the recombinant antibodies of the
invention include Chinese Hamster Ovary (CHO cells) (including dhfr-CHO cells, described in Urlaub and
Chasin, Proc. Natl. Acad. Sci. USA, 77. 4216-4220 (1980), which is hereby incorporated by reference in its
entirety). Other suitable mammalian host cells include, without limitation, NSO myeloma cells, COS cells,
and SP2 cells. When recombinant expression vectors encoding antibody genes are introduced into
mammalian host cells, the antibodies are produced by culturing the host cells for a period of time sufficient
to allow for expression of the antibody in the host cells or, more preferably, secretion of the antibody into

the culture medium in which the host cells are grown.

Host cells can also be used to produce functional antibody fragments, such as Fab fragments or scFv
molecules. It is understood that variations on the above procedure are within the scope of the present
invention. For example, it may be desirable to transfect a host cell with DNA encoding functional fragments
of either the light chain and/or the heavy chain of an antibody described herein. Recombinant DNA

technology may also be used to remove some or all of the DNA encoding either or both of the light and
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heavy chains that is not necessary for binding to the antigens of interest. The molecules expressed from

such truncated DNA molecules are also encompassed by the antibodies described herein.

The antibodies and antibody binding fragments are recovered and purified from recombinant cell cultures
by known methods including, but not limited to, protein A purification, ammonium sulfate or ethanol
precipitation, acid extraction, anion or cation exchange chromatography, phosphocellulose
chromatography, hydrophobic interaction chromatography, affinity chromatography, hydroxylapatite
chromatography and lectin chromatography. High performance liquid chromatography ("HPLC") can also

be used for purification.

In a preferred embodiment, the host cell expresses an antibody-based molecule that binds to human
muscle-specific tyrosine-protein kinase (MuSK), that comprises a heavy chain variable domain and a light
chain variable domain, wherein the heavy chain variable domain comprises an amino acid sequence that
is at least 80% identical or similar to SEQ ID NO: 234 and the light chain variable domain comprises an
amino acid sequence that is at least 80% identical or similar to SEQ ID NO: 235, and
where the heavy chain variable domain comprises:
- a CDR-H1 amino acid sequence comprising SEQ ID NO: 147 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 147,
- a CDR-HZ amino acid sequence comprising SEQ ID NO: 153 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 153, and
- a CDR-H3 amino acid sequence comprising SEQ ID NO: 156 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:
- aCDR-L1 amino acid sequence comprising SEQ ID NO: 159 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 159,
- aCDR-L2 amino acid sequence comprising SEQ ID NO: 172 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 172, and
- aCDR-L3 amino acid sequence comprising SEQ ID NO: 195 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:195 (3B2g2m1).
In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In a more preferred embodiment, the host cell expresses an antibody-based molecule that binds to human
muscle-specific tyrosine-protein kinase (MuSK), that comprises a heavy chain variable domain and a light
chain variable domain, wherein the heavy chain variable domain comprises an amino acid sequence that
is at least 80% identical or similar to SEQ ID NO: 234 and the light chain variable domain comprises an
amino acid sequence that is at least 80% identical or similar to SEQ ID NO: 235, and

where the heavy chain variable domain comprises:

- aCDR-H1 amino acid sequence comprising or consisting of SEQ ID NO: 147,
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- a CDR-H2 amino acid sequence comprising or consisting of SEQ ID NO: 153, and

- a CDR-H3 amino acid sequence comprising or consisting of SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:

- aCDR-L1 amino acid sequence comprising or consisting of SEQ ID NO: 159,

- aCDR-L2 amino acid sequence comprising or consisting of SEQ ID NO: 172, and

- aCDR-L3 amino acid sequence comprising or consisting of SEQ ID NO:195 (3B2g2m1).
In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In an embodiment, the host cell expresses an antibody-based molecule that binds to human muscle-specific
tyrosine-protein kinase (MuSK), that comprises:
a) a nucleotide sequence that is at least 80% identical to SEQ ID NO:276 encoding the full length
heavy chain, and
b) a nucleotide sequence that is at least 80% identical to SEQ ID NO:278 encoding the full length light
chain.
In an embodiment, the identity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In an embodiment, the host cell expresses an antibody-based molecule that binds to human muscle-specific
tyrosine-protein kinase (MuSK), that comprises:
a) a nucleotide sequence that is at least 80% identical to SEQ ID NO:277 encoding the heavy chain
variable domain, and
b) a nucleotide sequence that is at least 80% identical to SEQ ID NO:279 encoding the light chain
variable domain.
In an embodiment, the identity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In an embodiment, the host cell expresses an antibody-based molecule that binds to human muscle-specific
tyrosine-protein kinase (MuSK), that comprises:
a) a nucleotide sequence that is at least 80% identical to SEQ ID NO:276 encoding the full length
heavy chain, wherein said nucleotide sequence comprising a nucleotide sequence that is at least
80% identical to SEQ ID NO: 277 encoding the heavy chain variable domain, and
b) a nucleotide sequence that is at least 80% identical to SEQ ID NO:278 encoding the full length light
chain, wherein said nucleotide sequence comprising a nucleotide sequence that is at least 80%
identical to SEQ ID NO:279 encoding the light chain variable domain.
In an embodiment, the identity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.
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In an embodiment, the host cell expresses an antibody-based molecule that binds to human muscle-specific
tyrosine-protein kinase (MuSK), that comprises:

a) a nucleotide sequence SEQ ID NO:276 and

b) a nucleotide sequence SEQ ID NO:278.

Compositions Comprising MuSK Antibody-Based Molecules

The MuSK antibody-based molecules or polynucleotide encoding the MuSK antibody-based molecules of
the present invention may be advantageously administered as compositions.

Therefore in a further aspect, there is provided a composition for use in the treatment of a neuromuscular
disorder in a human subject, said composition comprising an antibody or antigen binding fragment, a
polynucleotide, an expression vector or a host cell or cell free expression system as defined herein.

In an embodiment, said composition is a pharmaceutical composition. In an embodiment, said
pharmaceutical composition comprising at least one pharmaceutically acceptable carrier or excipients.

In an embodiment, such compositions are pharmaceutical compositions comprising an active therapeutic
agent (i.e., the MuSK antibody) and one or more of a variety of other pharmaceutically acceptable
components. See REMINGTON: THE SCIENCE AND PRACTICE OF PHARMACY (21st Edition) (2005)
(Troy, D.B. et al. (Eds.) Lippincott Williams & Wilkins (Publs.), Baltimore MD), which is hereby incorporated
by reference in its entirety. The preferred form depends on the intended mode of administration and
therapeutic application. The compositions can also include, depending on the formulation desired,
pharmaceutically acceptable, non-toxic carriers, excipients, diluents, fillers, salts, buffers, detergents (e.g.,
a nonionic detergent, such as Tween-20 or Tween- 80), stabilizers (e.g., sugars or protein-free amino
acids), preservatives, tissue fixatives, solubilizers, and/or other materials suitable for inclusion in a
pharmaceutical composition, and which are vehicles commonly used to formulate pharmaceutical
compositions for animal or human administration. The diluent is selected to not affect the biclogical activity
of the combination. Examples of such diluents are distilled water, physiological phosphate-buffered saline,
Ringer’s solutions, dextrose solution, and Hank’s solution. In addition, the pharmaceutical composition or
formulation may also include other carriers, or non-toxic, nontherapeutic, non-immunogenic stabilizers and
the like. Examples of suitable aqueous and non-aquecus carriers which may be employed in the
pharmaceutical compositions of the present invention include water, saline, phosphate-buffered saline,
ethanol, dextrose, polyols (such as glycerol, propylene glycol, polyethylene glycol, and the like), and
suitable mixtures thereof, vegetable oils, such as olive oil, corn oil, peanut oil, cottonseed oil, and sesame
oil, carboxymethyl cellulose colloidal solutions, tragacanth gum and injectable organic esters, such as ethyl
oleate, and/or various buffers. Other carriers are well-known in the pharmaceutical arts.

Pharmaceutically acceptable carriers include sterile agueous solutions or dispersions and sterile powders
for the extemporaneous preparation of sterile injectable solutions or dispersion. The use of such media
and agents for pharmaceutically active substances is known in the art. Except insofar as any conventional
media or agent is incompatible with the active compound, use thereof in the pharmaceutical compositions

of the present invention is contemplated.
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The compositions may also include large, slowly metabolized macromolecules, such as proteins,
polysaccharides like chitosan, polylactic acids, polyglycolic acids and copolymers (e.g., latex functionalized
sepharose, agarose, cellulose, and the like), polymeric amino acids, amino acid copolymers, and lipid
aggregates (e.g., oildroplets or liposomes). Suitability for carriers and other components of pharmaceutical
compositions is determined based on the lack of significant negative impact on the desired biological
properties of the active antibody-based molecule of the present invention (e.g., less than a substantial
impact (e.g., 10% or less relative inhibition, 5% or less relative inhibition, etc.) on antigen binding).

The pharmaceutical compositions of the present invention may also comprise pharmaceutically acceptable
antioxidants for instance (1) water soluble antioxidants, such as ascorbic acid, cysteine hydrochloride,
sodium bisulfate, sodium metabisulfite, sodium sulfite and the like; (2) oil-soluble antioxidants, such as
ascorbyl palmitate, butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT), lecithin, propyl
gallate, alpha- tocopherol, and the like; and (3) metal chelating agents, such as citric acid, ethylenediamine
tetraacetic acid (EDTA), sorbitol, tartaric acid, phosphoric acid, and the like.

The pharmaceutical compositions of the present invention may also comprise isotonicity agents, such as
sugars, polyalcohols, such as mannitol, sorbitol, glycerol or sodium chloride in the compositions.

The pharmaceutical compositions of the present invention may alsoc contain one or more adjuvants
appropriate for the chosen route of administration such as preservatives, wetting agents, emulsifying
agents, dispersing agents, preservatives or buffers, which may enhance the shelf life or effectiveness of
the pharmaceutical composition. The antibodies ofthe present invention may be prepared with carriers that
will protect the antibodies against rapid release, such as a controlled release formulation, including
implants, transdermal patches, and microencapsulated delivery systems. Such carriers may include gelatin,
glyceryl monostearate, glyceryl distearate, biodegradable, biocompatible polymers such as ethylene vinyl
acetate, polyanhydrides, polyglycolic acid, collagen, polyorthoesters, and polylactic acid alone or with a
wax, or other materials well-known in the art. Methods for the preparation of such formulations are generally
known to those skilled in the art. See, e.g., SUSTAINED AND CONTROLLED RELEASE DRUG DELIVERY
SYSTEMS, J. R. Robinson, ed., Marcel Dekker, Inc., New York, 1978.

In one embodiment, the antibodies of the present invention may be formulated to ensure proper distribution
in vivo. Pharmaceutically acceptable carriers for parenteral administration include sterile aqueous solutions
or dispersions and sterile powders for the extemporaneous preparation of sterile injectable solutions or
dispersion. The use of such media and agents for pharmaceutically active substances is known in the art.
Pharmaceutical compositions for injection must typically be sterile and stable under the conditions of
manufacture and storage. The composition may be formulated as a solution, microemulsion, liposome, or
other ordered structure suitable to achieve high drug concentration. The carrier may be an agueous or non-
aqueous solvent or dispersion medium containing for instance water, ethanol, polyols (such as glycerol,
propylene glycol, polyethylene glycol, and the like), and suitable mixtures thereof, vegetable oils, such as
olive oil, and injectable organic esters, such as ethyl oleate. The proper fluidity may be maintained, for
example, by the use of a coating such as lecithin, by the maintenance of the required particle size in the
case of dispersion and by the use of surfactants. In many cases, it will be preferable to include isotonic

agents, for example, sugars, polyalcohols such as glycerol, mannitol, sorbitol, or sodium chloride in the
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composition. Prolonged absorption of the injectable compositions may be brought about by including in the
composition an agent that delays absorption, for example, monostearate salts and gelatin. Sterile injectable
solutions may be prepared by incorporating the active compound in the required amount in an appropriate
solvent with one or a combination of ingredients e.g. as enumerated above, as required, followed by
sterilization microfiltration. Generally, dispersions are prepared by incorporating the active compound into
a sterile vehicle that contains a basic dispersion medium and the required other ingredients. In the case of
sterile powders for the preparation of sterile injectable solutions, examples of methods of preparation are
vacuum drying and freeze-drying (lyophilization) that yield a powder of the active ingredient plus any

additional desired ingredient from a previously sterile-filtered solution thereof.

For parenteral administration, agents of the present invention are typically formulated as injectable dosages
of a solution or suspension of the substance in a physiologically acceptable diluent with a pharmaceutical
carrier that can be a sterile liquid such as water, oil, saline, glycerol, or ethanol. Additionally, auxiliary
substances, such as wetting or emulsifying agents, surfactants, pH buffering substances and the like can
be present in compositions. Other components of pharmaceutical compositions are those of petroleum,
animal, vegetable, or synthetic origin. Peanut oil, soybean oil, and mineral oil are all examples of useful
materials. In general, glycols, such as propylene glycol or polyethylene glycol, are preferred liquid carriers,
particularly for injectable solutions. Agents of the invention can be administered in the form of a depot
injection or implant preparation which can be formulated in such a manner as to permit a sustained release
of the active ingredient.

Typically, compositions are prepared as injectables, either as liquid solutions or suspensions; solid forms
suitable for solution in, or suspension in, liquid vehicles prior to injection can also be prepared. The
preparation also can be emulsified or encapsulated in liposomes or micro particles, such as polylactide,
polyglycolide, or copolymer, for enhanced adjuvant effect (Langer, et al., Science 249:1527 (1990); Hanes,
et al., Advanced Drug Delivery Reviews 28:97-119 (1997), which are hereby incorporated by reference in
their entirety). Additional formulations suitable for other modes of administration include oral, intranasal,

and pulmonary formulations, suppositories, and transdermal applications.

In an embodiment, the composition comprises the anti-MuSK antibody (or antigen-binding fragment) which
comprises a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 147, the CDR-H2 of SEQ
ID NO: 153, and the CDR-H3 of SEQ ID NO: 156, and a light chain variable domain comprising the CDR-
L1 of SEQ ID NO: 159, the CDR-L2 of SEQ ID NO: 172, and the CDR-L3 of SEQ ID NO: 195 (3B2g2m1).
In an embodiment, the composition comprises the anti-MuSK antibody (or antigen-binding fragment) which
comprises a heavy chain variable domain comprising the CDR-H1 of SEQ ID NO: 147, the CDR-H2 of SEQ
ID NO: 153, and the CDR-H3 of SEQ ID NO: 156, and the light chain variable domain comprising the CDR-
L1 of SEQ ID NO: 159, the CDR-L2 of SEQ ID NO: 172, and the CDR-L3 of SEQ ID NO: 183 (3B2g1m1).
In an embodiment, the anti-MuSK antibody (or antigen-binding fragment) which comprises a heavy chain
variable domain comprising the CDR-H1 of SEQ ID NO: 147, the CDR-H2 of SEQ ID NO: 154, and the
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CDR-H3 of SEQ ID NO: 156, and the light chain variable domain comprising the CDR-L1 of SEQ ID NO:
159, the CDR-L2 of SEQ ID NO: 172, and the CDR-L3 of SEQ ID NO: 183 (3B2g1m2).

In an embodiment, the anti-MuSK antibody (or antigen-binding fragment) which comprises a heavy chain
variable domain comprising the CDR-H1 of SEQ ID NO: 147, the CDR-H2 of SEQ ID NO: 154, and the
CDR-H3 of SEQ ID NO: 156, and the light chain variable domain comprising the CDR-L1 of SEQ ID NO:
159, the CDR-L2 of SEQ ID NO: 172, and the CDR-L3 of SEQ ID NO: 195 (3B2g2m2).

In an embodiment, the anti-MuSK antibody (or antigen-binding fragment) which comprises a heavy chain
variable domain comprising the CDR-H1 of SEQ ID NO: 147, the CDR-H2 of SEQ ID NO: 150, and the
CDR-H3 of SEQ ID NO: 156, and the light chain variable domain comprising the CDR-L1 of SEQ ID NO:
159, the CDR-L2 of SEQ ID NO: 172, and the CDR-L3 of SEQ ID NO: 183 (3B2).

In a preferred embodiment, the composition comprises an antibody or antigen-binding fragment that binds
to human muscle-specific tyrosine-protein kinase (MuSK), that comprises a heavy chain variable domain
and a light chain variable domain, wherein the heavy chain variable domain comprises an amino acid
sequence that is at least 80% identical or similar to SEQ ID NO: 234 and the light chain variable domain
comprises an amino acid sequence that is at least 80% identical or similar to SEQ ID NO: 235, and
where the heavy chain variable domain comprises:
- a CDR-H1 amino acid sequence comprising SEQ ID NO: 147 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 147,
- a CDR-HZ amino acid sequence comprising SEQ ID NO: 153 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 153, and
- a CDR-H3 amino acid sequence comprising SEQ ID NO:156 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:
- a CDR-L1 amino acid sequence comprises SEQ ID NO: 159 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 159,
- aCDR-L2 amino acid sequence comprising SEQ ID NO: 172 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 172, and
- aCDR-L3 amino acid sequence comprising SEQ ID NO: 195 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:195 (3B2g2m1).
In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.
In a more preferred embodiment, the composition comprises an antibody or antigen-binding fragment that
binds to human muscle-specific tyrosine-protein kinase (MuSK), that comprises a heavy chain variable
domain and a light chain variable domain, wherein the heavy chain variable domain comprises an amino
acid sequence that is at least 80% identical or similar to SEQ ID NO: 234 and the light chain variable domain
comprises an amino acid sequence that is at least 80% identical or similar to SEQ ID NO: 235, and
where the heavy chain variable domain comprises:

- aCDR-H1 amino acid sequence comprising or consisting of SEQ ID NO: 147,
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- a CDR-H2 amino acid sequence comprising or consisting of SEQ ID NO: 153, and

- a CDR-H3 amino acid sequence comprising or consisting of SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:

- aCDR-L1 amino acid sequence comprising or consisting of SEQ ID NO: 159,

- aCDR-L2 amino acid sequence comprising or consisting of SEQ ID NO: 172, and

- aCDR-L3 amino acid sequence comprising or consisting of SEQ ID NO:195 (3B2g2m1).
In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In a preferred embodiment, composition comprises an antibody or antigen-binding fragment that binds to
human muscle-specific tyrosine-protein kinase (MuSK) that comprises wild-type human IgG constant Fc
region, a heavy chain variable domain and a light chain variable domain, where the wild-type human IgG
constant Fc region comprising SEQ ID NO: 266 or 267, a heavy chain variable domain and a light chain
variable domain, wherein the heavy chain variable domain comprises an amino acid sequence that is at
least 80% identical or similar to SEQ ID NO: 234 and the light chain variable domain comprises an amino
acid sequence that is at least 80% identical or similar to SEQ ID NO: 235, and
where the heavy chain variable domain comprises:
- aCDR-H1 amino acid sequence comprising SEQ ID NO: 147 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 147,
- a CDR-HZ amino acid sequence comprising SEQ ID NO: 153 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 153, and
- a CDR-H3 amino acid sequence comprising SEQ ID NO: 156 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:
- aCDR-L1 amino acid sequence comprising SEQ ID NO: 159 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 159,
- aCDR-L2 amino acid sequence comprising SEQ ID NO: 172 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 172, and
- aCDR-L3 amino acid sequence comprising SEQ ID NO: 195 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:195 (3B2g2m1).
In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In a more preferred embodiment, the composition comprises an antibody or antigen-binding fragment that
binds to human muscle-specific tyrosine-protein kinase (MuSK) that comprises wild-type human IgG
constant Fc region, a heavy chain variable domain and a light chain variable domain, where the wild-type
human IgG constant Fc region comprising SEQ ID NO: 266 or 267, a heavy chain variable domain and a

light chain variable domain, wherein the heavy chain variable domain comprises an amino acid sequence
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that is at least 80% identical or similar to SEQ ID NO: 234 and the light chain variable domain comprises

an amino acid sequence that is at least 80% identical or similar to SEQ ID NO: 235, and

where the heavy chain variable domain comprises:

- aCDR-H1 amino acid sequence comprising or consisting of SEQ ID NO: 147,

- a CDR-H2 amino acid sequence comprising or consisting of SEQ ID NO: 153, and

- a CDR-H3 amino acid sequence comprising or consisting of SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:

- aCDR-L1 amino acid sequence comprising or consisting of SEQ ID NO: 159,

- aCDR-L2 amino acid sequence comprising or consisting of SEQ ID NO: 172, and

- aCDR-L3 amino acid sequence comprising or consisting of SEQ ID NO:195 (3B2g2m1).
In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In a preferred embodiment, the composition comprises an antibody or antigen-binding fragment that binds
to human muscle-specific tyrosine-protein kinase (MuSK) that comprises wild-type human 1gG constant Fc
region wherein L234A and/or L235A substitution(s) numbered according the EU numbering system is(are)
introduced into said Fc region, a heavy chain variable domain and a light chain variable domain, where the
wild-type human IgG constant Fc region comprising SEQ ID NO: 266 or 267, a heavy chain variable domain
and a light chain variable domain, wherein the heavy chain variable domain comprises an amino acid
sequence that is at least 80% identical or similar to SEQ ID NO: 234 and the light chain variable domain
comprises an amino acid sequence that is at least 80% identical or similar to SEQ ID NO: 235, and
where the heavy chain variable domain comprises:
- aCDR-H1 amino acid sequence comprising SEQ ID NO: 147 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 147,
- a CDR-HZ amino acid sequence comprising SEQ ID NO: 153 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 153, and
- a CDR-H3 amino acid sequence comprising SEQ ID NO: 156 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:
- aCDR-L1 amino acid sequence comprising SEQ ID NO: 159 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 159,
- aCDR-L2 amino acid sequence comprising SEQ ID NO: 172 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 172, and
- aCDR-L3 amino acid sequence comprising SEQ ID NO: 195 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:195 (3B2g2m1).
In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.
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In a more preferred embodiment, the composition comprises an antibody or antigen-binding fragment that
binds to human muscle-specific tyrosine-protein kinase (MuSK) that comprises wild-type human IgG
constant Fc region wherein L234A and/or L235A substitution(s) numbered according the EU numbering
system is(are) introduced into said Fc region, a heavy chain variable domain and a light chain variable
domain, where the wild-type human IgG constant Fc region comprising SEQ ID NO: 266 or 267, a heavy
chain variable domain and a light chain variable domain, wherein the heavy chain variable domain
comprises an amino acid sequence that is at least 80% identical or similar to SEQ ID NO: 234 and the light
chain variable domain comprises an amino acid sequence that is at least 80% identical or similar to SEQ
ID NO: 235, and

where the heavy chain variable domain comprises:

- aCDR-H1 amino acid sequence comprising or consisting of SEQ ID NO: 147,

- a CDR-H2 amino acid sequence comprising or consisting of SEQ ID NO: 153, and

- a CDR-H3 amino acid sequence comprising or consisting of SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:

- aCDR-L1 amino acid sequence comprising or consisting of SEQ ID NO: 159,

- aCDR-L2 amino acid sequence comprising or consisting of SEQ ID NO: 172, and

- aCDR-L3 amino acid sequence comprising or consisting of SEQ ID NO:195 (3B2g2m1).
In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In an embodiment, the composition comprises an antibody or antigen-binding fragment that binds to human
muscle-specific tyrosine-protein kinase (MuSK) that comprises:
a) A full length heavy chain comprising an amino acid sequence that is at least 80% identical or similar
to SEQ ID NO: 268 and
b) A full length light chain comprising an amino acid sequence that is at least 80% identical or similar
to SEQ ID NO: 269, and
c) Wherein one or more of the following mutations (all numbered according to the EU numbering
system) have been introduced into the full length heavy chain: an N297A substitution; an N297Q
substitution; an L234A substitution; an L234D substitution; an L234E substitution; an L234G
substitution; an L234H substitution; an L234F substitution; an L234K substitution; an L234Q
substitution; an L234R substitution; an L234S substitution; an L234T substitution; an L235A
substitution; an L235D substitution; an L235E substitution; an L235F substitution; an L235G
substitution; an L235V substitution; an L235H substitution; an L235| substitution; an L235K
substitution; an L235R substitution; an L235S substitution; L235T substitution; an L235Q
substitution; an L237A substitution; an S239D substitution; an E233P substitution; an L234V
substitution; a C236 deletion; a G236E substitution; a G236R substitution; a G236K substitution;
a G237A substitution; a P238A substitution; an F243L substitution; a D265A substitution; an S267E
substitution; an H268A substitution; an R292P substitution; a Y300L substitution; a K322A
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substitution; a K322Q substitution; an A327Q substitution; an L328F substitution; an L328R
substitution; a P329A substitution; a P329G substitution; an A330L substitution; an A330S
substitution; a P331S substitution; an I332E substitution; a P396L substitution; or each of the
combinations of mutations described earlier in the fourth embodiment of this application, preferably
the mutations is L234A or L235A, more preferably the mutations are L234A and L235A.

In an embodiment, the composition comprises an antibody or antigen-binding fragment that binds to human

muscle-specific tyrosine-protein kinase (MuSK) that comprises:

a)
b)

c)

A full length heavy chain comprising SEQ ID NO: 268 and
A full length light chain comprising SEQ ID NO: 269, and
Wherein the full length heavy chain comprises L234A and L235A mutations numbered according

the EU numbering system.

In an embodiment, the binding to an effector ligand is reduced of at least 10%, 20%, 30%, 40%, 50%, 60%,

70%, 80%, 90%, oris no longer detectable compared to the binding to the same ligand by the antibody not

having any amino acid substitutions into its human IgG constant Fc region.

In an embodiment, the composition comprises an antibody or antigen-binding fragment that binds to human

muscle-specific tyrosine-protein kinase (MuSK) that comprises:

a)

b)

c)

A full length heavy chain comprising an amino acid sequence that is at least 80% identical or similar
to SEQ ID NO: 270 and

A full length light chain comprising an amino acid sequence that is at least 80% identical or similar
to SEQ ID NO: 271, and

Wherein one or more of the following mutations (all numbered according to the EU numbering
system) have been introduced into the full length heavy chain: an N297A substitution; an N297Q
substitution; an L234A substitution; an L234D substitution; an L234E substitution; an L234G
substitution; an L234H substitution; an L234F substitution; an L234K substitution; an L234Q
substitution; an L234R substitution; an L234S substitution; an L234T substitution; an L235A
substitution; an L235D substitution; an L235E substitution; an L235F substitution; an L235G
substitution; an L235V substitution; an L235H substitution; an L235| substitution; an L235K
substitution; an L235R substitution; an L235S substitution; L235T substitution; an L235Q
substitution; an L237A substitution; an S239D substitution; an E233P substitution; an L234V
substitution; a C236 deletion; a G236E substitution; a G236R substitution; a G236K substitution;
a G237A substitution; a P238A substitution; an F243L substitution; a D265A substitution; an S267E
substitution; an H268A substitution; an R292P substitution; a Y300L substitution; a K322A
substitution; a K322Q substitution; an A327Q substitution; an L328F substitution; an L328R
substitution; a P329A substitution; a P329G substitution; an A330L substitution; an A330S
substitution; a P331S substitution; an I332E substitution; a P396L substitution; or each of the

81



10

15

20

25

30

35

WO 2023/147489 PCT/US2023/061476

combinations of mutations described earlier in the fourth embodiment of this application, preferably
the mutations is L234A or L235A, more preferably the mutations are L234A and L235A.

In an embodiment, the composition comprises an antibody or antigen-binding fragment that binds to human
muscle-specific tyrosine-protein kinase (MuSK) that comprises:

a) A full length heavy chain comprising SEQ ID NO: 270 and

b) A full length light chain comprising SEQ ID NO: 271, and

c) Wherein the full length heavy chain comprises L234A and L235A mutations numbered according

the EU numbering system.

In an embodiment, the binding to an effector ligand is reduced of at least 10%, 20%, 30%, 40%, 50%, 60%,
70%, 80%, 90%, oris no longer detectable compared to the binding to the same ligand by the antibody not

having any amino acid substitutions into its human IgG constant Fc region.

The MuSK antibody based molecules of the present invention can be administered by parenteral, topical,
oral or intranasal means for therapeutic treatment. Intramuscular injection (for example, into the arm or leg
muscles) and intravenous infusion are preferred methods of administration of the molecules of the present
invention. In some methods, such molecules are administered as a sustained release composition or
device, such as a Medipad™ device (Elan Pharm. Technologies, Dublin, Ireland). In some methods, the
antibodies disclosed herein are injected directly into a particular tissue, for example intracranial injection.

In one embodiment, a pharmaceutical composition of the present invention is administered parenterally.
The phrases “parenteral administration” and “administered parenterally” as used herein denote modes of
administration other than enteral and topical administration, usually by injection, and include epidermal,
intravenous, intramuscular, intraarterial, intrathecal, intracapsular, intracranial, intraorbital, intracardiac,
intradermal, intraperitoneal, intratendinous, transtracheal, subcutaneous, subcuticular, intraarticular,
subcapsular, subarachnoid, intraspinal, intracranial, intrathoracic, epidural and intrasternal injection,
subcutaneous and infusion. In one embodiment that pharmaceutical composition is administered by

intravenous or subcutaneous injection or infusion.

In an embodiment, an anti-MuSK antibody or antigen binding fragment thereof (or a polynucleotide, an
expression vector, a host cell, or a composition) for use according to the invention is administered in
combination with an anticholinergic compound. An anticholinergic compound is a compound that is able to
inhibit the effect of the neurotransmitter acetylcholine at synapses or at neuroeffector junctions such as
neuromuscular junctions. Preferably, an anticholinergic compound is a compound that is able to dampen
muscarinic acetylcholine receptor activity.

The anticholinergic compound may also be formulated in a composition as the anti-MuSK antibody or
antigen-binding fragment. The type of compositions disclosed herein for the anti-MuSK antibody or antigen-

binding fragment may also be used for a composition comprising the anticholinergic compound. The two
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compounds may be present in a single composition. Alternatively, they may be formulated in separate
compositions.

The use of a compound results in activating, inducing a mechanism that promotes NMJ (neuromuscular
junction) stability and/or repair is attractive for the treatment of any neuromuscular disease, especially
wherein such NMJ is affected. In a preferred embodiment, the use of two different compounds, each
activating, inducing a mechanism that promotes NMJ stability and/or repair is even more attractive as it is
demonstrated that such combined treatments is synergistic. Therefore, said combination is highly beneficial
for the treatment of a neuromuscular disease, especially a neuromuscular disease or disorder with affected
NMJ such as ALS.

In an embodiment, the anti-MuSK antibody or antigen binding fragment thereof, polynucleotide, expression
vector, host cell, or composition for use according to any of the preceding claims, wherein the
neuromuscular disorder is characterized by an impaired neuromuscular transmission and/or an NMJ

denervation.

An impaired neuromuscular transmission may be characterized by at least one of:
a. muscarinic overexcitability,
b. motor neuron death,
c. NMJ denervation and

d. impaired synaptic transmission

In an embodiment, an impaired neuromuscular transmission or impaired synaptic transmission may be
characterized by a deficient MuSK signaling, deficient MuSK dimerization, deficient MuSK phosphorylation,
deficient MuSK signaling and/or deficient acetylcholine receptor clustering.

In an embodiment, an impaired neuromuscular transmission or impaired synaptic transmission may be
characterized by a poor motor performance, a decreased grip strength, the poor contractile properties of a

muscle at the NMJ, the poor resistance to fatigue of the muscle, a decreased muscle weight.

In an embodiment, a neuromuscular disorder is analyzed or assessed or diagnosed via electrophysiological
assessment; pharmacodynamic assessment; the level of neurofilaments (e.g. neurofilament light chain

(NFL)) in blood serum, plasma and/or cerebrospinal fluid (CSF); or NMJ biopsies.

A neuromuscular disorder may be selected from the group consisting of. amyotrophic lateral sclerosis
(ALS), spinal muscular atrophy (SMA), myasthenia gravis (MG), congenital myasthenia, Lambert-Eaton
myasthenic syndrome (LEMS), Lyme disease, poliomyelitis, post-poliomyelitis, heavy metal intoxication,
Kennedy syndrome, adult-onset Tay-Sachs disease, hereditary spastic paraplegia, multifocal neuropathy,
cervical spondylosis, extramedullary tumor with compressive radiculopathy and myelopathy, inclusion body
myositis, progressive bulbar palsy, progressive muscular atrophy, motor neuron syndrome and thyrotoxic

myopathy. A preferred neuromuscular disorder is ALS.
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In an embodiment, an anti-MuSK antibody or antigen binding fragment thereof as defined herein may be
administrated to an asymptomatic ALS subject. It means that such antibody or antigen binding fragment
may be administrated prior to the onset of ALS in said subject. The same applies to other neuromuscular
disorders.

In this context, an asymptomatic ALS subject may be a subject which has been diagnosed as being
predisposed to develop a neuromuscular disorder or disease as ALS. Identifying an individual (or subject)
with a neuromuscular disorder may mean that the identification is carried out using a diagnostic method.
Such subject may be a symptomatic subject diagnosed at disease onset or after disease onset, or
predisposed to develop a neuromuscular disorder or disease (i.e. an asymptomatic subject diagnosed prior

to disease onset which is synonymous with disease pre-onset).

A neuromuscular disorder may be caused by a genetic defect. A genetic defect is caused in whole or in
part by a change in the genomic DNA sequence relative to the genomic DNA sequence of a corresponding
individual or subject not suffering from said genetic defect. A genetic defect can be caused by a mutation
in one gene (monogenic disorder), by mutations in multiple genes (multifactorial inheritance disorder), by a
combination of gene mutations and environmental factors, or by damage to chromosomes (changes in the
number or structure of entire chromosomes, the structures that carry genes). Types of genetic mutation

include base substitutions, deletions and insertions.

In an embodiment, the human subject is identified as having (or as being predisposed to develop) a
neuromuscular disease caused by genetic defect. In one embodiment, the neuromuscular disease is ALS,
and the genetic defect is in the SOD1 gene. Individuals or human subjects predisposed to develop ALS
include those having one or more risk factors for developing ALS, including, growing older, having a
personal or family history, or a genetic predisposition of one or more SOD-1 associated diseases. One
underlying genetic cause or predisposition for ALS is a mutation(s) in the human SOD1 gene. Accordingly,
identification of a subject suffering from or susceptible to or predisposed to develop ALS can be performed
by genetic testing of the subject's SOD1 gene using assays known in the art, such as e.g., genetic
sequencing. At least 180 mutations in human SOD1 are known in the art to be linked to ALS. In an
embodiment, the SOD1 mutation is one or more of the mutations selected from the group consisting of:
A4V, H46R, G93S, A4T, G141X, D133A, V148G, N139K, G85R, G93A, V14G, C6S, 1113T, D49K, G37R,
A8B9V, E100G, DS0A, T137A, E100K, G41A, G41D, G41S, G13R, G728, L8V, F20C, Q22L, H48R, T54R,
S591, VB7A, T88deltaTAD, A89T, V97M, S105deltaSL, VI 18L, D124G, LI 14F, DS0A, G12R G147R and
G37R. In one embodiment, the mutation in the SOD1 gene is G37R.

Accordingly an asymptomatic individual or subject may be identified (prior to disease onset) when said

subject has one SOD1 mutation selected from the group consisting of: A4V, H46R, G93S, A4T, G141X,
D133A, V148G, N139K, G85R, G93A, V14G, C6S, 1113T, D49K, G37R, A89V, E100G, D90A, T137A,
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E100K, G41A, G41D, G418, G13R, G728, L8V, F20C, Q22L, H48R, T54R, 8591, V87A, T88deltaTAD,
A89T, V97M, S105deltaSL, VI 18L, D124G, LI 14F, DSOA, G12R G147R and G37R.

Analysis of a subject’s susceptibility to ALS disease (i.e. asymptomatic subject susceptible to develop ALS)
may be performed by analyzing the family history of the subject for ALS. Analysis of the family history may
include a three-generation pedigree documenting ALS, a review of medical records and autopsy studies of
family members, and identification of an autosomal dominant pattern of SOD1 mutation.

Identification of an individual or subject asymptomatic for ALS (but predisposed to develop such disease)
may also be analyzed by an ALS marker. For example, an ALS specific marker may be circisiating micro-
BiNAsz, circular RNAs (circRNAs) or messenger RNAs (mRNAs), TDP-42 aggregates, 8-oxo-
deoxyguanosine (8-oxodG), 15-F2t-isoprostane (IsoP), plasma TNF-a, IL-10, TRAIL, plasma IL-1b , CSF
TRAIL, pro-inflammatory T-helper (Th)17 cells, Th1 cells, anti-inflammatory Th2, regulatory T cells (Treg),
pro-inflammatory IL-1b, IL-6, IFN-g, anti-inflammatory IL-10, cholesterol, LDL-cholesterol, apolipoprotein B,
HDL-cholesterol, apolipoprotein-Al, plasma creatinine (PCr), plasma ferritin, transferrin, hepcidin,
chitotriosidase-1 (CHIT1), chitinase-3-like protein 2 (CHI3L2/YKL39), total tau ({Tau), phosphorylated tau
(pTau), amyloidb (Ab), novel INHAT repressor (NIR), ubiquitin C-terminal hydrolase-L1 (UCHL1),
microtubule-associated protein 2, capping actin protein, gelsolin-like (CAPG), or glycoprotein nonmetastatic
melanoma protein B (GPNMB). The human subject may be considered susceptible to ALS disease, when
at least one of such marker measurements deviates at least 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%,
90% from a normal human subject at the same age but without ALS. Analysis of a subject’s susceptibility
to ALS disease may also be analyzed by imaging. For example, such imaging analysis may be an MRI
assessment of skeletal muscle, imaging-derived functional muscle scores, or tongue ultrasound predicted

bulbar progression combined with or without MRI.

In an embodiment, the anticholinergic compound is administered separately, sequentially, or concurrently
with the anti-MuSK antibody or antigen binding fragment thereof, polynucleotide, expression vector, host

cell, cell-free expression system or composition.

In an embodiment, the anticholinergic compound is administered at disease onset or within 1, 2, 3 4, 5,
6,7,8,9, 10, 11,12, 13, 14, 15,16, 17, 18, 19, 20, 21 days or within 1, 2, 3, 4, 5, 6, 7, weeks; or within 1,
2,3,4,56,7,8,9, 10, 11, or 12 months following disease onset. In an embodiment, the anticholinergic
compound is administered at disease onset or within one week after disease onset. Surprisingly, attractive
results were obtained when the anticholinergic compound was administered at disease onset or as soon
as possible after disease onset. It is to be understood by the skilled person that the anticholinergic
compound is preferably not used to reduce, diminish a symptom associated with the neuromuscular
disorder (such as ALS). In an embodiment, the anticholinergic compound is not used to reduce, diminish
urinary urgency. In an embodiment, the anticholinergic compound is not used to reduce or diminish urinary

urgency in a neuromuscular disease such as ALS.
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In an embodiment, the anticholinergic compound is administered at disease onset, or within 1, 2, 3 4, 5, 6,
7,8,9,10,11,12,13,14, 15,16, 17, 18, 19, 20, or 21 days, within 1, 2, 3, 4, 5, 6, or 7 weeks; or within 1,
2,3,4,56,7,8,9, 10, 11, or 12 months following disease onset, but prior to a diagnosis of the disease.
In preferred embodiments, the administration is between diagnosis and 1, 2,3 4, 5,6, 7, 8,9, 10, 11, 12,
13, 14, 15, 16, 17, 18, 19, 20, or 21 days; within 1, 2, 3, 4, 5, 6, or 7 weeks; orwithin 1, 2, 3,4, 5,6, 7, 8,

9, 10, 11, or 12 months prior to diagnosis.

In an embodiment the anti-MuSK antibody or antigen binding fragment thereof, polynucleotide, expression
vector, host cell, or composition is administered pre-onset of the disease or at disease onset. Pre-onset of
the disease may mean 1,2,3 4 .,5,6,7,8,9,10, 11,12, 13,14, 15, 16, 17, 18, 19, 20, 21 days pre-onset
ofthe disease or 1, 2, 3, 4, 5, 6, 7, 8 weeks pre-disease onsetor1,2,3 4 .,5,6,7,8,9,10, 11, 12, 13, 14,
15, 16, 17, 18, 19, 20 months pre-disease onset. In this context, a human subject at pre-onset may mean

the human subject is asymptomatic for said neuromuscular disorder such as ALS.

Accordingly, in another aspect of this invention, there is provided an anti-MuSK antibody or antigen binding
fragment thereof (polynucleotide, expression vector, host cell, cell-free expression system or composition)
for use in the treatment of ALS in a human subject wherein said antibody or antigen binding fragment is
administered at pre-onset of the disease, preferably within 1, 2, 3, 4, 5, or 6 months prior to the onset of
the disease. In this context, a human subject at pre-onset may mean the human subject is asymptomatic
for ALS. In an embodiment, the subject is diagnosed as being predisposed to develop a neuromuscular

disorder or disease, such as ALS.

In an embodiment, the antibody or antigen binding fragment binds the MuSK Frizzled (Fz)-like domain
sequence of SEQ ID NO: 129.

In an embodiment, the antibody or antigen binding fragment thereof comprises wild-type human IgG

constant Fc region comprising at least 80% sequence identity to SEQ ID NO: 266 or 267.

In an embodiment, the antibody or antigen binding fragment is an agonist MuSK antibody and/or has

reduced or eliminated effector function.

In an embodiment, the reduced or eliminated effector function is obtained by introducing one or more of the
following mutations (all numbered according to the EU numbering system) into the human 1gG constant Fc
region SEQ ID NO: 266 or SEQ ID NO: 267 of the antibody-based molecule described herein: an N297A
substitution; an N297Q substitution; an L234A substitution; an L234D substitution; an L234E substitution;
an L234G substitution; an L234H substitution; an L234F substitution; an L234K substitution; an L234Q
substitution; an L234R substitution; an L2348 substitution; an L234T substitution; an L235A substitution;
an L235D substitution; an L235E substitution; an L235F substitution; an L235G substitution; an L235V
substitution; an L235H substitution; an L2351 substitution; an L235K substitution; an L235R substitution; an
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L235S substitution; L235T substitution; an L235Q substitution; an L237A substitution; an $S239D
substitution; an E233P substitution; an L234V substitution; a C236 deletion; a G236E substitution; a G236R
substitution; a G236K substitution; a G237A substitution; a P238A substitution; an F243L substitution; a
D265A substitution; an S267E substitution; an H268A substitution; an R292P substitution; a Y300L
substitution; a K322A substitution; a K322Q substitution; an A327Q substitution; an L328F substitution; an
L328R substitution; a P329A substitution; a P329G substitution; an A330L substitution; an A330S
substitution; a P331S substitution; an I332E substitution; or a P396L substitution.

In a preferred embodiment, L234A or L235A substitution is introduced into the human IgG constant Fc
region of the antibody-based molecule described herein. In a more preferred embodiment, L234A and
L235A substitutions are introduced into the human IgG constant Fc region of the antibody-based molecule
described herein. This embodiment results in an antibody-based molecule with a heavy chain represented
by SEQ ID NO:268 or 270.

In an embodiment, the antibody or antigen binding fragment comprises:
a) a heavy chain variable domain (VH) comprising an amino acid sequence that is at least 80%
identical or similar to SEQ ID NO: 234 and
b) a light chain variable domain (VL) comprising an amino acid sequence that is at least 80%
identical or similar to SEQ ID NO: 235.

In an embodiment, the antibody or antigen binding fragment comprises a heavy chain variable domain (VH)
and a light chain variable domain (VL):
wherein the VH comprises:
— aCDR-H1 amino acid sequence which comprises SEQ ID NO:147 orhas 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO: 147,
— aCDR-H2 amino acid sequence which comprises SEQ ID NO: 153 orhas 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO: 153, and
— aCDR-H3 amino acid sequence which comprises SEQ ID NO: 156 orhas 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO:156 (3B2g2m1) and
wherein the VL comprises:
— aCDR-L1 amino acid sequence which comprises SEQ ID NO: 159 or has 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO: 159,
— aCDR-L2 amino acid sequence which comprises SEQ ID NO: 172 or has 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO: 172, and
— aCDR-L3 amino acid sequence which comprises SEQ ID NO: 195 orhas 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO:195 (3B2g2m1).

In an embodiment, the antibody or antigen binding fragment comprises a heavy chain variable domain (VH)

and a light chain variable domain (VL):
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— wherein the VH comprises an amino acid sequence that is at least 80% identical or similar to
SEQ ID NO: 234 and the VL comprises an amino acid sequence that is at least 80% identical
or similar to SEQ ID NO: 235, and

— wherein the VH comprises:

o a CDR-H1 amino acid sequence which comprises SEQ ID NO: 147 orhas 1, 2, 3, 4 or 5 amino

acid alterations relative to SEQ ID NO: 147,

o a CDR-H2 amino acid sequence which comprises SEQ ID NO: 153 orhas 1, 2, 3, 4 or 5 amino

acid alterations relative to SEQ ID NO: 153, and

o a CDR-H3 amino acid sequence which comprises SEQ ID NO: 156 orhas 1, 2, 3, 4 or 5 amino

acid alterations relative to SEQ ID NO:156 (3B2g2m1) and

— wherein the VL comprises:

o a CDR-L1 amino acid sequence which comprises SEQ ID NO: 159 or has 1, 2, 3, 4 or 5 amino

acid alterations relative to SEQ ID NO: 159,

o a CDR-L2 amino acid sequence which comprises SEQ ID NO: 172 orhas 1, 2, 3, 4 or 5 amino

acid alterations relative to SEQ ID NO: 172, and

o a CDR-L3 amino acid sequence which comprises SEQ ID NO: 185 orhas 1, 2, 3, 4 or 5 amino

acid alterations relative to SEQ ID NO:195 (3B2g2m1).

In an embodiment, the antibody or antigen binding fragment comprises:
a) a heavy chain variable domain (VH) comprising an amino acid sequence that is at least 80%
identical or similar to SEQ ID NO: 234 and
b) a light chain variable domain (VL) comprising an amino acid sequence that is at least 80%
identical or similar to SEQ ID NO: 235.

In an embodiment, the antibody or antigen binding fragment comprises:
a) A full length heavy chain comprising SEQ ID NO: 268 and
b) A full length light chain comprising SEQ ID NO: 269, and
c) Wherein the full length heavy chain comprises L234A and L235A mutations numbered

according the EU numbering system.

Surprisingly, attractive results were obtained when the anti-MuSK antibody (or antigen binding fragment or
polynucleotide or expression vector of host cell) was administered pre-disease onset. In an embodiment,
the human subject is therefore asymptomatic for said neuromuscular disorder such as ALS. In such
embodiment, the human subject has been diagnosed as susceptible to develop a neuromuscular disorder
as ALS in view of his/her familial history, genetic background or in view of an increased level of
neurofilaments (e.g. neurofilament light chain (NFL)) as determined in his/her blood serum or in his/her
cerebrospinal fluid (CSF), or in view of a positive genetic test for ALS associated genetic mutation(s), or in
view of a change in the level of biomarkers for ALS, or combinations thereof. However he/she does not yet

have developed any visible symptoms; he/she is asymptomatic. In a preferred embodiment, the human
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subject is administered as early as possible after being diagnosed with the genetic defect or ALS associated
genetic mutation(s) but not yet having developed any visible symptoms (i.e. asymptomatic subject). In a
more preferred embodiment, the human subject is administered as early as possible after being diagnosed
with the genetic defect or ALS associated genetic mutation(s) but not yet having developed any visible
symptoms, and said human subject has a familial history of ALS. “Immediately” in this context may mean
within 1,2, 3,4, 5,6,7,8,9,10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24 hours or within 1, 2,
3,4, 5,6, or7days, orwithin 1, 2, 3, or 4 weeks. In this context, such treatment shows limited or no toxicity

and/or side effects, or any deleterious effects in the eventuality that the ALS diagnosis is not confirmed.

In another aspect of the invention, there is provided a combination comprising an anti-MuSK antibody or
antigen binding fragment thereof described herein and an anticholinergic compound. Said combination is

preferably for use in the treatment of a neuromuscular disease in a human subject.

Said neuromuscular disorder is characterized by an impaired neuromuscular transmission and/or an

denervation at the NMJ (neuromuscular junction). the neuromuscular disorder is characterized by at least

one of:

a. muscarinic overexcitability,

b motor neuron death,

C. neuromuscular junction (NMJ) denervation and
d impaired synaptic transmission.

In an embodiment, the neuromuscular disorder is selected from the group consisting of: amyotrophic lateral
sclerosis (ALS), spinal muscular atrophy (SMA), myasthenia gravis (MG), congenital myasthenia, Lambert-
Eaton myasthenic syndrome (LEMS), Lyme disease, poliomyelitis, post-poliomyelitis, heavy metal
intoxication, Kennedy syndrome, adult-onset Tay-Sachs disease, hereditary spastic paraplegia, multifocal
neuropathy, cervical spondylosis, extramedullary tumor with compressive radiculopathy and myelopathy,
inclusion body myositis, progressive bulbar palsy, progressive muscular atrophy, motor neuron syndrome

and thyrotoxic myopathy. In preferred embodiment, the neuromuscular disease is ALS.

In this context, a combination does not require that an anti-MuSK antibody or antigen binding fragment
thereof described herein, and an anticholinergic compound are physically present together in one

composition.

In an embodiment, the anticholinergic compound is administered separately, sequentially, or concurrently.
In an embodiment, the antibody or antigen binding fragment is administered at pre-onset of the disease, or
within 1, 2, 3, 4, 5, or 6 months prior to the onset of the disease. In an embodiment, said antibody or antigen
binding fragment is administered at pre-onset of the disease, or preferably within 1, 2, 3, 4, 5, or 6 months
prior to the onset of the disease and/or wherein the anticholinergic compound is administered at disease

onset or within 1, 2, 3, 4, 5, 6, or 7 weeks following disease onset. In this context, a human subject at pre-
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onset may mean the human subject is asymptomatic for said neuromuscular disorder. In an embodiment,
the subject treated with the antibody had been first diagnosed as being predisposed to develop a

neuromuscular disorder or disease.

In an embodiment, the anti-MuSK antibody or antigen binding fragment thereof binds the MuSK Frizzled
(Fz)-like domain sequence of SEQ ID NO: 129.

In an embodiment, the antibody or antigen binding fragment thereof comprises wild-type human IgG

constant Fc region comprising at least 80% sequence identity to SEQ ID NO: 266 or 267.

In an embodiment, the antibody or antigen binding fragment is an agonist MuSK antibody and/or has

reduced or eliminated effector function.

In an embodiment, the reduced or eliminated effector function is obtained by introducing one or more of the
following mutations (all numbered according to the EU numbering system) into the human 1gG constant Fc
region SEQ ID NO: 266 or SEQ ID NO: 267 of the antibody-based molecule described herein: an N297A
substitution; an N297Q substitution; an L234A substitution; an L234D substitution; an L234E substitution;
an L234G substitution; an L234H substitution; an L234F substitution; an L234K substitution; an L234Q
substitution; an L234R substitution; an L2348 substitution; an L234T substitution; an L235A substitution;
an L235D substitution; an L235E substitution; an L235F substitution; an L235G substitution; an L235V
substitution; an L235H substitution; an L2351 substitution; an L235K substitution; an L235R substitution; an
L235S substitution; L235T substitution; an L235Q substitution; an L237A substitution; an $S239D
substitution; an E233P substitution; an L234V substitution; a C236 deletion; a G236E substitution; a G236R
substitution; a G236K substitution; a G237A substitution; a P238A substitution; an F243L substitution; a
D265A substitution; an S267E substitution; an H268A substitution; an R292P substitution; a Y300L
substitution; a K322A substitution; a K322Q substitution; an A327Q substitution; an L328F substitution; an
L328R substitution; a P329A substitution; a P329G substitution; an A330L substitution; an A330S
substitution; a P331S substitution; an I332E substitution; or a P396L substitution.

In a preferred embodiment, L234A or L235A substitution is introduced into the human IgG constant Fc
region of the antibody-based molecule described herein. In a more preferred embodiment, L234A and
L235A substitutions are introduced into the human IgG constant Fc region of the antibody-based molecule
described herein. This embodiment results in an antibody-based molecule with a heavy chain represented
by SEQ ID NO:268 or 270.

In an embodiment, the antibody or antigen binding fragment comprises:

a) a heavy chain variable domain (VH) comprising an amino acid sequence that is at least 80%
identical or similar to SEQ ID NO: 234 and
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b) a light chain variable domain (VL) comprising an amino acid sequence that is at least 80%
identical or similar to SEQ ID NO: 235.

In an embodiment, the antibody or antigen binding fragment comprises a heavy chain variable domain (VH)
and a light chain variable domain (VL):
wherein the VH comprises:
— aCDR-H1 amino acid sequence which comprises SEQ ID NO:147 or has 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO: 147,
— aCDR-H2 amino acid sequence which comprises SEQ ID NO: 153 orhas 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO: 153, and
— aCDR-H3 amino acid sequence which comprises SEQ ID NO: 156 orhas 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO:156 (3B2g2m1) and
wherein the VL comprises:
— aCDR-L1 amino acid sequence which comprises SEQ ID NO: 159 or has 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO: 159,
— aCDR-L2 amino acid sequence which comprises SEQ ID NO: 172 or has 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO: 172, and
— aCDR-L3 amino acid sequence which comprises SEQ ID NO: 195 orhas 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO:195 (3B2g2m1).

In an embodiment, the antibody or antigen binding fragment comprises a heavy chain variable domain (VH)
and a light chain variable domain (VL):
— wherein the VH comprises an amino acid sequence that is at least 80% identical or similar to
SEQ ID NO: 234 and the VL comprises an amino acid sequence that is at least 80% identical
or similar to SEQ ID NO: 235, and
— wherein the VH comprises:
o a CDR-H1 amino acid sequence which comprises SEQ ID NO: 147 orhas 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO: 147,
o a CDR-H2 amino acid sequence which comprises SEQ ID NO: 153 orhas 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO: 153, and
o a CDR-H3 amino acid sequence which comprises SEQ ID NO: 156 orhas 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO:156 (3B2g2m1) and
— wherein the VL comprises:
o a CDR-L1 amino acid sequence which comprises SEQ ID NO: 159 or has 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO: 159,
o a CDR-L2 amino acid sequence which comprises SEQ ID NO: 172 orhas 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO: 172, and
o a CDR-L3 amino acid sequence which comprises SEQ ID NO: 195 orhas 1, 2, 3, 4 or 5 amino
acid alterations relative to SEQ ID NO:195 (3B2g2m1).
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In an embodiment, the antibody or antigen binding fragment comprises:
a) A full length heavy chain comprising SEQ ID NO: 268 and
b) A full length light chain comprising SEQ ID NO: 269, and
c) Wherein the full length heavy chain comprises L234A and L235A mutations numbered

according the EU numbering system.

In an embodiment, the antibody or antigen binding fragment comprises:
a) A full length heavy chain comprising SEQ ID NO: 270 and
b) A full length light chain comprising SEQ ID NO: 271, and
c) Wherein the full length heavy chain comprises L234A and L235A mutations numbered

according the EU numbering system.

In an embodiment, the anti-MuSK antibody or antigen fragment thereof (polynucleotide, expression vector,
host cell, cell-free expression system or composition) is administered pre-onset of the disease(such as 1,
2,345 6,7,8, 9 10, 11, 12,13, 14, 15, 16, 17, 18, 19, 20, or 21 days pre-onset of the disease or 1, 2,
3,4, 5,6, or7 weeks pre-onset of the disease), and the anticholinergic compound is administered at disease
onset (such as within 1, 2,3 4,5,6,7,8,9,10, 11,12, 13, 14,15, 16, 17, 18, 19, 20, or 21 days or within
1,2,3,4,5, 6, or 7 weeks following disease onset). In this context, a human subject at pre-onset may mean

the human subject is asymptomatic for said neuromuscular disorder such as ALS.

In a preferred embodiment, disease onset includes at least one of the symptoms selected from the group
consisting of: muscle twitches, muscle cramps, spasticity, muscle weakness, slurred and/or nasal speech,
difficulty chewing or swallowing, dysphagia, dysarthria and dyspnea. In a more preferred embodiment, the
disease is ALS and disease onset includes at least one ofthe symptoms selected from the group consisting
of: muscle twitches, muscle cramps, spasticity, muscle weakness, slurred and/or nasal speech, difficulty
chewing or swallowing, dysphagia, dysarthria and dyspnea.

Disease onset may be assessed by a physician or veterinarian. In an embodiment, beginning of weight

loss is considered as disease onset.

In a preferred embodiment, the neuromuscular disorder is ALS and the anti-MuSK antibody or antigen
binding fragment comprises a heavy chain variable domain and a light chain variable domain, wherein the
heavy chain variable domain comprises an amino acid sequence that is at least 80% identical or similar to
SEQ ID NO: 234 and the light chain variable domain comprises an amino acid sequence that is at least
80% identical or similar to SEQ ID NO: 235, and
where the heavy chain variable domain comprises:

- a CDR-H1 amino acid sequence comprising SEQ ID NO: 147 or having 1, 2, 3, 4 or 5 amino acid

alterations relative to SEQ ID NO: 147,
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- a CDR-HZ amino acid sequence comprising SEQ ID NO: 153 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 153, and
- a CDR-H3 amino acid sequence comprising SEQ ID NO: 156 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:
- aCDR-L1 amino acid sequence comprising SEQ ID NO: 159 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 159,
- aCDR-L2 amino acid sequence comprising SEQ ID NO: 172 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 172, and
- aCDR-L3 amino acid sequence comprising SEQ ID NO: 195 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:195 (3B2g2m1).
In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In a more preferred embodiment, the neuromuscular disorder is ALS and the anti-MuSK antibody or antigen
binding fragment comprises a heavy chain variable domain and a light chain variable domain, wherein the
heavy chain variable domain comprises an amino acid sequence that is at least 80% identical or similar to
SEQ ID NO: 234 and the light chain variable domain comprises an amino acid sequence that is at least
80% identical or similar to SEQ ID NO: 235, and
where the heavy chain variable domain comprises:

- aCDR-H1 amino acid sequence comprising or consisting of SEQ ID NO: 147,

- a CDR-H2 amino acid sequence comprising or consisting of SEQ ID NO: 153, and

- a CDR-H3 amino acid sequence comprising or consisting of SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:

- aCDR-L1 amino acid sequence comprising or consisting of SEQ ID NO: 159,

- aCDR-L2 amino acid sequence comprising or consisting of SEQ ID NO: 172, and

- aCDR-L3 amino acid sequence comprising or consisting of SEQ ID NO:195 (3B2g2m1).
In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In a preferred embodiment, the neuromuscular disorder is ALS and the anti-MuSK antibody or antigen
binding fragment comprises wild-type human IgG constant Fc region, a heavy chain variable domain and
a light chain variable domain, where the wild-type human IgG constant Fc region comprising SEQ ID NO:
266 or 267, a heavy chain variable domain and a light chain variable domain, wherein the heavy chain
variable domain comprises an aminc acid sequence that is at least 80% identical or similar to SEQ ID NO:
234 and the light chain variable domain comprises an amino acid sequence that is at least 80% identical
or similar to SEQ ID NO: 235, and

where the heavy chain variable domain comprises:
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- aCDR-H1 amino acid sequence comprising SEQ ID NO: 147 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 147,
- a CDR-HZ amino acid sequence comprising SEQ ID NO: 153 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 153, and
- a CDR-H3 amino acid sequence comprising SEQ ID NO: 156 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:
- aCDR-L1 amino acid sequence comprising SEQ ID NO: 159 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 159,
- aCDR-L2 amino acid sequence comprising SEQ ID NO: 172 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 172, and
- aCDR-L3 amino acid sequence comprising SEQ ID NO: 195 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:195 (3B2g2m1).
In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In a more preferred embodiment, the neuromuscular disorder is ALS and the anti-MuSK antibody or antigen
binding fragment comprises wild-type human IgG constant Fc region, a heavy chain variable domain and
a light chain variable domain, where the wild-type human IgG constant Fc region comprising SEQ ID NO:
266 or 267, a heavy chain variable domain and a light chain variable domain, wherein the heavy chain
variable domain comprises an aminc acid sequence that is at least 80% identical or similar to SEQ ID NO:
234 and the light chain variable domain comprises an amino acid sequence that is at least 80% identical
or similar to SEQ ID NO: 235, and

where the heavy chain variable domain comprises:

- aCDR-H1 amino acid sequence comprising or consisting of SEQ ID NO: 147,

- a CDR-H2 amino acid sequence comprising or consisting of SEQ ID NO: 153, and

- a CDR-H3 amino acid sequence comprising or consisting of SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:

- aCDR-L1 amino acid sequence comprising or consisting of SEQ ID NO: 159,

- aCDR-L2 amino acid sequence comprising or consisting of SEQ ID NO: 172, and

- aCDR-L3 amino acid sequence comprising or consisting of SEQ ID NO:195 (3B2g2m1).
In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In a preferred embodiment, the neuromuscular disorder is ALS and the anti-MuSK antibody or antigen
binding fragment comprises wild-type human IgG constant Fc region wherein L234A and/or L235A
substitution(s) numbered according the EU numbering system is(are) introduced into said Fc region, a

heavy chain variable domain and a light chain variable domain, where the wild-type human IgG constant
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Fc region comprising SEQ ID NO: 266 or 267, a heavy chain variable domain and a light chain variable
domain, wherein the heavy chain variable domain comprises an amino acid sequence that is at least 80%
identical or similar to SEQ ID NO: 234 and the light chain variable domain comprises an amino acid
sequence that is at least 80% identical or similar to SEQ ID NO: 235, and
where the heavy chain variable domain comprises:
- aCDR-H1 amino acid sequence comprising SEQ ID NO: 147 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 147,
- a CDR-HZ2Z amino acid sequence comprising SEQ ID NO: 153 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 153, and
- a CDR-H3 amino acid sequence comprising SEQ ID NO: 156 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:
- aCDR-L1 amino acid sequence comprising SEQ ID NO: 159 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 159,
- aCDR-L2 amino acid sequence comprising SEQ ID NO: 172 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 172, and
- aCDR-L3 amino acid sequence comprising SEQ ID NO: 195 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:195 (3B2g2m1).
In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In a more preferred embodiment, the neuromuscular disorder is ALS and the anti-MuSK antibody or antigen
binding fragment comprises wild-type human IgG constant Fc region wherein L234A and/or L235A
substitution(s) is(are) numbered according the EU numbering system introduced into said Fc region, a
heavy chain variable domain and a light chain variable domain, where the wild-type human IgG constant
Fc region comprising SEQ ID NO: 266 or 267, a heavy chain variable domain and a light chain variable
domain, wherein the heavy chain variable domain comprises an amino acid sequence that is at least 80%
identical or similar to SEQ ID NO: 234 and the light chain variable domain comprises an amino acid
sequence that is at least 80% identical or similar to SEQ ID NO: 235, and

where the heavy chain variable domain comprises:

- aCDR-H1 amino acid sequence comprising or consisting of SEQ ID NO: 147,

- a CDR-H2 amino acid sequence comprising or consisting of SEQ ID NO: 153, and

- a CDR-H3 amino acid sequence comprising or consisting of SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:

- aCDR-L1 amino acid sequence comprising or consisting of SEQ ID NO: 159,

- aCDR-L2 amino acid sequence comprising or consisting of SEQ ID NO: 172, and

- aCDR-L3 amino acid sequence comprising or consisting of SEQ ID NO:195 (3B2g2m1).
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In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In an embodiment, the neuromuscular disorder is ALS and the anti-MuSK antibody or antigen binding

fragment comprises:

a) A full length heavy chain comprising an amino acid sequence that is at least 80% identical or similar

to SEQ ID NO: 268 and

b) A full length light chain comprising an amino acid sequence that is at least 80% identical or similar

c)

to SEQ ID NO: 269, and

Wherein one or more of the following mutations (all numbered according to the EU numbering
system) have been introduced into the full length heavy chain: an N297A substitution; an N297Q
substitution; an L234A substitution; an L234D substitution; an L234E substitution; an L234G
substitution; an L234H substitution; an L234F substitution; an L234K substitution; an L234Q
substitution; an L234R substitution; an L234S substitution; an L234T substitution; an L235A
substitution; an L235D substitution; an L235E substitution; an L235F substitution; an L235G
substitution; an L235V substitution; an L235H substitution; an L235| substitution; an L235K
substitution; an L235R substitution; an L235S substitution; L235T substitution; an L235Q
substitution; an L237A substitution; an S239D substitution; an E233P substitution; an L234V
substitution; a C236 deletion; a G236E substitution; a G236R substitution; a G236K substitution;
a G237A substitution; a P238A substitution; an F243L substitution; a D265A substitution; an S267E
substitution; an H268A substitution; an R292P substitution; a Y300L substitution; a K322A
substitution; a K322Q substitution; an A327Q substitution; an L328F substitution; an L328R
substitution; a P329A substitution; a P329G substitution; an A330L substitution; an A330S
substitution; a P331S substitution; an I332E substitution; a P396L substitution; or each of the
combinations of mutations described earlier in the fourth embodiment of this application, preferably
the mutations is L234A or L235A, more preferably the mutations are L234A and L235A.

In an embodiment, the neuromuscular disorder is ALS and the anti-MuSK antibody or antigen binding

fragment comprises:

a)
b)

c)

A full length heavy chain comprising SEQ ID NO: 268 and

A full length light chain comprising SEQ ID NO: 269, and

Wherein the full length heavy chain comprises L234A and L235A mutations numbered according
the EU numbering system.

In an embodiment, the neuromuscular disorder is ALS and the anti-MuSK antibody or antigen binding

fragment comprises:

a)

A full length heavy chain comprising an amino acid sequence that is at least 80% identical or similar
to SEQ ID NO: 270 and
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b) A full length light chain comprising an amino acid sequence that is at least 80% identical or similar
to SEQ ID NO: 271, and

c) Wherein one or more of the following mutations (all numbered according to the EU numbering
system) have been introduced into the full length heavy chain: an N297A substitution; an N297Q
substitution; an L234A substitution; an L234D substitution; an L234E substitution; an L234G
substitution; an L234H substitution; an L234F substitution; an L234K substitution; an L234Q
substitution; an L234R substitution; an L234S substitution; an L234T substitution; an L235A
substitution; an L235D substitution; an L235E substitution; an L235F substitution; an L235G
substitution; an L235V substitution; an L235H substitution; an L235| substitution; an L235K
substitution; an L235R substitution; an L235S substitution; L235T substitution; an L235Q
substitution; an L237A substitution; an S239D substitution; an E233P substitution; an L234V
substitution; a C236 deletion; a G236E substitution; a G236R substitution; a G236K substitution;
a G237A substitution; a P238A substitution; an F243L substitution; a D265A substitution; an S267E
substitution; an H268A substitution; an R292P substitution; a Y300L substitution; a K322A
substitution; a K322Q substitution; an A327Q substitution; an L328F substitution; an L328R
substitution; a P329A substitution; a P329G substitution; an A330L substitution; an A330S
substitution; a P331S substitution; an I332E substitution; a P396L substitution; or each of the
combinations of mutations described earlier in the fourth embodiment of this application, preferably
the mutations is L234A or L235A, more preferably the mutations are L234A and L235A.

In an embodiment, the neuromuscular disorder is ALS and the anti-MuSK antibody or antigen binding
fragment comprises:
a) A full length heavy chain comprising SEQ ID NO: 270 and
b) A full length light chain comprising SEQ ID NO: 271, and
c) Wherein the full length heavy chain comprises L234A and L235A mutations numbered according
the EU numbering system.

In embodiments, the anticholinergic compound is a muscarinic receptor antagonist. A muscarinic receptor,
also known as a muscarinic acetylcholine receptor or mAchR, is an acetylcholine receptor that forms a G-
protein receptor complex in in the cell membrane of certain neurons and other cells. Muscarinic receptors
play several roles in mediating the effect of the neurotransmitter acetylcholine. For example, muscarinic
receptor are comprised in pre-synaptic membranes of somatic neurons in neuromuscular junctions, where

they are involved in the regulation of acetylcholine release.

Five subtypes of muscarinic receptors, M1-M5, are commonly recognized. This classification originates
from their different selectivity towards certain agonists and antagonists. M1, M3 and M5 receptors are
coupled with Gq proteins in the cell membrane, while M2 and M4 receptors are coupled with Gi/o proteins
in the cell membrane. Without being bound to this theory, genes CHRM17-5 encode for M1-M5 receptors,

respectively.
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The basal or constitutive activity of a muscarinic receptor is defined as the physical, biological and/or
chemical activity of the receptor in the absence of acetylcholine, muscarinic receptor agonists and
muscarinic receptor antagonists.

An agonist of a muscarinic receptor, also called a muscarinic receptor agonist, is defined as a compound
that increases the physical, biological and/or chemical activity of the receptor when it contacts the receptor.
An increased activity means an activity similar to the activity caused by contacting the receptor with
acetylcholine.

An antagonist of a muscarinic receptor, also called a muscarinic receptor antagonist, is defined as a
muscarinic receptor neutral antagonist or muscarinic receptor negative antagonist.

A muscarinic receptor neutral antagonist is a compound that competes with a muscarinic receptor neutral
agonist or with a muscarinic receptor negative antagonist for binding to the receptor, thereby blocking the
action of the agonist or the negative antagonist (i.e. increasing or decreasing the activity), while the neutral
antagonist does not significantly alter the basal activity of the receptor upon binding alone.

In embodiments, the anticholinergic compound is a muscarinic receptor neutral antagonist.

A muscarinic receptor negative antagonist is a compound that decreases the physical, biological and/or
chemical activity of the receptor when it contacts the receptor, even in the absence of a muscarinic receptor
agonist. A decreased activity means an activity opposite to the activity caused by contacting the receptor
with acetylcholine.

In embodiments, the anticholinergic compound is a muscarinic receptor negative antagonist.

A muscarinic receptor antagonist is defined as selective for one or more muscarinic receptor subtypes M1,
M2, M3, M4 and/or M5 if the effect of the antagonist (blocking an agonist, blocking a negative antagonist
or decreasing the activity) is only significant upon contacting a muscarinic receptor of the one or more
subtypes, while there is significantly less or no effect upon contacting a muscarinic receptor of another
subtype. Hence, is a muscarinic receptor antagonist is said to be selective for muscarinic receptor M3, it is
understood that significantly less or no effect is obtained upon contacting the antagonist with a muscarinic
receptor of subtype M1, M2, M4 or M5. In this context, significantly less may be at least 10-, 20-, 30-, 40-,
50-, 60-, 70-, 80-, 90-, 100-, 200-, 300-, 400-, 500-, 600-, 700-, 800-, 900-, 1000-, 10000-, 100000- or
1000000-fold, or at least 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%, 120%, 140%, 160%,
180%, 200%, 220%, 240%), 260%, 280%, 300%, 320%, 340%, 360%, 380%, 400%, 420%, 440%, 460%,
480%, 500%, 600%, 700%, 800%, 900%, 1000%, 1500%, 2000%, 2500%, 3000%, 3500%, 4000%,
4500%, 5000%, 5500%, 6000%, 6500%, 7000%, 7500%, 8000%, 8500%, 9000%, 9500%, 10000%,
20000%, 30000%, 40000%, 50000%, 60000%, 70000%, 80000%, 90000%, 100000%, 1000000%,
10000000% or 100000000% less.

The activity of a muscarinic receptors, preferably of subtype M1, M3 and M5, may be measured using
dynamic Ca2+ imaging. These receptors regulate the level of IP3 which then control the release of Ca2+

from internal stores [7].
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In embodiments, the anticholinergic compound is a muscarinic receptor antagonist which is:
— selective for muscarinic receptor M1, or
— selective for muscarinic receptor M3, or
— selective for muscarinic receptor M5, or
— selective for muscarinic receptor M1 and muscarinic receptor M3, or
— selective for muscarinic receptor M1 and muscarinic receptor M5, or
— selective for muscarinic receptor M3 and muscarinic receptor M5, or

— selective for muscarinic receptor M1, muscarinic receptor M3, and muscarinic receptor M5.

In embodiments, the anticholinergic compound is a muscarinic receptor antagonist which is:
— selective for muscarinic receptor M3, or
— selective for muscarinic receptor M1 and muscarinic receptor M3, or
— selective for muscarinic receptor M3 and muscarinic receptor M5, or

— selective for muscarinic receptor M1, muscarinic receptor M3, and muscarinic receptor M5.

In embodiments, the anticholinergic compound is darifenacin, ipratropium bromide, tiotropium bromide,
trospium, glycopyrronium, aclidinium, umeclidinium, solifenacin, dicylomine, fesoterodine, flavoxate,
glycopyrrolate, propantheline, 1R,2R,4S,5S,7S)-7-[({4-fluoro-2-(thiophen-2-yl)phenyl}carbamoyl)oxy]-2,9-
dimethyl-3-oxa-9-azatricyclo[3.3.1.02,4]nonan-9-ium formate (BS46 in [38]), N-(2-[3-(]3R]-1-
(cyclohexylmethyl)-3-piperidinyllmethylamino)-3-oxopropyllamino-2-oxoethyl)-3,3,3-triphenyl-propicamide
(J-115311 in [39)]), 3,3,3-triphenylpropionamide derivatives with one or two amino acid residues between
the triphenylpropionic acid moiety and the piperidinylmethylamine moiety ([40]), OrM3 ([41]) or (3R)-3-[[[(3-
fluorophenyl)[(3,4,5-trifluorophenyl) methyllamino]carbonyl]oxy]-1-[2-0x0-2-(2-thienyl)ethyl]-1-

azoniabicyclo[2.2.2]octane bromide (CHF 5407 in [41]). Without being bound to this theory, these

compounds can be considered muscarinic receptor antagonists.

In embodiments, the anticholinergic compound is darifenacin, ipratropium bromide, tiotropium bromide,
trospium, glycopyrronium, aclidinium, umeclidinium, solifenacin, dicylomine, fesoterodine, flavoxate,
glycopyrrolate, or propantheline. Without being bound to this theory, darifenacin, ipratropium bromide and

tiotropium bromide can be considered muscarinic receptor antagonists.
In embodiments, the anticholinergic compound is darifenacin, ipratropium bromide, tiotropium bromide or
trospium. Without being bound to this theory, darifenacin, ipratropium bromide and tiotropium bromide can

be considered muscarinic receptor antagonists.

In a preferred embodiment, the anticholinergic compound is darifenacin. Darifenacin may be represented

by the following structure:
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Preferably, darifenacin is darifenacin hydrobromide. Darifenacin hydrobromide may be represented by the

following structure:

i”jgN\\?‘//‘o RN
{ ] ‘
Tz /‘\\ ”N\v/\if\\\\wﬂ * HiBr
N i
> /.E /}
o UL

In embodiments, any of the anticholinergic compounds disclosed in the embodiments above may be
present as a pharmaceutically acceptable salt thereof. In particular, the anticholinergic compound is
darifenacin or a pharmaceutically acceptable salt thereof.

Examples of pharmaceutically acceptable salts include, without limitation, alkali metal (for example, sodium,
potassium or lithium) or alkaline earth metals (for example, calcium) salts; however, any salt that is
generally non-toxic and effective when administered to the subject being treated is acceptable. Further salts
may include, without limitation: (1) acid addition salts, which can be obtained by reaction of the free base
of the parent compound with inorganic acids such as hydrochloric acid, hydrobromic acid, nitric acid,
phosphoric acid, sulfuric acid, and perchloric acid and the like, or with organic acids such as acetic acid,
oxalic acid, (D) or (L) malic acid, maleic acid, urethane sulfonic acid, ethanesuifonic acid, p-toluenesulfonic
acid salicylic acid, tartaric acid citric acid, succinic acid or malonic acid and the like; or (2) salts formed
when an acidic proton present in the parent compound either is replaced by a metal ion, e.g., an alkali metal
ion, an alkaline earth ion, or an aluminum ion, or coordinates with an organic base such as ethanol amine,
diethanolamine, triethanolamine, trimethamine, N-methylglucamine, and the like. Pharmaceutically
acceptable salts are well known to those skilled in the art, and any such pharmaceutically acceptable salts
may be contemplated in connection with the embodiments described herein.

Acceptable salts may be obtained using standard procedures known in the art, including (without limitation)
reacting a sufficiently acidic compound with a suitable base affording a physiologically acceptable anion.
Suitable acid addition salts are formed from acids that form non-toxic salts. lllustrative, albeit nonlimiting,
examples include the acetate, aspartate, benzoate, besylate, bicarbonate/carbonate, bisulphate/sulphate,
borate, camsylate, citrate, edisylate, esylate, formate, fumarate, gluceptate, gluconate, glucuronate,
hexafluorophosphate, hibenzate, hydrochloride/chloride, hydrobromide/bromide, hydroiodide/iodide,
lactate, maiate, maleate, malooate, mesylate, methylsulphate, naphthylate, 2-napsylate, nicotinale, nitrate,
orotate, oxalate, palniitate, pamoate, phosphate/hydrogen phosphate/dihydrogen phosphate, saccharate,

stearate, succinate, tartrate, tosyiate and trifluoroacetate salts. Suitable base salts of the compounds
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described herein are formed from bases that form non-toxic salts illustrative, albeit nonlimiting, examples
include the arginine, benzathine, calcium, choline, diethylamine, diclamine, glycine, lysine, magnesium,
meglumine, olamine, potassium, sodium, tromethamine and zinc salts. Hemisalts of acids and bases may

also be formed, for example, hemisulphate and hemicalcium salts.

The anticholinergic compounds disclosed in the embodiments above may be administered as a
composition, preferably a therapeutical composition. In embodiments, the composition is formulated as a
once-a-day extended release tablet for oral use comprising darifenacin, preferably as darifenacin
hydrobromide. Preferably, the compositions comprise one or more of the following excipients: dibasic
calcium phosphate anhydrous, hypromellose, magnesium stearate, titanium dioxide, iron oxide yellow, iron
oxide red, PEG 400 and/or talc. In an embodiment, the composition is known as ENABLEX™, ENABLEX™

is formulated as a 7.5 mg or 15 mg darifenacin (as darifenacin hydrobromide).

In a preferred embodiment, the neuromuscular disorder is ALS, the anti-MuSK antibody or antigen binding
fragment comprises a heavy chain variable domain and a light chain variable domain, wherein the heavy
chain variable domain comprises an amino acid sequence that is at least 80% identical or similar to SEQ
ID NO: 234 and the light chain variable domain comprises an amino acid sequence that is at least 80%
identical or similar to SEQ ID NO: 235, and
where the heavy chain variable domain comprises:
- a CDR-H1 amino acid sequence comprising SEQ ID NO: 147 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 147,
- a CDR-HZ amino acid sequence comprising SEQ ID NO: 153 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 153, and
- a CDR-H3 amino acid sequence comprising SEQ ID NO: 156 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:
- aCDR-L1 amino acid sequence comprising SEQ ID NO: 159 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 159,
- aCDR-L2 amino acid sequence comprising SEQ ID NO: 172 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 172, and
- aCDR-L3 amino acid sequence comprising SEQ ID NO: 195 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:195 (3B2g2m1)
and an anticholinergic compound is used.
In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In a more preferred embodiment, the neuromuscular disorder is ALS, the anti-MuSK antibody or antigen
binding fragment comprises a heavy chain variable domain and a light chain variable domain, wherein the

heavy chain variable domain comprises an amino acid sequence that is at least 80% identical or similar to
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SEQ ID NO: 234 and the light chain variable domain comprises an amino acid sequence that is at least
80% identical or similar to SEQ ID NO: 235, and
where the heavy chain variable domain comprises:

- aCDR-H1 amino acid sequence comprising or consisting of SEQ ID NO: 147,

- a CDR-H2 amino acid sequence comprising or consisting of SEQ ID NO: 153, and

- a CDR-H3 amino acid sequence comprising or consisting of SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:

- aCDR-L1 amino acid sequence comprising or consisting of SEQ ID NO: 159,

- aCDR-L2 amino acid sequence comprising or consisting of SEQ ID NO: 172, and

- aCDR-L3 amino acid sequence comprising or consisting of SEQ ID NO:195 (3B2g2m1)
and an anticholinergic compound is used.
In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In a preferred embodiment, the neuromuscular disorder is ALS and the anti-MuSK antibody or antigen
binding fragment comprises wild-type human IgG constant Fc region, a heavy chain variable domain and
a light chain variable domain, where the wild-type human IgG constant Fc region comprising SEQ ID NO:
266 or 267, a heavy chain variable domain and a light chain variable domain, wherein the heavy chain
variable domain comprises an aminc acid sequence that is at least 80% identical or similar to SEQ ID NO:
234 and the light chain variable domain comprises an amino acid sequence that is at least 80% identical
or similar to SEQ ID NO: 235, and
where the heavy chain variable domain comprises:
- aCDR-H1 amino acid sequence comprising SEQ ID NO: 147 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 147,
- a CDR-HZ amino acid sequence comprising SEQ ID NO: 153 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 153, and
- a CDR-H3 amino acid sequence comprising SEQ ID NO: 156 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:
- aCDR-L1 amino acid sequence comprising SEQ ID NO: 159 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 159,
- aCDR-L2 amino acid sequence comprising SEQ ID NO: 172 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 172, and
- aCDR-L3 amino acid sequence comprising SEQ ID NO: 195 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:195 (3B2g2m1).

In a more preferred embodiment, the neuromuscular disorder is ALS and the anti-MuSK antibody or antigen
binding fragment comprises wild-type human IgG constant Fc region, a heavy chain variable domain and

a light chain variable domain, where the wild-type human IgG constant Fc region comprising SEQ ID NO:
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266 or 267, a heavy chain variable domain and a light chain variable domain, wherein the heavy chain
variable domain comprises an aminc acid sequence that is at least 80% identical or similar to SEQ ID NO:
234 and the light chain variable domain comprises an amino acid sequence that is at least 80% identical
or similar to SEQ ID NO: 235, and

where the heavy chain variable domain comprises:

- aCDR-H1 amino acid sequence comprising or consisting of SEQ ID NO: 147,

- a CDR-H2 amino acid sequence comprising or consisting of SEQ ID NO: 153, and

- a CDR-H3 amino acid sequence comprising or consisting of SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:

- aCDR-L1 amino acid sequence comprising or consisting of SEQ ID NO: 159,

- aCDR-L2 amino acid sequence comprising or consisting of SEQ ID NO: 172, and

- aCDR-L3 amino acid sequence comprising or consisting of SEQ ID NO:195 (3B2g2m1).
In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In a preferred embodiment, the neuromuscular disorder is ALS and the anti-MuSK antibody or antigen
binding fragment comprises wild-type human IgG constant Fc region wherein L234A and/or L235A
substitution(s) is(are) numbered according the EU numbering system introduced into said Fc region, a
heavy chain variable domain and a light chain variable domain, where the wild-type human IgG constant
Fc region comprising SEQ ID NO: 266 or 267, a heavy chain variable domain and a light chain variable
domain, wherein the heavy chain variable domain comprises an amino acid sequence that is at least 80%
identical or similar to SEQ ID NO: 234 and the light chain variable domain comprises an amino acid
sequence that is at least 80% identical or similar to SEQ ID NO: 235, and
where the heavy chain variable domain comprises:
- aCDR-H1 amino acid sequence comprising SEQ ID NO: 147 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 147,
- a CDR-HZ amino acid sequence comprising SEQ ID NO: 153 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 153, and
- a CDR-H3 amino acid sequence comprising SEQ ID NO: 156 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:156 (3B2g2m1) and
where the light chain variable domain comprises:
- aCDR-L1 amino acid sequence comprising SEQ ID NO: 159 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 159,
- aCDR-L2 amino acid sequence comprising SEQ ID NO: 172 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO: 172, and
- aCDR-L3 amino acid sequence comprising SEQ ID NO: 195 or having 1, 2, 3, 4 or 5 amino acid
alterations relative to SEQ ID NO:195 (3B2g2m1).
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In a more preferred embodiment, the neuromuscular disorder is ALS and the anti-MuSK antibody or antigen

binding fragment comprises wild-type human IgG constant Fc region wherein L234A and/or L235A

substitution(s) numbered according the EU numbering system is(are) introduced into said Fc region, a

heavy chain variable domain and a light chain variable domain, where the wild-type human IgG constant

Fc region comprising SEQ ID NO: 266 or 267, a heavy chain variable domain and a light chain variable

domain, wherein the heavy chain variable domain comprises an amino acid sequence that is at least 80%

identical or similar to SEQ ID NO: 234 and the light chain variable domain comprises an amino acid
sequence that is at least 80% identical or similar to SEQ ID NO: 235, and

where the heavy chain variable domain comprises:

- aCDR-H1 amino acid sequence comprising or consisting of SEQ ID NO: 147,

- a CDR-H2 amino acid sequence comprising or consisting of SEQ ID NO: 153, and

- a CDR-H3 amino acid sequence comprising or consisting of SEQ ID NO:156 (3B2g2m1) and

where the light chain variable domain comprises:

- aCDR-L1 amino acid sequence comprising or consisting of SEQ ID NO: 159,

- aCDR-L2 amino acid sequence comprising or consisting of SEQ ID NO: 172, and

- aCDR-L3 amino acid sequence comprising or consisting of SEQ ID NO:195 (3B2g2m1).
In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.

In an embodiment, the neuromuscular disorder is ALS and the anti-MuSK antibody or antigen binding

fragment comprises:

a) A full length heavy chain comprising an amino acid sequence that is at least 80% identical or similar
to SEQ ID NO: 268 and
b) A full length light chain comprising an amino acid sequence that is at least 80% identical or similar
to SEQ ID NO: 269, and

c) Wherein one or more of the following mutations (all numbered according to the EU numbering

system) have been introduced into the full length heavy chain: an N297A substitution; an N297Q

substitution; an
substitution; an
substitution; an
substitution; an
substitution; an
substitution; an

substitution; an

L234A substitution; an L234D substitution; an L234E substitution;
L234H substitution; an L234F substitution; an L234K substitution;
L234R substitution; an L234S substitution; an L234T substitution;
L235D substitution; an L235E substitution; an L235F substitution;
L235V substitution; an L235H substitution; an L235| substitution;
L235R substitution; an L235S substitution; L235T substitution;

L237A substitution; an S239D substitution; an E233P substitution;

an

an

an

an

an

an

an

L234G
L234Q
L235A
L235G
L235K
L235Q
L234V

substitution; a C236 deletion; a G236E substitution; a G236R substitution; a G236K substitution;
a G237A substitution; a P238A substitution; an F243L substitution; a D265A substitution; an S267E
substitution; an H268A substitution; an R292P substitution; a Y300L substitution; a K322A
substitution; a K322Q substitution; an A327Q substitution; an L328F substitution; an L328R
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substitution; a P329A substitution; a P329G substitution; an A330L substitution; an A330S
substitution; a P331S substitution; an I332E substitution; a P396L substitution; or each of the
combinations of mutations described earlier in the fourth embodiment of this application, preferably
the mutations is L234A or L235A, more preferably the mutations are L234A and L235A.

In an embodiment, the neuromuscular disorder is ALS and the anti-MuSK antibody or antigen binding
fragment comprises:
a) A full length heavy chain comprising SEQ ID NO: 268 and
b) A full length light chain comprising SEQ ID NO: 269, and
c) Wherein the full length heavy chain comprises L234A and L235A mutations numbered according
the EU numbering system.

In an embodiment, the neuromuscular disorder is ALS and the anti-MuSK antibody or antigen binding
fragment comprises:
a) A full length heavy chain comprising an amino acid sequence that is at least 80% identical or similar
to SEQ ID NO: 270 and
b) A full length light chain comprising an amino acid sequence that is at least 80% identical or similar
to SEQ ID NO: 271, and
c) Wherein one or more of the following mutations (all numbered according to the EU numbering
system) have been introduced into the full length heavy chain: an N297A substitution; an N297Q
substitution; an L234A substitution; an L234D substitution; an L234E substitution; an L234G
substitution; an L234H substitution; an L234F substitution; an L234K substitution; an L234Q
substitution; an L234R substitution; an L234S substitution; an L234T substitution; an L235A
substitution; an L235D substitution; an L235E substitution; an L235F substitution; an L235G
substitution; an L235V substitution; an L235H substitution; an L235| substitution; an L235K
substitution; an L235R substitution; an L235S substitution; L235T substitution; an L235Q
substitution; an L237A substitution; an S239D substitution; an E233P substitution; an L234V
substitution; a C236 deletion; a G236E substitution; a G236R substitution; a G236K substitution;
a G237A substitution; a P238A substitution; an F243L substitution; a D265A substitution; an S267E
substitution; an H268A substitution; an R292P substitution; a Y300L substitution; a K322A
substitution; a K322Q substitution; an A327Q substitution; an L328F substitution; an L328R
substitution; a P329A substitution; a P329G substitution; an A330L substitution; an A330S
substitution; a P331S substitution; an I332E substitution; a P396L substitution; or each of the
combinations of mutations described earlier in the fourth embodiment of this application, preferably
the mutations is L234A or L235A, more preferably the mutations are L234A and L235A.
In an embodiment, the identity or similarity is at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%.
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In an embodiment, the neuromuscular disorder is ALS and the anti-MuSK antibody or antigen binding
fragment comprises:

a) A full length heavy chain comprising SEQ ID NO: 270 and

b) A full length light chain comprising SEQ ID NO: 271, and

c) Wherein the full length heavy chain comprises L234A and L235A mutations numbered according

the EU numbering system.

In an embodiment a human subject or a patient who has been diagnosed with a neuromuscular disorder
such as one of those disclosed above, the MuSK antibody of the present invention optionally combined
with the anticholinergic compound are administered to such patient in an amount sufficient to cure, treat,
or at least partially arrest the symptoms of the disease (as adduced by biochemical, histologic and/or
behavioral assessment), including its complications and intermediate pathological phenotypes in
development of the disease. In some embodiments, the administration of the therapeutic molecules of the

present invention reduces or eliminates the neuromuscular disorder.

Effective doses of the provided therapeutic molecules of the present invention (i.e. anti-MuSK antibody or
antigen binding fragment thereof and anticholinergic compound)), for the treatment of the above-described
conditions may vary depending upon many different factors, including means of administration, target site,
physiological state of the patient, other medications administered. Treatment dosages are typically titrated
to optimize their safety and efficacy. On any given day that a dosage is given, the dosage of the MuSK
antibody based molecules as described herein may range from about 0.0001 to about 100 mg/kg, and more
usually from about 0.01 to about 20 mg/kg, of the patient’s body weight. For example, dosages can be 1
mg/kg body weight or 10 mg/kg body weight or within the range of 1-10 mg/kg body weight. Exemplary
dosages thus include: from about 0.1 to about 10 mg/kg body weight, from about 0.1 to about 5 mg/kg body
weight, from about 0.1 to about 2 mg/kg body weight, from about 0.1 to about 1 mg/kg body weight, for
instance about 0.15 mg/kg body weight, about 0.2 mg/kg body weight, about 0.5 mg/kg body weight, about
1 mg/kg body weight, about 1.5 mg/kg body weight, about 2 mg/kg body weight, about 5 mg/kg body weight,
or about 10 mg/kg body weight

A physician or veterinarian having ordinary skill in the art may readily determine and prescribe the effective
amount of the pharmaceutical composition required. For example, the physician or veterinarian could start
doses of antibody-based molecule in the pharmaceutical composition at levels lower than that required in
order to achieve the desired therapeutic effect and gradually increase the dosage until the desired effect is
achieved. In general, a suitable daily dose of a composition of the present invention will be that amount of
the compound which is the lowest dose effective to produce a therapeutic effect. Such an effective dose
will generally depend upon the factors described above. Administration may e.g. be intravenous,
intramuscular, intraperitoneal, or subcutaneous, and for instance administered proximal to the site of the
target. If desired, the effective daily dose of a pharmaceutical composition may be administered as two,

three, four, five, six or more sub-doses administered separately at appropriate intervals throughout the day,
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optionally, in unit dosage forms. While it is possible the antibody-based molecule of the present invention
to be administered alone, it is preferable to administer the antibody-based molecule as a pharmaceutical

composition as described above.

For therapeutic purposes, the MuSK antibody-based molecules (and opticnally the anticholinergic
compound) of the present invention are usually administered on multiple occasions. Intervals between
single dosages (e.g., a bolus or infusion) can be weekly, monthly, or yearly. In some embodiments, the
MuSK antibody-based molecules (and optionally the anticholinergic compound) of the present invention
are administered to the human subject at least 1, at least 2, at least 3, at least 4, at least 5, at least 6, at

least 7, at least 8, at least 9, at least 10 times over the course of four months.

In certain embodiments, the human subject is administered a loading dose or loading doses of the
pharmaceutical composition followed by a maintenance dose or maintenance doses. In some instances,
three loading doses are administered, wherein the loading doses are separated by two weeks for e.g., on
day 1, day 15, and day 29. In some instances, the maintenance doses are administered every 4 weeks
beginning 4 weeks after the third loading dose (e.g., for 1 month, 2 months, three months, four months, five

months, six months, seven months, eight months, nine months, ten months).

In certain embodiments, the human subject is administered three loading doses of the pharmaceutical
composition followed by at least one (e.g., 1,2, 3,4,5,6,7, 8, 9, 10, 11, 12) maintenance dose. In some
instances, the three loading doses are administered two weeks apart. In some instances, the three loading
doses are administered 14 days apart. In some instances, the maintenance dose/doses are administered
every 4 weeks beginning 4 weeks after the third loading dose. In some instances, the maintenance
dose/doses are administered every month beginning one month after the third loading dose. In some
instances, the maintenance dose/doses are administered every 28 days beginning 28 days after the third

loading dose.

In some methods, dosage is adjusted to achieve a plasma concentration of 1 ng/mL to 1000 pg/ml,
preferably 1-1000 pg/mL, more preferably 25-300 pg/mL. Alternatively, the therapeutic molecules of the
present invention can be administered as a sustained release formulation, in which case less frequent
administration is required. Dosage and frequency vary depending on the half-life of the antibody in the
patient. In general, human antibodies show the longest half-life, followed by humanized antibodies, chimeric

antibodies, and non-human antibodies. scFv molecules generally have short serum half-lives.

In another embodiment, a pharmaceutical composition comprising a recombinant nucleic acid sequence
encoding the MuSK antibody-based molecule as described herein (and optionally in combination with an
anticholinergic compound), is administered to a subject to facilitate in vivo expression and formation of the

antibody-based molecule for the treatment of conditions mediated by reduced signaling and/or
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phosphorylation of MuSK. Expression vector constructs suitable for use in this embodiment of the invention
are described supra.

The polynucleotide compositions can result in the generation of the MuSK antibody-based molecule in the
subject within at least about 1 hour, 2 hours, 3 hours, 4 hours, 5 hours, 6 hours, 7 hours, 8 hours, 9 hours,
10 hours, 11 hours, 12 hours, 13 hours, 14 hours, 15 hours, 20 hours, 25 hours, 30 hours, 35 hours, 40
hours, 45 hours, 50 hours, or 60 hours of administration of the composition to the subject. The composition
can result in generation of the antibody-based molecule in the subject within at least about 1 day, 2 days,
3 days, 4 days, 5 days, 6 days, 7 days, 8 days, 9 days, or 10 days of administration of the composition to
the subject. The composition can result in generation of the antibody-based molecule in the subject within
about 1 hour to about 6 days, about 1 hour to about 5 days, about 1 hour to about 4 days, about 1 hour to
about 3 days, about 1 hour to about 2 days, about 1 hour to about 1 day, about 1 hour to about 72 hours,
about 1 hour to about 60 hours, about 1 hour to about 48 hours, about 1 hour to about 36 hours, about 1
hour to about 24 hours, about 1 hour to about 12 hours, or about 1 hour to about 6 hours of administration

of the composition to the subject.

The composition, when administered to the subject in need thereof, can result in the persistent generation
ofthe antibody-based molecule in the subject. The composition can result in the generation of the antibody-
based molecule in the subject for at least about 1 day, 2 days, 3 days, 4 days, 5 days, 6 days, 7 days, 8
days, 9 days, 10 days, 11 days, 12 days, 13 days, 14 days, 15 days, 16 days, 17 days, 18 days, 19 days,
20 days, 21 days, 22 days, 23 days, 24 days, 25 days, 26 days, 27 days, 28 days, 29 days, 30 days, 31
days, 32 days, 33 days, 34 days, 35 days, 36 days, 37 days, 38 days, 39 days, 40 days, 41 days, 42 days,
43 days, 44 days, 45 days, 46 days, 47 days, 48 days, 49 days, 50 days, 51 days, 52 days, 53 days, 54
days, 55 days, 56 days, 57 days, 58 days, 59 days, or 60 days.

The term “treatment” or “treating” as used herein means ameliorating, slowing or reversing the progress or
severity of a disease or disorder, or ameliorating, slowing or reversing one or more symptoms or side effects
of such disease or disorder. For purposes of this invention, “treatment” or “treating” further means an
approach for obtaining beneficial or desired clinical results, where “beneficial or desired clinical results”
include, without limitation, alleviation of a symptom, diminishment of the extent of a disorder or disease,
stabilized (i.e., not worsening) disease or disorder state, delay or slowing of the progression a disease or
disorder state, amelioration or palliation of a disease or disorder state, and remission of a disease or

disorder, whether partial or total, detectable or undetectable.

Accordingly, in an embodiment, anti-MuSK antibody or antigen binding fragment according to the invention
or a composition according to the invention is for use in the treatment of a neuromuscular disorder in a
human subject, wherein said treatment results in a stabilization of said disorder. The stabilization may be
foratleast1, 2,3,4,5,6,7,8,9, 10, 11 or 12 months or at least 1, 2 or 3 years. Each of the therapeutic

effects further characterized herein could be seen as a stabilization of the disorder.
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In an embodiment, the use of an anti-MuSK antibody or antigen-binding fragment (or polynucleotice,
expression vector, host cell, composition) exhibits a therapeutic effect on the treated human subject defined
herein.

Such a therapeutic effect may be at least one of the effects disclosed below.

By binding to an epitope of MuSK, the anti-MuSK antibody or antigen binding fragment of the invention are
able to elicit an agonistic MuSK activity. Within the context of the application “elicit an agonistic MuSK
activity” may be replaced by “activate MuSK”. An agonistic MuSK activity or an activation of MuSK may be
triggered at the molecular and/or at the cellular level and/or in a more biological complex system as a NMJ,
a synapse, a living organism. In the context of the application, an agonistic MuSK activity may be replaced
by the triggering of a MuSK-induced signal or by the induction of MuSK activation in a muscle cell at the
NMJ. A MuSK-induced signal (or MuSK activation or MuSK activity) may be at least one of the induction of
MuSK dimerization, the induction of MuSK tyrosine phosphorylation, the induction or increase of induction
of AChRs clustering at the NMJ (or clustering in vitro in myotubes AChR patches), the increase of the
number or percentage of fully innervated NMJ, the decrease of the number or percentage of fully
denervated NMJ, maintenance of the number or percentage of fully innervated NMJ (disease stabilization
/ disease progression stabilization), an improvement of the reliability of synaptic transmission, an
improvement of motor performance, a prevention/stabilization or even a reduction/decrease of motor

neuron death, an extension of the lifespan of a treated subject.

A MuSK-induced signal by the anti-MuSK antibody of the invention may be the induction of MuSK
dimerization, which may be assessed by western blotting. In the context of the invention, an agonistic
activity of MuSK may have been assessed when the induction of MuSK dimerization is increased of at least
10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or 100% or more in an experiment using the antibody
of the invention by comparison with the same experimental setting without any antibody or with a negative
control orwith a negative control antibody. Alternatively, in the context of the invention, an agonistic activity
of MuSK antibody may have been assessed when the induction of MuSK dimerization is the same or about
the same (20% less, 10% less orthe same or 10% more or 20% more) in an experiment using the antibody
ofthe invention by comparison with the same experimental setting without a positive control antibody. Such
a MuSK dimerization may be assessed without agrin. A positive control in the assessment of MuSK

dimerization is agrin.

A MuSK-induced signal by the anti-MuSK antibody of the invention may be the induction of MuSK tyrosine
phosphorylation and such phosphorylation may be assessed by western blotting using an antibody specific
for tyrosine phosphorylation. In the context of the invention, an agonistic activity of MuSK may have been
assessed when the induction of MuSK tyrosine phosphorylation is increased of at least 10%, 20%, 30%,
40%, 50%, 60%, 70%, 80%, 90%, 100%, 120%, 150%, 180%, 200% or more in an experiment using the
antibody of the invention by comparison with the same experimental setting without any antibody.
Alternatively, in the context of the invention, an agonistic activity of MuSK may have been assessed when

the induction of MuSK tyrosine phosphorylation is the same or about the same (20% less, 10% less or the
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same or 10% more or 20% more) in an experiment using the antibody of the invention by comparison with
the same experimental setting without a positive control antibody. Such a MuSK tyrosine phosphorylation
may be assessed without agrin. A positive control in the assessment of MuSK tyrosine phosphorylation is

agrin.

A MuSK-induced signal by the annti-MuSK antibody of the invention may be the induction of acetylcholine
receptor (AChR) clustering at the NMJ and such clustering may be assessed by staining of AChR using an
antibody specifically binding to AChR and visualising such staining in fluocrescent microscopy using
techniques known to the skilled person. Alternatively, the clustering may be assessed in vitro in myotubes
AChR patches. A preferred antibody used to visualise AChR clustering is an antibody specific for AChR.
More preferred antibody is AlexaFluor488 conjugated a-bungarotoxin (B13422, ThermoFisher). Usually the
region to be analysed in fixed in paraformaldehyde and incubated at room temperature with the relevant
antibody of the invention or with a positive or negative control and subsequently each region is washed with
PBS and observed under an epi-fluorescent microscopy. In the context of the invention, an agonistic activity
of MuSK may have been assessed when the induction of AChR clustering at the NMJ is the same or about
the same (i.e. 20% less, 10% less or the same or 10% more or 20% more) or is increased of at least 10%,
20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or 100% in an experiment using the antibody of the invention
by comparison with the same experimental setting without any antibody. Such a AchR clustering may be
assessed without agrin. A positive control in the assessment of AchR clustering is agrin.

In a preferred embodiment, the anti-MuSK antibody of the invention exhibits an induction or increase of
induction of acetylcholine receptor clustering at the NMJ and such clustering may be assessed by
visualizing a staining or an increased staining for AchRs at the NMJ of diaphragms of mice compared to
the staining obtained without MuSK agonist antibody. In an embodiment, this induction or increase of
clustering of AchRs at the NMJ results in a more normal/physiological NMJ morphology maintaining

synaptic innervation and/or pre- and post-synaptic alignment.

A MuSK-induced signal by the anti-MuSK antibody of the invention in a muscle cell at the NMJ may be the
increase of the number or percentage of fully innervated NMJ, the decrease of the number or percentage
of fully denervated NMJ, maintenance of the number or percentage of fully innervated NMJ (disease
stabilization / disease progression stabilization), an improvement of the reliability of synaptic transmission,
a prevention/stabilization or even a reduction/decrease of motor neuron death. Each of these features could
be assessed using techniques known to the skilled person such as staining of AchR using the a-
bungarotoxin antibody as earlier defined herein, presynaptic labelling and quantifying innervation by
fluorescent confocal microscopy, EMG single fibre EMG, electrophysiology of single synapses, staining of
motor neuron cell bodies in bone marrow specific regions. All these assays have been described in Cantor
S et al 2018 (Elife, 2018;7:€34375).

An anti-MuSK antibody or antigen-binding fragment may improve the motor performance and/or grip

strength of the treated subject. The motor performance and grip strength of a treated subject may have
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been considered to have been improved when such motor perfromance or grip strength may have been
increased of at least 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or 100% in an experiment using
the anti-MuSK antibody of the invention by comparison with the same experimental setting without any
antibody. The motor performance (or grip strength) of a treated subject may be assessed using assays

known to the skilled person. The experimental part discloses some exemplary methods.

An anti-MuSK antibody or antigen-binding fragment may improve the contractile properties of a muscle at
the NMJ of the treated subject. The contractile properties of a muscle of a treated subject may have been
considered to have been improved when such contractile properties may have been increased of at least
10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or 100% in an experiment using the anti-MuSK antibody
of the invention by comparison with the same experimental setting without any antibody. The contractile
properties of the muscle of a treated subject (at the NMJ) may be assessed using assays known to the
skilled person. The experimental part discloses some exemplary methods. In this context, the subject may

be an animal.

An anti-MuSK antibody or antigen-binding fragment may improve the resistance to fatigue of a muscle at
the NMJ of the treated subject. The resistance to fatigure of a muscle of a treated subject may have been
considered to have been improved when such fatigue properties may have been improved of at least 10%,
20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or 100% in an experiment using the anti-MuSK antibody of
the invention by comparison with the same experimental setting without any antibody. The fatigure
properties of the muscle of a treated subject (at the NMJ) may be assessed using assays known to the
skilled person. The experimental part discloses some exemplary methods. In this context, the subject may

be an animal.

An anti-MuSK antibody or antigen-binding fragment may induce an increase of the muscle weight at the
NMJ of the treated subject. The muscle weight of a treated subject may have been considered to have
been improved when such weight may have been increased of at least 10%, 20%, 30%, 40%, 50%, 60%,
70%, 80%, 90%, or 100% in an experiment using the anti-MuSK antibody of the invention by comparison
with the same experimental setting without any antibody. The experimental part discloses some exemplary

methods. In this context, the subject may be an animal.

A MuSK-induced signal or effect by the anti-MuSK antibody of the invention may be characterized by the
improvement of the quality of life or the delay in the apparition of the deterioration of the quality of life of a
treated subject. The quality of life may be quantify by the weight of the subject. The improvement of the
quality of life or the delay in the apparition of the deterioration of the quality of life may be of at least 1 day,
1 week, 2 weeks, 3 weeks, 4 weeks, 1 month, 2 months, 3 months, 4 months, 5 months, 6 months, 7
months, 8 months, 9 months, 10 months, 11 months, 1 year or more. This is assessed in comparison with

the expected quality of life (or the expected apparition of the deterioration of the quality of life) of a subject
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suffering from the same condition and having not been treated with an antibody of the invention. In this

context, the subject may be an animal.

A MuSK-induced signal or effect by the anti-MuSK antibody of the invention may be characterized by the
lifespan of a treated subject. The extension may be of at least 1 day, 1 week, 2 weeks, 3 weeks, 4 weeks,
1 month, 2 months, 3 months, 4 months, 5 months, 6 months, 7 months, 8 months, 9 months, 10 months,
11 months, 1 year or more. This is assessed in comparison with the expected lifespan of a subject suffering
from the same condition and having not been treated with an antibody of the invention. In this context, the

subject may be an animal.

The properties of the anti-MuSK antibody described herein may be measured in accordance with the assays
described herein. An activating activity of a MuSK agonist antibody may be measured relative to a control,
for example a negative control antibody (such as an isotype control) that may not bind MuSK. A preferred
control antibody not binding to MuSK is Motavizumab which targets RSV (Review, MAbs, 1(5), 439-442,
Sept-Octo 2009, DOI: 10.4161/mabs.1.5.9496 ). A preferred positive control agonist MuSK antibody is
mAb#13 from Genentech. Another preferred positive control molecule for evidencing an activating MuSK

activity is agrin (rat agrin from R&D systems, 550-AG).

In another embodiment, the anti-MuSK antibody or antigen-binding fragment thereof (or polynucleotide,
expression vector, host cell, composition) combined with an anticholinergic compound as defined earlier
herein exhibit a therapeutic effect in the treated human subject defined herein. In a preferred embodiment,
additional and more preferably synergistic therapeutic effects are elicited when both compounds are used
compared to the use of the anti-MuSK antibody or antigen-binding fragment (or polynucleotide, expression
vector, host cell, composition) as stand alone therapy.

Additional therapeutic effects may be the reduction (‘dampening’) of the muscarinic activity of perisynaptic
Schwann cells (PSC), the NMJ repair. Such additional therapeutic effects may be the specific reduction
(‘dampening’) of the muscarinic activity of PSC. Such additional therapeutic effects may be the reduction
(‘dampening’) of the hyperexcitability of PSC in the context of a neuromuscular discorder. The compound
or combination of the present invention specifically acts on the muscarinic receptor. The compound or
combination of the present invention does not seem to have any effect on the purigenic receptor expressed
on PSC.

NMJ repair may be the induction or increase of nerve sprouting and/or the increase of the innervation status
of the NMJ. Each of these effects may be assessed using techniques known to the skilled person. Also,
dampening the muscarinic activity of PSCs may help to maintain NMJ innervation.

In the context of the invention, an induction or increase of nerve sprouting (or of the innervation status of
the NMJ) may have been assessed when the induction of nerve sprouting at the NMJ (or of the innervation
status of the NMJ) is increased of at least 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or 100% in

an experiment using the anticholinergic compound by comparison with the same experimental setting
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without said compound. Nerve sprouting or innervation status may be assessed using
immunohistochemistry on nerve-muscle preparations. The experimental part discloses how to obtain such
nerve-muscle preparations.

In the context of the invention, the reduction of the muscarinic activity of PSC (or the reduction of the
muscarinic hyperexcitability or overexcitability) may have been assessed when such activity (or such
hyperexcitability or overexcitability) has been reduced of at least 10%, 20%, 30%, 40%, 50%, 60%, 70%,
80%, 90%, or 100% in an experiment using the anticholinergic compound by comparison with the same

experimental setting without said compound.

Accordingly, in an embodiment, the use of an anti-MuSK antibody or antigen-binding fragment (or
polynucleotide, expression vector, host cell, composition), preferably combined with an anticholinergic
compound as defined earlier herein, exhibit one or more of the following therapeutic effects:

— anincrease of the number or percentage of fully innervated NMJ in the subject, maintenance
of the number or percentage of fully innervated NMJ in the subject, the decrease of the
number or percentage of fully denervated NMJ in the subject, an improvement of the
reliability of synaptic transmission, a prevention, stabilization or reduction of motor neuron
death in the subject; and/or

— an improvement of the motor performance and/or grip strength of the subject; and/or

— an improvement of the contractile properties of a muscle at the NMJ of the subject; and/or

— an improvement of the resistance to fatigue of a muscle at the NMJ of the subject; and/or

— aninduction of an increase of the muscle weight at the NMJ of the subject; and/or

— an improvement of the quality of life or the delay in the apparition of the deterioration of the
quality of life of the subject; and/or

— areduction of the muscarinic activity (or the reduction of the muscarinic hyperexcitability or
overexcitability) of perisynaptic Schwann cells (PSC) in the subject, or of the NMJ repair in

the subject.

As demonstrated in the experimental part, synergistic therapeutic effects are obtained when both
compounds are used. These synergistic effects include the improvement/increase of the following
parameters/symptoms: locomotor function and grip strength, the contractile properties of a muscle at the
NMJ, resistance to fatigue of the muscle, muscle weight, impact on the general condition of life such as

body weight.

An “effective amount,” of the antibody-based molecule refers to an amount sufficient, at dosages and for
periods of time necessary, to achieve an intended biological effect or a desired therapeutic result including,
without limitation, clinical results. The phrase “therapeutically effective amount” when applied to an
antibody-based molecule of the invention is intended to denote an amount of the antibody that is sufficient
to ameliorate, palliate, stabilize, reverse, slow or delay the progression of a disorder or disease state, or of

a symptom of the disorder or disease. In an embodiment, the method of the present invention provides for
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administration of the antibody-based molecule in combinations with other compounds. In such instances,

the “effective amount” is the amount of the combination sufficient to cause the intended biological effect.

In a further aspect, there is provided a method for the prevention and/or treatment of a neuromuscular
disease and/or disorder and/or condition comprising administering to a subject in need thereof, an anti-
MuSK antibody or antigen-binding fragment thereof (a polynuclectide, an expression vector, host cell, or
composition all as earlier defined herein) and preferably an anticholinergic compound. All features of this
method have been defined earlier herein.

In a further aspect, there is provided a use of an anti-MuSK antibody or antigen-binding fragment thereof
(a polynucleotide, an expression vector, host cell, or composition all as earlier defined herein) and
preferably an anticholinergic compound for the manufacture of a medicament for the prevention and/or
treatment of a neuromuscular disease and/or disorder and/or condition. All features of this use have been

defined earlier herein.

All documents cited in the present specification are hereby incorporated by reference in their entirety.
Unless otherwise defined, all terms used in disclosing the invention, including technical and scientific terms,
have the meaning as commonly understood by one of ordinary skill in the art to which this invention belongs.
By means of further guidance, term definitions are included to better appreciate the teaching of the present
invention. Each embodiment described herein may be combined together with any other embodiment

described herein, unless otherwise indicated.

The present invention is further described by the following examples which should not be construed as

limiting the scope of the invention.

114



10

15

20

25

30

35

WO 2023/147489 PCT/US2023/061476

REFERENCES

1. L. R. Fischer et al., Amyotrophic lateral sclerosis is a distal axonopathy: evidence in mice and man.
Exp Neurol 185, 232-240 (2004).

2. D. Frey et al., Early and selective loss of neuromuscular synapse subtypes with low sprouting
competence in motoneuron diseases. J Neurosci 20, 2534-2542 (2000).

3. E. Martineau, A. Di Polo, C. Vande Velde, R. Robitaille, Dynamic neuromuscular remodeling
precedes motor-unit loss in a mouse model of ALS. Elife 7, (2018).

4, S. Pun, A. F. Santos, S. Saxena, L. Xu, P. Caroni, Selective vulnerability and pruning of phasic
motoneuron axons in motoneuron disease alleviated by CNTF. Nat Neurosci 9, 408-419 (2006).

5. E. Tremblay, E. Martineau, R. Robitaille, Opposite Synaptic Alterations at the Neuromuscular
Junction in an ALS Mouse Model: When Motor Units Matter. J Neurosci 37, 8901-8918 (2017).

6. C. Yang et al., Mutant PFN1 causes ALS phenotypes and progressive motor neuron degeneration
in mice by a gain of toxicity. Proc Natl Acad SciU S A 113, E6209-E6218 (2016).

7. D. Arbour, E. Tremblay, E. Martineau, J. P. Julien, R. Robitaille, Early and persistent abnormal
decoding by glial cells at the neuromuscular junction in an ALS model. J Neurosci 35, 688-706 (2015).

8. D. Arbour, C. Vande Velde, R. Robitaille, New perspectives on amyotrophic lateral sclerosis: the

role of glial cells at the neuromuscular junction. J Physiol 595, 647-661 (2017).

9. C. P. Ko, R. Robitaille, Perisynaptic Schwann Cells at the Neuromuscular Synapse: Adaptable,
Multitasking Glial Cells. Cold Spring Harb Perspect Biol 7, a020503 (2015).
10. R. Robitaille, B. S. Jahromi, M. P. Charlton, Muscarinic Ca2+ responses resistant to muscarinic

antagonists at perisynaptic Schwann cells of the frog neuromuscular junction. J Physiol 504 ( Pt 2), 337-
347 (1997).

11. D. Rochon, |. Rousse, R. Robitaille, Synapse-glia interactions at the mammalian neuromuscular
junction. J Neurosci 21, 3819-3829 (2001).
12. M. C. Wright et al., Distinct muscarinic acetylcholine receptor subtypes contribute to stability and

growth, but not compensatory plasticity, of neuromuscular synapses. J Neurosci 29, 14942-14955 (2009).
13. J. Georgiou, R. Robitaille, M. P. Charlton, Muscarinic control of cytoskeleton in perisynaptic glia. J
Neurosci 19, 3836-3846 (1999).

14. J. Georgiou, R. Robitaille, W. S. Trimble, M. P. Charlton, Synaptic regulation of glial protein
expression in vivo. Neuron 12, 443-455 (1994).

15. J. P. O'Malley, M. T. Waran, R. J. Balice-Gordon, In vivo observations of terminal Schwann cells at
normal, denervated, and reinnervated mouse neuromuscular junctions. J Neurobiol 38, 270-286 (1999).
16. P. A. Perez-Gonzalez, Provost, F., Rousse, |., Benzina, O., Piovesana, R., Darabid, H., Lamoureux,
B., Wang, Y-S, Arbour, D. and Robitaille, R., Functional adaptation of glial cells at neuromuscular junctions
in response to injury. (In revision to GLIA (GLIA-00440-202)).

17. M. L. Reynolds, C. J. Woolf, Terminal Schwann cells elaborate extensive processes following
denervation of the motor endplate. J Neurocytol 21, 50-66 (1992).

18. Y. J. Son, W. J. Thompson, Nerve sprouting in muscle is induced and guided by processes
extended by Schwann cells. Neuron 14, 133-141 (1995).

115



10

15

20

25

30

35

WO 2023/147489 PCT/US2023/061476

19. Y. J. Son, W. J. Thompson, Schwann cell processes guide regeneration of peripheral axons.
Neuron 14, 125-132 (1995).

20. E. Martineau, D. Arbour, J. Vallee, R. Robitaille, Properties of Glial Cell at the Neuromuscular
Junction Are Incompatible with Synaptic Repair in the SOD1(G37R) ALS Mouse Model. J Neurosci 40,
7759-7777 (2020).

21. S. J. Burden, The formation of neuromuscular synapses. Genes Dev 12, 133-148 (1998).

22. S. Cantoret al., Preserving neuromuscular synapses in ALS by stimulating MuSK with a therapeutic
agonist antibody. Elife 7, (2018).

23. M. J. Perez-Garcia, S. J. Burden, Increasing MuSK activity delays denervation and improves motor
function in ALS mice. Cell Rep 2, 497-502 (2012).

24, J. Oury et al., Mechanism of disease and therapeutic rescue of Dok7 congenital myasthenia. Nature
595, 404-408 (2021).

25. C. R. Chapple, Darifenacin: a novel M3 muscarinic selective receptor antagonist for the treatment

of overactive bladder. Expert Opin Investig Drugs 13, 1493-1500 (2004).

26. F. Haab, Darifenacin in the treatment of overactive bladder. Drugs Today (Barc) 41, 441-452
(2005).

27. C. Chapple et al., A pooled analysis of three phase Ill studies to investigate the efficacy, tolerability
and safety of darifenacin, a muscarinic M3 selective receptor antagonist, in the treatment of overactive
bladder. BJU Int 95, 993-1001 (2005).

28. F. Haab, L. Stewart, P. Dwyer, Darifenacin, an M3 selective receptor antagonist, is an effective and
well-tolerated once-daily treatment for overactive bladder. Eur Urol 45, 420-429; discussion 429 (2004).
29. E. Callegari et al., A comprehensive non-clinical evaluation of the CNS penetration potential of
antimuscarinic agents for the treatment of overactive bladder. Br J Clin Pharmacol 72, 235-246 (2011).
30. G. G. Kay, U. Ebinger, Preserving cognitive function for patients with overactive bladder: evidence
for a differential effect with darifenacin. Int J Clin Pract 62, 1792-1800 (2008).

31. M. Filali, R. Lalonde, S. Rivest, Sensorimotor and cognitive functions in a SOD1(G37R) transgenic
mouse model of amyotrophic lateral sclerosis. Behav Brain Res 225, 215-221 (2011).

32. P. C. Wong et al.,, An adverse property of a familial ALS-linked SOD1 mutation causes motor

neuron disease characterized by vacuolar degeneration of mitochondria. Neuron 14, 1105-1116 (1995).

33. A. C. Ludolph et al., Guidelines for preclinical animal research in ALS/MND: A consensus meeting.
Amyotroph Lateral Scler 11, 38-45 (2010).
34. S. Boillee et al., Onset and progression in inherited ALS determined by motor neurons and

microglia. Science 312, 1389-1392 (2006).34. Knippenberg, S., et al., Significance of behaviouraltests in

a transgenic mouse model of amyotrophic lateral sclerosis (ALS). Behav Brain Res, 2010. 213(1): p. 82-7.

35. Rizzuto, E., et al., Measuring Neuromuscular Junction Functionality in the SOD1(G93A) Animal
Model of Amyotrophic Lateral Sclerosis. Ann Biomed Eng, 2015. 43(9): p. 2196-206.
36. Dibaj, P., E.D. Schomburg, and H. Steffens, Contractile characteristics of gastrocnemius-soleus

muscle in the SOD1G93A ALS mouse model. Neurol Res, 2015. 37(8): p. 693-702.

116



WO 2023/147489 PCT/US2023/061476

37. Kanning, K.C., A. Kaplan, and C.E. Henderson, Motor neuron diversity in development and

disease. Annu Rev Neurosci, 2010. 33: p. 409-40.
38. Atkin, J.D., et al., Properties of slow- and fast-twitch muscle fibres in a mouse model of amyotrophic

lateral sclerosis. Neuromuscul Disord, 2005. 15(5): p. 377-88.

117



10

15

20

25

30

35

WO 2023/147489 PCT/US2023/061476

EXAMPLES

Example 1: Methods

Animals

Mice overexpressing the human mutated SOD7¢37R transgene, line 29, were obtained from The
Jackson Laboratory and bred at Université de Montréal animal facilities on a C57BL/6 background. This
mouse model is a late onset, slowly progressing model of ALS that recapitulates the human phenotype of
the disease. Characterization of this strain phenotype has been previously published in several ALS studies
(5, 7, 20, 31, 32). All experiments were performed in accordance with the guidelines of the Canadian

Council of Animal Care and the Comité de déontologie animale of Université de Montréal.

Preclinical trial design

The pre-clinical trial design was made according to guidelines for preclinical animal research in ALS/MND
(33). The study was conducted in a double-blind manner. Fifteen male mice from the SOD1%37R background
were randomly assigned to three groups.

1. ARGX-119 (3B2g2m1-hlgG1LALAdelk: full length heavy chain with reduced effector function SEQ ID
NO: 268 and full length light chain with reduced effector function SEQ ID: 269) :and darifenacin

2. ARGX-119 (3B2g2m1-higG1LALAdelk) and Vehicle (darifenacin control)

3. Isotype control mAb + Vehicle (darifenacin control)

ARGX-119 treatment was started at pre-onset (before symptoms or asymptomatic) and darifenacin
treatment at disease onset (appearance of symptoms) and continued until sacrifice. A set of neurological
scores (level 1 to 5, Appendix 1) was used to determine the onset of symptoms and the progression and
severity of symptoms during disease progression. Onset of disease was assessed by the beginning of
weight loss (34) and appearance of tremor, representing a neurological score of 1 while the endpoint of this

study was at the late symptomatic stage, representing a neurological score of between 3 and 5.

Intra-peritoneal injections of ARGX-119 MuSK antibody (3B2g2m1-hlgG1LALAdelk) or the placebo
(Motavizumab-hlgG1LALAdelk: full length heavy chain with reduced effector function SEQ ID NO: 272 and
full length light chain with reduced effector function SEQ ID: 273) were initiated at P400 at an initial dose of
20 mg/kg and then weekly at a dose of 10 mg/kg until sacrifice. Darifenacin was given orally (10 mg/kg
diluted in DMSO, 5 days/week) initiated at disease onset (~P425). Placebo for darifenacin was DMSO
alone. Mice received both treatments for about 4 months, until the age of ~520 days, the median age at
which they normally reach critical disease endpoints.

Motavizumab-higG1LALAdelk: SEQ ID NO: 272 is derived from SEQ ID NO: 274 and SEQ ID: 273 from
SEQ ID:275.
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Treatment, behavior monitoring, experiments and results analysis were done blindly. Standard ALS
behavioral measurements were performed weekly to measure disease progression in the various study
groups. This includes rotarod test, grip strength measurements, weight measurements and tail suspension
test to assess hindlimb extension reflex. At the time of the sacrifice, Extensor Digitorum Longus (EDL) and
Soleus (SOL) muscles and their innervation were dissected and placed in a physiological chamber. Two
sets of measurements were acquired. First, the functional properties of the muscles (strength and fatigue)
were determined using a force transducer. Second, muscles were fixed, and the muscle mass were

determined.

Rotarod acceleration protocol

Motor coordination, strength and balance were assessed using a rotarod (TSE Rotarod, TSE Systems
Gmbh, Germany). Animals were placed onto a rotating wheel at a starting speed of 4 rpm, increasing to 40
rpm in 300 seconds. Mice had two attempts per block and 2 blocks per session (with a rest time between
block) to remain on the rotarod during the acceleration protocol, and the two longest latencies to fall were

averaged.

Grip strength

To measure the overall strength of the limbs of mice, a grip strength meter was used (Fig 1C). Mice had
nine attempts per session (3 blocks of 3 attempts; each block was separated by a 1 min rest period) and
the best three values of each block were averaged.

Nerve-muscle preparations

Preparations of EDL and SOL muscles and their innervating nerve were dissected in oxygenated Ree's
solution (in mm), as follows: 110 NacCl, 5 KCI, 1 MgClz, 25 NaHCOs, 2 CaClz, 11 glucose, 0.3 glutamic acid,
0.4 glutamine, 5 BES (N,N-Bis(2-hydroxyethyl)-2-aminoethanesulfonic acid sodium salt), 0.036 choline
chloride, and 4.34 x 1077 cocarboxylase. After dissection, nerve muscle preparations were constantly

perfused with oxygenated Ree's solution (95% Oz, 5% CO»).

Measurements of neuromuscular properties

The EDL and SOL nerve-muscle preparations were attached vertically to a fixed force transducer (model
402A-500mN, Aurora Scientific Inc.) using surgical threads. The preparations were attached at the tendons
level to the transducer at one extremity and to an adaptable hook at the opposite extremity (Fig. 2A). A
platinum reference electrode was then juxtaposed to the muscle, positioned near an extremity of the
muscle, close to a tendon. To stimulate the muscle, a second platinum electrode was juxtaposed at the
other extremity of the muscle. To elicit muscle contractions from motor nerve and neuromuscular activity,
the tibial nerve (SOL) orthe deep peroneal nerve (EDL) was suctioned into an electrode made of PE tubing
and filled with physiological solution. Hence, this system was designed to elicit muscle contractions from
both muscle and/or nerve stimulations. Neuromuscular contractile basal force responses were elicited by
a single supra-maximal square-wave of 500 mV, 0.1ms pulse imposed on the motor nerve. Muscle

contractile basal force responses were elicited by square pulse stimulation of 15 V, 1 ms. Optimal muscle

118



10

15

20

25

30

35

40

WO 2023/147489 PCT/US2023/061476

length was determined by gradually stretching the muscle until maximal contractile force output was
attained.

Force-frequency curve: Nerve and muscle stimulations were performed to generate a standard force-

frequency curve. Alternate nerve and muscle stimulations were performed at various frequencies for 500
ms (5Hz, 10Hz, 20Hz, 30Hz, 40Hz, 50Hz, 60Hz, 70Hz, 80Hz, 90Hz, 100Hz, 120Hz, 140Hz, 160Hz, 180Hz,
200Hz, 250Hz and 300Hz) and the force generated monitored. There was a 2-minute rest period between
each stimulation. The proportion of the muscle capacity that is used by the neuromuscular system upon
nerve stimulation was expressed as the contractile capacity ratio and calculated as follow for each
frequency: Foreeyuns

Forcesuce

Maximal force: The maximal force generated by the alternated nerve and muscle stimulation was obtained
at a frequency of 50 Hz and 80 Hz for 2 sec, each separated by either 2 (SOL) or 5 (EDL) minutes.
Muscle fatigue: The fatigue protocol is illustrated in Figure 4A. The fatigue protocol was adapted to each
muscle owing to the differences in their intrinsic properties. For the EDL, fatigue was tested using a bout of
180 nerve stimulations for a duration of 300 ms, elicited at a frequency of 120Hz. The rest period between
each stimulation was 700 ms, for a total protocol duration of 3 min. Muscular stimulations were super-
imposed to nerve stimulations every 10 stimulations (18 simultaneous nerve-muscle stimulations), to
evaluate muscular reserve. The fatigue protocol for the SOL consisted of a bout of 300 nerve stimulations
for 500 ms at 50Hz, with a rest period of 600 ms between stimulations, for a total duration of 5 min 30.
Muscular stimulations were super-imposed to nerve stimulations every 10 stimulations (30 simultaneous
nerve-muscle stimulations).

Muscle recovery: Each fatigue protocol was followed by a 30 min recovery period during which

neuromuscular and neuromuscular + muscular contractile force (120Hz - 300ms for the EDL and 50Hz —
500ms for the SOL) were measured after the fatigue protocol at 5 s, 10 s, 15 s, 30 5, 45 sec, 1 min, 1.5

min, 2 min, 2.5 min, 5min, 10 min, 20 min and 30 min.

Muscle weight
After each experiment, muscles were fixed (10 min, PFA) and washed (3 washes of 5 min each,

PBS 1X). Then, both tendons were cut and muscles were weighted and stored at 4°C for further processing.

Statistics

Results are represented as the mean + SEM where the number of animals is identified as N
(number of replicates) and the number of muscles is represented by n (number of observations). One-way
ANOVA Kruskal-Wallis test and multiple t-test were used in most cases where three or four different groups
were compared. Repeated one-way ANOVA with post hoc Bonferroni multiple comparison test was used
to compare the values obtained at various frequencies or over time from the same animals in the different
groups. The confidence level used in the study was 95% (a = 0.05). All analyses were made with GraphPad

8 software (Prism).
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Example 2: Results
ARGX-119 antibody combined with darifenacin improves locomotor function and grip strength
The locomotor function and general strength of the animal were tested to investigate if the combination of

treatment with ARGX-119 antibody and darifenacin could improve muscle function.

First, the motor performance, balance and coordination, were measured using a standard acceleration
protocol on the Rotarod (Figure 1A), which is known to reveal ALS motor deficits as disease progresses
(34). Figure 1B shows the progressive decline of motor performance of mice of the ARGX-119 alone,
darifenacin alone or placebo-treated group as revealed by a shorter latency to fall of the Rotarod, showing
the expected progression of ALS motor phenotype. However, the motor performance of mice combo-
treated with ARGX-119 antibody and darifenacin mice was much less pronounced, resulting in a
significantly improved motor performance compared to the ARGX-119+DMSO (p<0.001), PBS+darifenacin
(p<0.0001) and placebo-treated mice (p<0.0001) (Figure 1B; ARGX-119+DMSO N=5 ARGX-
119+darifenacin N=4, PBS+darifenacin N=5, Placebo N=5, One-way ANOVA, Kruskal-Wallis’s test and
multiple t-test). This is particularly evident when approaching the end stage, where a significantly higher
score obtained at age P475 until P525 was observed for the combo-treated mice compared to the placebo
group. Indeed, at this late symptomatic stage, most of the placebo mice were no longer able to run onto
the rotating wheel while more than half of the darifenacin-treated group were still able to run. Interestingly,
there was a tendency of improved motor behavior at the Rotarod for the ARGX-119+DMSO treated mice
from the ages of P510 to P525 (p=0.07, p=0.06 and p=0.053 respectively). These results demonstrated the

beneficial impact of the combo-treatment compared to other mono-treatments and the placebo group.

Second, the grip strength measured to assess if the combined treatment ameliorated the general strength
of the animals (Figure 1C). Mice of all groups began the trial with a similar grip strength force. However,
combo-treated mice performed better than the mice in the placebo group as shown by the larger grip
strength generated at P460 until the end of the preclinical trial (Figure 1D; ARGX-119+DMSO N=5, ARGX-
119+darifenacin N=4, PBS+darifenacin N=5, Placebo N=5, One-way ANOVA, p<0.05, Tukey’s test and
multiple t-test). Interestingly, at P507, PBS+darifenacin treated mice had a significant increase of grip

strength compared to the placebo group.

Third, it was tested whether the combined-treatment of ARGX-119 antibody with darifenacin had an impact
on the general condition of the mice. To this end, the changes in the body weight of the animals were
monitored, a metric that is directly related to the progression of the disease and survival whereby animals
present an important gradual body weight loss after symptoms onset. However, no difference was observed
between the groups (ARGX-119+DMSO N=5, ARGX-119+darifenacin N=4, PBS+darifenacin N=5, Placebo
N=5, p>0.05, One-way ANOVA, Tukey’s test and multiple t-test).
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Example 2.1: Combo-treatment improves neuromuscular contractile muscle force and NMJ efficacy

Improved contractile muscle properties are strong indicators that the muscle and NMJ functions should also
be improved by the combined treatment. Two muscles with different properties and resistance to the
disease were investigated. The EDL was used as a fast-twitch fatigable muscle that is vulnerable to the
disease and the SOL as a slow-twitch fatigue resistant muscle that is also more resistant to the disease. A
muscle force transducer was used to measure the force generated by the muscles upon stimulation of the
motor nerve and/or direct muscle stimulation (see figure 2A). With this system, stimulation of the motor
nerve at various frequencies elicits muscle contraction through NMJ efficacy, reflecting the strength of
contractile fibers associated with innervated NMJs only. Muscle stimulation, on the contrary, depolarizes
all muscle fibers and reflect maximal twitch force of all the muscle, independent of the innervation status.
This method is especially useful to characterize diseases like ALS presenting NMJ and muscular deficits
(35, 36).

Fast-fatigable EDL muscle:

First, a standard protocol of stimulation was performed to generate a force frequency curve (5Hz-300Hz)
to characterize NMJ efficacy following the ARGX-119 and darifenacin chronic treatments. Muscle force
generated by the contractions elicited by the stimulation of the motor nerve and NMJ activation was
significantly higher than EDL from the placebo group (p<0.001) or the ARGX-119+DMSO group (p<0.05)
during the protocol (Figure 2B; ARGX-119+DMSO N=5, ARGX-119+darifenacin N=4, Placebo N=5;
Repeated One-way ANOVA, Bonferroni post hoc test). Indeed, the generated twitch force were 66.3 £15.7
mN for the combo-treatment, 47.2 £ 12.4 mN for the placebo group and 53.6 £ 14.9 mN for the ARGX-
119+DMSO group. There was no significant difference with the group ARGX-119 antibody group compared

to placebo treated mice.

For the direct muscle stimulation, significant differences between the combo-treated mice and the other
groups were observed at higher frequencies (Figure 2C). The combo-treated group showed significant high
peak force (mN) compared to the ARGX-119 and DMSO group (p<0.05) as well as the placebo group
(p<0.001). This is indicative of the preservation of the fast-twitch properties of the EDL (37, 38) (Figure 2C,
ARGX-119+DMSO N=5, ARGX-119+darifenacin N=4, Placebo N=5, Repeated One-way ANOVA,
Bonferroni post hoc test and multiple t-test). Interestingly, this increase in contractile force was also
observed with a better preservation of the EDL muscle weight in the combo-treated animals compared to

the placebo group as shown in Figure 2E.

Next, the proportion of the muscle capacity that is used by the neuromuscular system upon nerve
stimulation was determined. This was expressed as the contractile capacity ratio. This ratio is at 100% in
WT mice, indicating that the neuronal control of the muscle recruits 100% of its contractile capacity. Hence,
if treatments improve NMJ innervation, resulting in an increase in force generated, it is posited that this
ratio should be higher in EDL muscles from combined-treated animals compared to the other groups. As
shown in Figure 2D, the ratio was significantly higher for the EDL of ARGX-119+DMSO mice, with 61.1 £
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1.0% compared to 52.3 £ 1.8% (p<0.001) for combined-treated mice and to 53.3 + 3.6% (p<0.0001) for the
placebo group (ARGX-119+DMSO N=5, ARGX-119+darifenacin N=4, Placebo N=5, One-way ANOVA,
Kruskal-Wallis’s test).

Slow twifch SOL muscle:

Then, the same protocol was performed, but for the SOL muscle (Figure 3). Combined-treated group
demonstrated significantly higher twitch forces than from the ARGX-119+DMSO treated group (p<0.0001)
and placebo group (p<0.0001) during the protocol for the nerve stimulation (Figure 3A; ARGX-119+DMSO
N=5, ARGX-119+darifenacin N=4, Placebo N=5, Repeated One-way ANOVA and multiple t-test). However,
the ARGX-119+DMSO treated group generated smaller contraction force forces in comparison to placebo
(p<0.05). The generated twitch force was 114.5 £ 3.5 mN for the combo-treatment, 83.1 £ 4.5 mN for the
placebo group and 64.6 £ 5.1 mN for the ARGX-119+DMSO group. In the case of the direct muscle
stimulation, combined-treated group demonstrated once again significantly higher twitch forces (140.6 %
2.1 mN) than from the ARGX-119+DMSO treated group (98.3 £2.1 mN; p<0.01) and placebo group (119.5
+ 1.6 mN; p<0.0001) during the protocol for the nerve stimulation (Figure 3B; ARGX-119+DMSO N=5,
ARGX-119+darifenacin N=4, Placebo N=5, Repeated One-way ANOVA). There was also a significant
difference between the ARGX-119+DMSO treated group and placebo group (p<0.05).

The contractile capacity ratio (Figure 3C) was significantly higher in combined-treated mice, with 82.0 +
2.8% compared to 68.4 + 7.8% for the ARGX-119-treated group (p<0.0001) and 56.1 * for the control mice
(p<0.0001; ARGX-119+DMSO N=5, ARGX-119+darifenacin N=4, Placebo N=5, Repeated One-way
ANOVA). Interestingly, this increase in contractile force and contractile capacity ratio was observed with a
better preservation of the SOL muscle weight in treated animals. Indeed, the ARGX-119+darifenacin
treated mice had better preserved muscle weight compared to the Placebo group (p<0.05; ARGX-
119+DMSO N=5, ARGX-119+darifenacin N=4, Placebo N=5, One-way ANOVA). Interestingly, there was
also a significant difference between the ARGX-119+DMSO treated group and placebo group (p<0.001),

where the SOL from the ARGX-119 generated the better contractile capacity ratio than the placebo ones.
Overall, these results suggest that the combo treatment improves muscle and neuromuscular contractile
forces as well as muscle weight for both muscles, but the contractile capacity ratio was increased for EDL

and SOL only for the ARGX-119+DMSO group.

Example 2.2: ARGX-119 antibody combined with darifenacin preserves muscle fatigue properties

In addition to the force generated, a muscle is also characterised by its resistance to fatigue. For instance,
fast-twitch muscles composed mainly of fast fatigable motor units like the EDL show higher fatigue in
comparison to slow twitch muscle like the SOL (37). In ALS, alteration at the type of innervation (from fast
to slow twitch) and in the properties of muscles themselves alter the fatigue properties, rendering them
more resistant. Since the treatment by the combined ARGX-119+darifenacin significantly preserved muscle

strength, next investigated the resistance to fatigue of the EDL and the SOL muscles.
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A fatigue stimulation protocol was used, followed by a 30 min recovery period (see Fig 4A). EDL muscles
from the placebo-treated group showed an atypical resistance to fatigue when the nerve is directly
stimulated. However, as revealed by a delayed recovery, EDL muscles from the combined ARGX-
119+darifenacin-treated mice showed a level of fatigue that is more typical for this type of fast twitch muscle
(Figure 4B; ARGX-119+darifenacin N=4, ARGX-119+DMSO N=5, Placebo N=5; p<0.05, one-way ANOVA,
Kruskal-Wallis’s test and multiple t-test). Interestingly, during the recovery, there was a significant difference
between the ARGX-119 treatment and the placebo group (p<0.05), where the ARGX-119+DMSO treated
muscle showed a more typical fatigue. This suggests that the used of a combined treatment as well as a
mono-treatment like ARGX-119 antibody improved muscle properties.

However, no difference was found in the rate of fatigue and recovery of nerve + muscle stimulation, when
all muscle fibers are recruited (Figure 4C; ARGX-119+darifenacin N=4, ARGX-119+DMSO N=5, Placebo
N=5; p>0.05; one-way ANOVA, Kruskal-Wallis’s test).

SOL is a slow-twitch and resistant muscle that is expected to be also more resistant from the denervation
seen in degenerative diseases compared to the fast-twitch muscle EDL and to recover faster. For the nerve
stimulation of the SOL muscle, the placebo group showed a more pronounced fatigue as revealed by a
slower fatigue recovery in comparison to the ARGX-119+darifenacin treated-group, which is atypical for
this fatigue-resistant muscle. Hence, the combo treatment restored the fatigue-resistant properties of the
SOL muscle. (Figure 4D-E; ARGX-119+darifenacin N=4, ARGX-119+DMSO N=5, Placebo N=5; p<0.01;
one-way ANOVA, Kruskal-Wallis’s test and multiple t-test). For the nerve + muscle stimulation, there is a
significant difference between the ARGX-119+darifenacin and the ARGX-119+DMSO groups (p<0.001)
and the ARGX-119+DMSO and the placebo groups (p<0.0001).
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CLAIMS

1. An anti-MuSK antibody or antigen binding fragment thereof for use in the treatment of a

neuromuscular disorder in a human subject.

2. An anti-MuSK antibody or antigen binding fragment thereof, for use according to claim 1,
wherein the antibody or antigen binding fragment binds the MuSK Frizzled (Fz)-like domain
sequence of SEQ ID NO: 129.

3. An anti-MuSK antibody or antigen binding fragment thereof, for use according to claim 1 or 2,
wherein the antibody or antigen binding fragment thereof comprises wild-type human IgG

constant Fc region comprising at least 80% sequence identity to SEQ ID NO: 266 or 267.

4, An anti-MuSK antibody or antigen binding fragment thereof, for use according to any of the
preceding claims, which is an agonist MuSK antibody and/or has reduced or eliminated

effector function.

5. An anti-MuSK antibody or antigen binding fragment thereof, preferably for use according to
any of the preceding claims, wherein the reduced or eliminated effector function is obtained
by introducing one or more of the following mutations (all numbered according to the EU
numbering system) into the constant region SEQ ID NO: 266 or SEQ ID NO: 267 of the
antibody-based molecule: an N297A substitution; an N297Q substitution; an L234A
substitution; an L234D substitution; an L234E substitution; an L234G substitution; an L234H
substitution; an L234F substitution; an L234K substitution; an L234Q substitution; an L234R
substitution; an L234S substitution; an L234T substitution; an L235A substitution; an L235D
substitution; an L235E substitution; an L235F substitution; an L235G substitution; an L235V
substitution; an L235H substitution; an L235| substitution; an L235K substitution; an L235R
substitution; an L2358 substitution; L235T substitution; an L235Q substitution; an L237A
substitution; an S239D substitution; an E233P substitution; an L234V substitution; a C236
deletion; a G236E substitution; a G236R substitution; a G236K substitution; a G237A
substitution; a P238A substitution; an F243L substitution; a D265A substitution; an S267E
substitution; an H268A substitution; an R292P substitution; a Y300L substitution; a K322A
substitution; a K322Q substitution; an A327Q substitution; an L328F substitution; an L328R
substitution; a P329A substitution; a P329G substitution; an A330L substitution; an A330S
substitution; a P331S substitution; an I332E substitution; a P396L substitution; or each of the
combinations of mutations described earlier in the fourth embodiment of this application,
preferably the mutations is L234A or L235A, more preferably the mutations are L234A and
L235A.
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a)

b)

An anti-MuSK antibody or antigen binding fragment thereof, preferably for use according to
any of the preceding claims, wherein the antibody or antigen binding fragment thereof
comprises wild-type human IgG constant Fc region SEQ ID NO: 266 or 267, and wherein
L234A and L235A mutations numbered according to the EU numbering system are introduced

to said Fc region.

An anti-MuSK antibody or antigen binding fragment thereof, for use according to any one of
the preceding claims, wherein the antibody or antigen binding fragment comprises:

a heavy chain variable domain (VH) comprising an amino acid sequence that is at least 80%
identical or similar to SEQ ID NO: 234 and

a light chain variable domain (VL) comprising an amino acid sequence that is at least 80%
identical or similar to SEQ ID NO: 235.

An anti-MuSK antibody or antigen binding fragment thereof, for use according to any one of

the preceding claims, wherein the antibody or antigen binding fragment comprises a heavy

chain variable domain (VH) and a light chain variable domain (VL):

wherein the VH comprises:

— a CDR-H1 amino acid sequence which comprises SEQ ID NO:147 orhas 1,2, 3,4 0or 5
amino acid alterations relative to SEQ ID NO: 147,

— a CDR-H2 amino acid sequence which comprises SEQ ID NO: 153 orhas 1,2, 3,4 0r5
amino acid alterations relative to SEQ ID NO: 153, and

— a CDR-H3 amino acid sequence which comprises SEQ ID NO: 156 orhas 1,2, 3,4 0r5
amino acid alterations relative to SEQ ID NO:156 (3B2g2m1) and

wherein the VL comprises:

— a CDR-L1 amino acid sequence which comprises SEQ ID NO: 159 orhas 1,2, 3,4 0or5
amino acid alterations relative to SEQ ID NO: 159,

— a CDR-L2 amino acid sequence which comprises SEQ ID NO: 172 orhas 1,2, 3,4 0or5
amino acid alterations relative to SEQ ID NO: 172, and

— a CDR-L3 amino acid sequence which comprises SEQ ID NO: 195 orhas 1,2, 3,4 0or 5
amino acid alterations relative to SEQ ID NO:195 (3B2g2m1).

An anti-MuSK antibody or antigen binding fragment thereof, for use according to any one of

the preceding claims, wherein the antibody or antigen binding fragment comprises a heavy

chain variable domain (VH) and a light chain variable domain (VL):

— wherein the VH comprises an amino acid sequence that is at least 80% identical or similar
to SEQ ID NO: 234 and the VL comprises an amino acid sequence that is at least 80%
identical or similar to SEQ ID NO: 235, and

— wherein the VH comprises:
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10.

11.

12.

o a CDR-H1 amino acid sequence which comprises SEQ ID NO: 147 orhas 1,2, 3,4 0or 5

amino acid alterations relative to SEQ ID NO: 147,

o a CDR-H2 amino acid sequence which comprises SEQ ID NO: 153 orhas 1,2, 3,4 0or 5

amino acid alterations relative to SEQ ID NO: 153, and

o a CDR-H3 amino acid sequence which comprises SEQ ID NO: 156 orhas 1,2, 3,4 0or 5

amino acid alterations relative to SEQ ID NO:156 (3B2g2m1) and

— wherein the VL comprises:

o a CDR-L1 amino acid sequence which comprises SEQ ID NO: 159 orhas 1, 2, 3,4 0or 5

amino acid alterations relative to SEQ ID NO: 159,

o a CDR-L2 amino acid sequence which comprises SEQ ID NO: 172 orhas 1, 2, 3,4 0or 5

amino acid alterations relative to SEQ ID NO: 172, and

o a CDR-L3 amino acid sequence which comprises SEQ ID NO: 195 orhas 1, 2, 3,4 0or 5

amino acid alterations relative to SEQ ID NO:195 (3B2g2m1).

An anti-MuSK antibody or antigen binding fragment thereof, for use according to any one of
the preceding claims, wherein the antibody or antigen binding fragment comprises:

— a heavy chain variable domain (VH) comprising SEQ ID NO: 234, and

— alight chain variable domain (VL) comprising SEQ ID NO: 235.

An anti-MuSK antibody or antigen binding fragment thereof for use in the treatment of a
neuromuscular disorder in a human subject wherein the antibody or antigen binding fragment
comprises a heavy chain variable domain (VH) and a light chain variable domain (VL) as
identified in table 3 and/or a CDR as identified in table 1 or 2.

An anti-MuSK antibody or antigen binding fragment thereof, preferably for use in the treatment
of a neuromuscular disorder in a human subject wherein the antibody or antigen binding
fragment comprises:

— afull length heavy chain comprising an amino acid sequence that is at least 80% identical
or similar to SEQ ID NO: 270 and a full length light chain comprising an amino acid
sequence that is at least 80% identical or similar to SEQ ID NO: 271, or

— afull length heavy chain comprising an amino acid sequence that is at least 80% identical
or similar to SEQ ID NO: 268 and a full length light chain comprising an amino acid
sequence that is at least 80% identical or similar toc SEQ ID NO: 269,

— wherein one or more of the following mutations (all numbered according to the EU
numbering system) have been introduced into the full length heavy chain: an N297A
substitution; an N297Q substitution; an L234A substitution; an L234D substitution; an
L234E substitution; an L234G substitution; an L234H substitution; an L234F substitution;
an L234K substitution; an L234Q substitution; an L234R substitution; an L234S
substitution; an L234T substitution; an L235A substitution; an L235D substitution; an
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13.

14.

15.

16.

17.

L235E substitution; an L235F substitution; an L235G substitution; an L235V substitution;
an L235H substitution; an L235| substitution; an L235K substitution; an L235R
substitution; an L235S substitution; L235T substitution; an L235Q substitution; an L237A
substitution; an S239D substitution; an E233P substitution; an L234V substitution; a C236
deletion; a G236E substitution; a G236R substitution; a G236K substitution; a G237A
substitution; a P238A substitution; an F243L substitution; a D265A substitution; an S267E
substitution; an H268A substitution; an R292P substitution; a Y300L substitution; a K322A
substitution; a K322Q substitution; an A327Q substitution; an L328F substitution; an
L328R substitution; a P329A substitution; a P329G substitution; an A330L substitution;
an A330S substitution; a P3318S substitution; an 1332E substitution; a P396L substitution;
or each of the combinations of mutations described earlier in the fourth embodiment of
this application, preferably the mutations is L234A or L235A, more preferably the
mutations are L234A and L235A.

An anti-MuSK antibody or antigen binding fragment thereof, preferably for use according to
claim 12, wherein the antibody or antigen binding fragment comprises:

— A full length heavy chain comprising SEQ ID NO: 270 and

— A full length light chain comprising SEQ ID NO: 271, and

— Wherein the full length heavy chain comprises L234A and L235A mutations numbered

according the EU numbering system.

An anti-MuSK antibody or antigen binding fragment thereof, preferably for use according to
claim 12, wherein the antibody or antigen binding fragment comprises:

a) A full length heavy chain comprising SEQ ID NO: 268 and

b) A full length light chain comprising SEQ ID NO: 269, and

¢) Wherein the full length heavy chain comprises L234A and L235A mutations numbered

according the EU numbering system.

A polynucleotide for use in the treatment of a neuromuscular disorder in a human subject, said
polynucleotide comprising a nucleotide sequence which encodes the antibody or antigen

binding fragment thereof of any of claims 1 to 14 or a VH or VL or CDR thereof.

An expression vector for use in the treatment of a neuromuscular disorder in a human subject,
comprising the polynucleotide of claim 15, preferably operably linked to a regulatory region
which allows expression of the antibody or antigen binding fragment thereof or VH or VL or

CDR thereof in a host cell or cell-free expression system.

A host cell or cell-free expression system for use in the treatment of a neuromuscular disorder

in a human subject containing the expression vector of claim 16.
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18.

19.

20.

21.

22.

23.

24.

A composition for use in the treatment of a neuromuscular disorder in a human subject
comprising an antibody or antigen binding fragment thereof as defined in any one of claims 1
to 14, a polynucleotide as defined in claim 15, an expression vector as defined in claim 16 or

a host cell or cell-free expression system as defined in claim 17.

A composition for use in the treatment of a neuromuscular disorder in a human subject
according to claim 18, which is a pharmaceutical composition comprising at least one

pharmaceutically acceptable carrier or excipient.

An anti-MuSK antibody or antigen binding fragment thereof, a polynucleotide, an expression
vector, a host cell, a cell-free expression system or a composition for use according to any of
the preceding claims, wherein the antibody or antigen binding fragment, the polynucleotide,
the expression vector, the host cell, the cell-free expression system or the composition is

administered in combination with an anticholinergic compound.

An anti-MuSK antibody or antigen binding fragment thereof, a polynucleotide, an expression
vector, a host cell, a cell-free expression system or a composition for use according to claim
20, wherein the anticholinergic compound is administered separately, sequentially, or

concurrently.

An anti-MuSK antibody or antigen binding fragment thereof, a polynucleotide, an expression
vector, a host cell, a cell-free expression system or a composition for use according to any
claim 20 or 21, wherein the anticholinergic compound is a muscarinic receptor antagonist,
preferably a muscarinic receptor antagonist selective for muscarinic receptor M1 and/or

muscarinic receptor M3 and/or muscarinic receptor M5.

An anti-MuSK antibody or antigen binding fragment thereof, a polynucleotide, an expression
vector, a host cell, a cell-free expression system or a composition for use according to any
one of claims 22, wherein the muscarinic receptor antagonist is selective for muscarinic
receptor M3, preferably wherein the anticholinergic compound is darifenacin, ipratropium

bromide, tiotropium bromide or trospium.

An anti-MuSK antibody or antigen binding fragment thereof, a polynucleotide, an expression
vector, a host cell, a cell-free expression system or a composition for use according to any of
the preceding claims, wherein the neuromuscular disorder is characterized by an impaired

neuromuscular transmission and/or an denervation at the NMJ (neuromuscular junction).
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25.

26.

27.

28.

29.

30.

31.

An anti-MuSK antibody or antigen binding fragment thereof, a polynucleotide, an expression
vector, a host cell, a cell-free expression system or a composition for use according to any of
the preceding claims, wherein the neuromuscular disorder is characterized by at least one of;
a. muscarinic overexcitability,

b. motor neuron death,

c. neuromuscular junction (NMJ) denervation and

d

impaired synaptic transmission.

An anti-MuSK antibody or antigen binding fragment thereof, a polynucleotide, an expression
vector, a host cell, a cell-free expression system or a composition for use according to any of
the preceding claims, wherein the neuromuscular disorder is selected from the group
consisting of: amyotrophic lateral sclerosis (ALS), spinal muscular atrophy (SMA), myasthenia
gravis (MG), congenital myasthenia, Lambert-Eaton myasthenic syndrome (LEMS), Lyme
disease, poliomyelitis, post-poliomyelitis, heavy metal intoxication, Kennedy syndrome, adult-
onset Tay-Sachs disease, hereditary spastic paraplegia, multifocal neuropathy, cervical
spondylosis, extramedullary tumor with compressive radiculopathy and myelopathy, inclusion
body myositis, progressive bulbar palsy, progressive muscular atrophy, motor neuron

syndrome and thyrotoxic myopathy.

An anti-MuSK antibody or antigen binding fragment for use according to any one of claims 1
to 14, or any of claims 15 to 26 when referring back to any of claims 1 to 14, wherein the
disorder is ALS.

An anti-MuSK antibody or antigen binding fragment thereof for use in the treatment of ALS in
a human subject wherein said antibody or antigen binding fragment is administered to an
asymptomatic human subject, preferably within 1, 2, 3, 4, 5, or 6 months prior to the onset of

the disease.

An anti-MuSK antibody or antigen binding fragment thereof, according to claim 28, wherein
the asymptomatic human subject is diagnosed as being predisposed to develop a

neurcmuscular disorder or disease.
An anti-MuSK antibody or antigen binding fragment thereof, for use according to claim 28 or
29, wherein the antibody or antigen binding fragment binds the MuSK Frizzled (Fz)-like

domain sequence of SEQ ID NO: 129.

An anti-MuSK antibody or antigen binding fragment thereof, for use according to claim 28 to

30, wherein the antibody or antigen binding fragment comprises:
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32.

33.

34.

35.

36.

37.

38.

c) a heavy chain variable domain (VH) comprising an amino acid sequence that is at least 80%

identical or similar to SEQ ID NO: 234 and

d) a light chain variable domain (VL) comprising an amino acid sequence that is at least 80%

identical or similar to SEQ ID NO: 235.

An anti-MuSK antibody or antigen binding fragment thereof, for use according to any one of
claim 28 to 31 wherein the antibody or antigen binding fragment comprises:

a) A full length heavy chain comprising SEQ ID NO: 268 and

b) A full length light chain comprising SEQ ID NO: 269, and

¢) Wherein the full length heavy chain comprises L234A and L235A mutations numbered

according the EU numbering system.

An anti-MuSK antibody or antigen binding fragment thereof, a polynucleotide, an expression
vector, a host cell, a cell-free expression system or a composition, for use according to any
one of claims 20 to 27, wherein the anticholinergic compound is administered at disease onset

orwithin 1, 2, 3, 4, 5, 6, or 7 weeks following disease onset.

A combination comprising an anti-MuSK antibody or antigen binding fragment thereof and an

anticholinergic compound preferably for use in the treatment of ALS in a human subject.

A combination according to claim 34, wherein said antibody or antigen binding fragment is
administered to an asymptomatic human subject, preferably within 1, 2, 3, 4, 5, or 6 months
prior to the onset of the disease and/or wherein the anticholinergic compound is administered

at disease onset or within 1, 2, 3, 4, 5, 6, or 7 weeks following disease onset.

A combination according to claim 35 wherein the asymptomatic human subject treated with
the antibody had been first diagnosed as being predisposed to develop a neuromuscular

disorder or disease.

A combination according to claim 34 to 36, wherein the anti-MuSK antibody or antigen binding
fragment thereof binds the MuSK Frizzled (Fz)-like domain sequence of SEQ ID NO: 129.

A combination according to any one of claims 34 to 37, wherein the anti-MuSK antibody or
antigen binding fragment thereof comprises:

a heavy chain variable domain (VH) comprising an amino acid sequence that is at least 80%
identical or similar to SEQ ID NO: 234 and

a light chain variable domain (VL) comprising an amino acid sequence that is at least 80%
identical or similar to SEQ ID NO: 235.
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39.

40.

41.

42.

43.

A combination according to any one of claim 34 to 38, wherein the antibody or antigen binding
fragment comprises:

a) A full length heavy chain comprising SEQ ID NO: 268 and

b) A full length light chain comprising SEQ ID NO: 269, and

¢) Wherein the full length heavy chain comprises L234A and L235A mutations numbered

according the EU numbering system.

An anti-MuSK antibody or antigen binding fragment thereof, a combination, a polynucleotide,
an expression vector, a host cell, a cell-free expression system or a composition, for use
according to any one of claims 1 to 39, wherein the anti-MuSK antibody or antigen binding
fragment thereof, the combination, the polynucleotide, the expression vector, the host cell, the
cell-free expression system or the composition is administered at disease onset, to an
asymptomatic human subject, preferably within 1, 2, 3, 4, 5, or 6 months prior to the onset of

the disease.

An anti-MuSK antibody or antigen binding fragment thereof, a combination, a polynucleotide,
an expression vector, a host cell, a cell-free expression system or a composition for use
according to claim 40 wherein disease onset includes at least one of the symptoms selected
from the group consisting of. muscle twitches, muscle cramps, spasticity, muscle weakness,
slurred and/or nasal speech, difficulty chewing or swallowing, dysphagia, dysarthria and

dyspnea.

An anti-MuSK antibody or antigen binding fragment thereof, a combination, a polynucleotide,
an expression vector, a host cell, a cell-free expression system or a composition for use
according to any one of the preceding claims, wherein the neuromuscular disorder is analyzed
via electrophysiological assessment or pharmacodynamic assessment. in neurofilaments
(e.g. neurofilament light chain (NFL)) in blood serum, plasma and/or cerebrospinal fluid (CSF);

or NMJ biopsies.

An anti-MuSK antibody or antigen binding fragment thereof, a combination, a polynucleotide,
an expression vector, a host cell, a cell-free expression system or a composition for use
according to any one of the preceding claims, wherein the administration of said anti-MuSK
antibody or antigen binding fragment thereof, said combination, a polynucleotide, an
expression vector, a host cell, a cell-free expression system or composition to said human
subject results in one or more of the following therapeutic effects:
— an increase of the number or percentage of fully innervated NMJ in the subject,
maintenance of the number or percentage of fully innervated NMJ in the subject, the

decrease of the number or percentage of fully denervated NMJ in the subject, an
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44,

45.

improvement of the reliability of synaptic transmission, a prevention, stabilization or
reduction of motor neuron death in the subject; and/or

— an improvement of the motor performance and/or grip strength of the subject; and/or

— animprovement of the contractile properties of a muscle at the NMJ of the subject; and/or

— an improvement of the resistance to fatigue of a muscle at the NMJ of the subject; and/or

— an induction of an increase of the muscle weight at the NMJ of the subject; and/or

— an improvement of the quality of life or the delay in the apparition of the deterioration of
the quality of life of the subject; and/or

— areduction of the muscarinic activity (or a reduction of the muscarinic hyperexcitability) of

perisynaptic Schwann cells (PSC) in the subject, or of the NMJ repair in the subject.

An anti-MuSK antibody or antigen binding fragment thereof, a combination, a polynucleotide,
an expression vector, a host cell, a cell-free expression system or a composition for use
according to any one of the preceding claims, wherein said treatment results in a stabilization

of said disorder.

An anti-MuSK antibody or antigen binding fragment thereof, a combination, a polynucleotide,
an expression vector, a host cell, a cell-free expression system or a composition for use
according to any one of the preceding claims, wherein treatment of the neuromuscular
disorder results in an improvement, relative to a human subject not being treated with the anti-
MuSK antibody or antigen binding fragment thereof, a polynucleotide, an expression vector,
a host cell, a cell-free expression system or the composition via electrophysiological
assessment or pharmacodynamic assessment; in neurofilaments (e.g. neurofilament light
chain (NFL)) in blood serum, plasma and/or cerebrospinal fluid (CSF); or in NMJ biopsies of

the treated human subject.
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extent that no meaningful international search can be carried out, specifically:

3. Claims Nos.: 4-10, 15-27, 3133, 37-45

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

.

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

This International Searching Authority found multiple inventions in this international application, as follows:
This applicatioh contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search fees must be paid.

--continued on extra sheet--

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

—

2. I_—_l As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:
1-3, 11, 28-30, 34-36

w

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
|:| The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2022)
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PCT/US 23/61476

--continued from: Box No. Il Observations where unity of invention is lacking--

Group I+, claims 1-3, 11-14, directed to an anti-MuSK antibody or antigen binding fragment thereof with a specified one or more
sequences. The anti-MuSK antibody or fragment thereof will be searched to the extent that the anti-MuSK antibody encompasses
variable heavy chain (VH) sequence SEQ ID NO: 97, variable light chain (VL) sequence SEQ ID NO: 98 (first VH and VL sequences in
Table 3), and constant Fc region SEQ ID NO: 266. The first named invention was determined based on these being the first listed
variable sequences (claim 11, Table 3), and first listed constant Fc region sequence (claim 3). This first named invention has been
selected based on the guidance set forth in section 10.54 of the PCT International Search and Preliminary Examination Guidelines. Itis
believed that claims 1-3, 11 encompass this first named invention, and thus these claims will be searched without fee to the extent that
the anti-MuSK antibody comprises VH SEQ ID NO: 97, VL SEQ ID NO: 98, and constant Fc region SEQ ID NO: 266. Additional anti-
MuSK antibody sequence(s) will be searched upon the payment of additional fees. Applicants must specify the claims that encompass
any additionally elected anti-MuSK antibody sequence(s). Applicants must further indicate, if applicable, the claims which encompass
the first named invention, if different than what was indicated above for this group. Failure to clearly identify how any paid additional
invention fees are to be applied to the "+" group(s) will result in only the first claimed invention to be searched. An exemplary election
would be where the anti-MuSK antibody comprises VH SEQ ID NO: 99, VL SEQ ID NO: 100, and constant Fc region SEQ ID NO: 266,
(claims 1-3, 11).

[Note, none of the applicant supplied SEQ ID NOs for full length heavy or light chain sequences comprise any of SEQ ID NOs: 97, 98,
99 or 100. Thus, claims to specific full length heavy chain sequences and/or full-length light chain sequences are excluded from the first
embodiment and exemplary election of Group [+]

Group |l, claims 28-30, 34-36, directed to an anti-MuSK antibody or antigen binding fragment thereof administered to an asymptomatic
human subject, preferably within 1, 2, 3, 4, 5, or 6 months prior to the onset of the disease, or a combination comprising an anti-MuSK
antibody or antigen binding fragment thereof and an anti-cholinergic compound.

The inventions listed as Groups |+ and |l do not relate to a single special technical feature under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons:

Special Technical Features

Group I+ requires the special technical feature of wherein the antibody or antigen binding fragment comprises a heavy chain variable
domain (VH) and a light chain variable domain (VL) as identified in table 3 and/or a CDR as identified in table 1 or 2, which is not
required by Group Il.

Group Il requires the special technical feature of administration to an asymptomatic human subject, preferably within 1, 2, 3, 4, 5, or 6
months prior to the onset of the disease, or a combination comprising an anti-MuSK antibody or antigen binding fragment thereof and an
anti-cholinergic compound, which is not required by Group I+.

The inventions of Group I+ each include the special technical feature of a unique anti-MuSK antibody amino acid sequence(s), and is
considered a distinct technical feature.

Common Technical Features

Groups 1+ and 11 share the common technical feature of an anti-MuSK antibody or antigen binding fragment thereof for use in the
treatment of ALS in a human subject.

No technical features are shared between the peptide amino acid sequences of Group I+ and accordingly these groups lack unity a
priori.

Additionally, even if the inventions listed as Group |+ were considered to further share the technical feature of including: an anti-MuSK
antibody or antigen binding fragment thereof for use in the treatment of a neuromuscular disorder in a human subject wherein the
antibody or antigen binding fragment comprises specific heavy chain variable domain (VH) and light chain variable domain (VL)
sequences and/or CDR sequences, these shared technical features are previously disclosed by WO 2021/212053 A1 to New York
University (hereinafter "NYU").

NYU teaches an anti-MuSK antibody or antigen binding fragment thereof for use in the treatment of a neuromuscular disorder in a
human subject (abstract "The present invention further discloses methods of treating neuromuscular conditions using the
aforementioned MuSK antibodies"; para [00167] In therapeutic applications (i.e., in applications involving a patient who has been
diagnosed with a neuromuscular disorder such as amyotrophic lateral sclerosis (ALS), myasthenia gravis, or congenital myasthenia ) the
MuSK antibody based molecules of the present invention are administered to such patient in an amount sufficient to cure, treat, or at
least partially arrest the symptoms of the disease"; [0155] "for animal or human administration"), wherein the antibody or antigen binding
fragment comprises specific heavy chain variable domain (VH) and light chain variable domain (VL) sequences and/or CDR sequences
(para [0107] "the antibody-based molecule that binds to human muscle-specific tyrosine-protein kinase (MuSK) comprises a heavy chain
variable region, where the heavy chain variable region comprises: (i) a complementarity-determining region 1..").

As the technical features were known in the art at the time of the invention, they cannot be considered special technical features that
would otherwise unify the groups.

Therefore, Groups I+ and Il inventions lack unity under PCT Rule 13 because they do not share the same or corresponding special
technical feature.

*Continuation of item 4 above: claims 4-10, 15-27, 31-33, 37-45 are held unsearchable because they are dependent claims and are not
drafted in accordance with the second and third sentences of Rule 6.4(a).

Form PCT/ISA/210 (extra sheet) (July 2022)
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L HiMuSKy TR P 45 B, BT e A G AR ph LRI E

2 ARPEACH SR AR B A PiMuSKy ek sk B &5 & B, Hdp Frk bk sl 45
GBS SEQ 1D NO: 1290 MuSKE: it (Fz) FEE5 a4 .

3 ARPEAUR R B 2 AT iR BN I HiMuSK TR sk L pu 455 BB, b i Hoik sk Kt
JREEE BB S AN TgGIEEFe X, iR By 4= A TgGIEEFc[X H5SEQ 1D NO: 2665KSEQ
ID NO:267(U 7 % /080 % 4 [Fl—1E

4 AR P IAACR) R A — Ik N A SiMuSKP Tk sk H b 656 B, HoiEEh
MuSKHTATH H./ k25 380N P e s PRk v 5

5 A AR S AT AR R AT — T T B i iMuSK ek sl - I 25 5 R B, Hop
SN DhRE R B Sl R L N AR GORIEEUSR 5 ARG 4i5) — e 215
NFETHURT > FHOTEEIXSEQ ID NO:2665KSEQ ID NO:267HIZRTF : N29TAF s N297Q
i L234A 0 ; L234D5 4 s L2 34E 5 4 ; L234GH 0 ; L2345 e ; L234F -4t ; L2 34K 4
L234Q% 4 ; L234R ¥ ; L2345 4 ; L234TE ¥ ; L235A 4 ; L235D 4 ; L235E 54k ; L235F &%
o L2356 0 ; L2356V d ; L235H 4 ; L2351 54t ; L2 35K 5 4 ; L235R 5 ; L235S 5 41 5
L2358 ; L235Q%5 i ; L237 AR ; S239D 5 4 ; E23 3P4 ; L234 VAR ; C23605k ¢ ; G236E R
3 G236RIFEHE ; G236K i d ; G23TA I ; P238ARE i ; F243L Fi#i ; D265A 5 H ; S26 TEF i 5
H268AFRHE ; R292P 54 ; Y300L 4 ; K322A %5 ¥ s K322Q 5 4 ; A327Q H ; L328F #2544 ; L328R %
I3 P329AFE I ; P329G 5 ; A3SOL M ; A330S 6 ; P33 1SE -k ; T332E 548 ; P396L Ik H 5 5k
FEA I ) S8 VY S0 7 S TR [ A2 I A0 S 10— 35, e iR 5848 2 L234A 8K
L235A, ALt AT iR 5847 S L234A L2354

6 . Pt AR S FT AR R AT — T AT B i iMuSK ek sl I 25 5 R B, Hop
Frd iRl R g & P Be & B AR B A TgGE EFe[X SEQ ID NO:2665KSEQ ID NO:267,
Ff HILARARIREUSR 5 RGeS L234AFIL235A584 5| AFIrikFcelX

7 ARPETT AAH ER A — I B H B BiMuSKyu iR sk Hp R 256 R B, i Frd bt
(UNE &7 R Y S e

a) FHE AR 45 Ryl (VH) |, HA 2y 5SEQ ID NO: 234 H A5 % /080 % [ri]— 1k sk AL 1 4
FPR A, AN

b) #2455 AT AR 45 A3 (VL) , HAu & 5 SEQ ID NO: 235545 52 /D80 % [ — 1 sk AR LA R
IR

8 . AR T A ER A — I B FH O BiMuSKhu iR sk o 256 B B, Hoiird bt
R 5 BB Sy Bk nT AR gl dak (VH) A2 nf Az 854438 (VL)

HAHTARVES A

~fUASEQ ID NO: 1475k FAHKT T-SEQ 1D NO: 147 HA51.2. 3 455/ 5 S R4 28 [ CDR -
HIZ R T4,

~fUASEQ ID NO: 1535 Z AR T-SEQ 1D NO: 153 H451.2. 3 455/ 5 S R4 28 [ CDR -
H2% LR 741, M

~fU4SEQ ID NO: 156K Z AR T-SEQ 1D NO: 156 H.451.2. 3 45k 5/N 5 SRS 28 [ CDR -
H35 AR 741 (3B2g2m1) J-H.

HAHTARVLEA
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~fUASEQ ID NO: 1598k A T-SEQ 1D NO: 159H.451.2. 3,45k 5 4 Il M AL (1 CDR -
LIS R4,

~fUASEQ ID NO: 1728 AT T-SEQ 1D NO: 172 H451.2. 3,45k 54 5 Sl M AL [ CDR -
L2 R T4, Al

~fUASEQ ID NO: 1955k A T-SEQ 1D NO:195H.451.2. 3,45k 5 45 Sl M AL (1 CDR -
L3Z AR 741 (3B2g2ml) o

9 AR E BT AR B SR PP AR — TR R BiMuSKE TR el =L g5 B, Horp ird b
PRE DU S & B di gl v] AR 454 (VH) gl nl Az 453 (VL)

-H AR VHE S 5 SEQ 1D NO: 234 545 /D80 % [F]—VE s AR B 1 2 25 1R - 41, I .
FITARVLA 25 5 SEQ 1D NO: 235 5 A7 57080 % [F]— VRS 2 5518 7 41, DA S

-H AP FTAVHS A

ofIASEQ 1D NO: 1475k Z AN T-SEQ ID NO: 14754512345k 5/ N2 5L R AR [ CDR -
HIZ R T4,

ofIASEQ 1D NO: 1535k Z A% T-SEQ ID NO:153H451.2.3.45k5/ N2 5L R AR [ CDR -
H2 B R 741, A1l

ofI4SEQ 1D NO: 15655 Z AN T-SEQ ID NO: 156545123 45k5/ N2 5L R AR [ CDR -
H3% LR 4] (3B2g2m1) FF H.

-HHPFTAVLES A

ofdASEQ 1D NO: 1595k Z AN T-SEQ ID NO: 15954512345k 5/ N2 5L R AR X CDR -
LIS IR T A1,

ofdASEQ 1D NO: 1728k Z AN T-SEQ ID NO: 1725451234585/ N2 SE R IR [ CDR -
L2 R T4, Al

ofdASEQ 1D NO: 19585 Z AN T-SEQ ID NO: 195545123 45k5/ N2 5L R AR [ CDR -
L3Z AR 741 (3B2g2ml) o

10 AR P gy e AR B SR rh A — T AT iR N M SKE TR s it 454 A B, Ko ik
Pk b gt & B

-k AT AR g IE (VH) , HAU A SEQ D NO: 234, Al

Ry R AR gtk (VL) , HAU 5 SEQ 1D NO:235.

11 HiMuSKpr ik sk LB g5 & R B O T A GG 7 WL E , Hob i it
PRER BT 2555 B BB S an e 3rh B i e 1) T e P AR 25 A3l (VH) A rT AR 25 k438 (VL) DA
Mo/ anER 1 s 2 W T E rICDR .

12 PiMuSKy Tk Ho R 455 B, TR gt 45 A S i T sh L e, Horp
Rtk i s & B A

-5 5SEQ 1D NO: 270545 2780 % [F]— 14 sl AR ME I S 3618 Fr A1 1 4 K AT 4
2 5SEQ 1D NO: 271 H.A45 227080 % [rl— M sl AT UM FR) S LR Fr A1 i 4K e, e 27

-f 5 5SEQ ID NO: 268 H45 2 /080 % ] —VE B AU I 2 TR 7 1 1y 4 K EE R AN
Pr5SEQ ID NO: 26954 %7080 % [l — 1 AU I 2 IR I A1 ) 4 K2k

- HA DL RAE BIRIEEUGR S ARG 45) I — D EUE 2B g s ATk 2 K .
N297 A s N29TQ 1 ; L234A RS L234D 4 ; L234E 4 ; L234G 54 ; L2 34H Rk ; L234F 5%
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i, L234KE M, L234QF ¥k ; L234RR ¥ ; L234S B # ; L234T ¥ ; L235 A H ; L235D 5 ¥
L235E 540 ; L235F 154 ; L235G % ; L2356V ; L235H i ; L235 T ; L235K 54 ; L235RE%
i3 L2355 L2356 TR 4 ; L235Q A i ; L23TAR 5 S239D 5 4 ; E23 3P4 4 ; L234V % ; C236
B2 s G236E £ ; G236REx 1 ; G236K i ; G23TAE Hh ; P238A T ; F243L ¥ ; D265A ¥t 5
S26TEE s H268A 54 ; R292P 5 H1 ; Y300L =45 ; K322A 5 s K322Q0 8 # ; A327Q & H# ; L328F &%
s L328RIF M ; P329A S ; P329G s i ; AS3OL 54 ; A330S 4 ; P33 1S H ; T332E 5 #t
P396LA% M 5 ol 2 AE A I 11 S8 VU St 75 2 R TR A2 O Al A TR A — 1, DRt frak
ZRALIEL234AER1.235A , AR ATk 2847 2 L234AFIL235A

13. PiMuSKEUIREk P 455 B, FLAR et FH AR AR B2 sk L 2Bk i T, Fe ik
YRS UR GG R B S

-4 K ERE, HAASEQ 1D NO: 270, Al

- KR E, LA A SEQ 1D NO:271,FfH.

-Horp it e K R SAREEUS 5 A A0 S THL234AML235A%84E

14. HiMuSKUiR Bk P 455 B, FLAR et FH AR AR B2 sk L 2Bk i T, FE i prak
YRS UR GG R B S

a) e K HrgE, A5 SEQ 1D NO: 268, H

b) 4K AE, AU SEQ D NO:269, 7 H.

o) H it e K B SREEUSR S5 A A g0 S 1L234AML235A%84E

15. 2R, L TAE ARG AR 7 A LT , BTk 242 H R B0 2 n BRI K
15 14— ATAR PR DU 455 Bk L VHER VL sk CORIAZ AR F37 41

16 kR, A A S Aa T s L RIE , F A S AR ER 16 PRk () 2 4%
R, i 5 e vk ek R 456 R Bk 25 L VHBK VL Bk CORAE 4 - 40l sl e an i ik &
G SRIB I X AR E R

17 45 B AR e Ican Rk R 40, T ARG ARG 7 M L E , 2 A AR 2
KI6HTIR IR A

18. &Y, H T A G Ias T L IE , H A8 aA R Kk 1 14FR T — T
FITRRAE TR s DU S & A B AR K 15 H T BRE IR 2 AZ R - QAR R Fh 16
PR E 1) R B AR ol BRI R 1 7R BB E (14 2 4k e ani Rk R 4.

19 ARPEAHN ER ISR 40 &4 , O TAE A G TP NLRE , O & =
D] 25 ARSI 2520 570 -

20 AR IEHT AR ZR AR — BT R N SiMuSK TR B = BT 455 BB 2 H TR -
FLRER E BN LA SRR R G E A A, b ik ok sk it 45 G B, 2%
R R AR A R4 oA Rk R A sk S S IR aRaR I S ST -

21 AREACR ER 20 firak 2 A HiMuSK Uik b i 855 BE A% HR « ek 24
i F A AN Rk ARGk E G, F P BRI AR S FR g I ok AT T

22 ARIEAR ER 205k 21 AT — T ATk i I PiMuSKE TR s I 45 6 B B 2 A%
R SRR AR g AN LA Rk A gk A Al AW, H B U AR GE (L S0 /2 2 25
SLARFE U, Pt e i S R Sz AARM LR/ Bl s RS2 AARM3 R/ mli s i 57 /M5 HL AT e P
(RS AR A B o
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23 FRAERCR) R 22 FPAT— 51T 18 7 FH A FiMuSK I iR sl HLp i 4 5 B 2 R W 36
A E AN oA Sk R Gesk B A A, H R iR B R (A P R R A
M3 eI, et rh BT iR BT IR AR (L S e kAR HT S PIFE AL IR T I e ekl )
Eik R

24 AR5 pr AR R AT — T AT R B O HiMuSK PR s i 455 1 B A% H TR -
FORER E T TRk R Gk E A A Y, o PR o L PO AE O AEAE T
JILPI AL 1B 37 F51F01/ BNM T (R B2k Ab I 42

25 . AR5 B AR R AT — T AT B BiMuSK P R s i 255 1 B 2% HTR -
FORER E AN T SRk R Gk A A, Ho B e 2 LR E AR AEAE TUA R
Fh—

b.isZ L ITIET ™,

c PR (W) R DL M

d. L b4 .

26 . AR5 pr AR HR AT — T AT B O BiMuSK PR s i 456 1 B 2% H TR -
FORBAR T EANIE oAk R G B A AW, b FriR s LR ERE H DA R LS
M ZZHE1E (ALS) I BEMENLZESs (SMA) TEAENLIC /T MG) e MRS 71~ 22 A1 - L Jc
JIEEEAE (LEMS) EMH 86 K0T 28 VB BE KRR 5 BB B h & 1 el g A1 T &
VERIZE - 5 a3 AL MR ZE PR RE 25 PR A 22908  S5UHEEDS B 9 N e P 2 T o 22 A
RIS HER  CO AL %6 A T A B R A T VR340 12 Zh M e S A R IR = 1
AL -

27 HRAACR) ZoR 1A 1A Tk 24 1] 5 AR 2K 1 28 14 R AT — T i ASURI 255K 15 52 26
HT—T5 iR B TS MuSK TR ER TR 4575 Fr B, FE A Fir i s e MALS .

28 . PiMuSKHTIR sk H It &b & B H TS g ALS, Hh ik ik sl ol
g55 R B T ICEIR A G, e MAE 00 R E 2 171234 58k6™ H N e TGk
NE S

29 AR PEACH] Bk 28l ik o FriMuSKH TR sk H ol 25 5 Fr B, Hh Bk JOE R AT S
LW 2T R AR PRI B -

30 . AR HEACR) Bk 285k 29 Fr iR B FH A0 HiMuSKH Uik sk LR 54 BB, Feh ik fifk ek
PURSES FBEA55SEQ 1D NO: 129/ MuSKEE: il (Fz) A5 AL 38471 o

31 FRRAUR R 28 2 30 i ik B T I HiMuSKh TR sk HL b 45 & P B, Fdh r kb ke k
PURgE S RS

o) Bk AT AR £E Ry (VH) , HoE 2 5SEQ 1D NO: 2345745 5 /080 % [r]—ME sk AU I 4
SRy A,

d) B A S5 R (VL) |, A4 5SEQ 1D NO: 2355 5 /080 % [l —PE sk AU I 5
SR o

32 ARPEABUFI Bk 28 2 31 T — T AT ik B RO HiMuSK PR sl ol 5 6 1 B, Hoh
PR PUR S S R B S

a) &K ARE, HAUSSEQ 1D NO: 268, #1
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b) 4 K525k, A SEQ 1D NO:269,7f H.

o) H AP 2 K i G A S AR PREUS 5 RGeS IL234ARIL235ARAE

33 ARPEACR Bk 20 2 27 Hi A — T AT iR N I piMuSK TR sk P it 456 B 2450
PR~ ok A 4T TSk A el A G, Horb R eI e (b SV E s &
PRI T FH A AR AV E 2 122345657 Nt I o

34. 4G, RS HMuSKTA s Pt 45 & B BOMBUIm R &4 , AR T8 A
G ARITALS .

35 FRPEAUR R 34Tk AL, Hoh rd ppk ek b 256 R B T CRiE R AN AR,
B MBI A AEZ 1712334586 HNHEH T ICAER ARG, DA K/ sl Horp ik 4t
NEBRBE A S AR A VRN T T s e A PE 2 J5 124314565k 7 F e 1] o

36 ARPEAUCR ZR 35Tt 415, Hoih TR ST iia 7 IR AT S 2L S s
NG T K AMEN L RE S -

37 ARPEAUR B R 34 Z 36 T 41, o BT iMuSKy TR e P I 45 65 B 45 5 SEQ
ID NO: 129/ MuSK&: ] (Fz) FELERIR 51 .

38 . ARHEA R R 34 2 37T —T AT IR R4 A, Hrh AT iR HiMuSKH iR sl Hodri i 45 4
By

F e AT S5 R (VH) |, FE2 55SEQ 1D NO: 234 H A % /080 % [ — M sl AR A ME [ 2 ik
R4, A1

REERT AR G5 AI (VL) , HA A 5SEQ 1D NO: 235545 % /D80 % [ — M sl AR UL (1) 2 3
FRIFH1 o

39 FRPEAUFI B R 34 Z 38 T— TR PR (2 &, e Ak ek el b 45 & Bt 5

a) e K HrgE, A5 SEQ 1D NO: 268, H

b) 4K AE, HAUASEQ D NO:269, 7 H.

o) H PP 2 K i G A S AR PREUSR 5 RGeS IL234ARIL235ARAE

40 AREBUR B3R 1 2 39 A — T Ak i I iMuSKP TR LB &5 B L& 2
PR FRk B 18 E A oAk R G el B A AW, o e s & VER B Rkt
MuSKHTIARE LB E5 & BB AL AL TR  F0k 38 A i 41 e Rk A ek E 4l
G T TCER AN G e AR A2 BT 122345506 H N AT iR HiMuSK 4
s HPUR S P BG S 2R Rk AR 18 4TI Caniefak A geal B A 59 H
TIAEIRART S

A1 ARBEBCR Z R A0 AT B I piMuSK LR sk bt 456 7 B AL S 2R Wk
U EANE AN Rk R Gk E A G, e ke RE D — ik F UL IE
PR LN ER LR 2R 222 LIS T« RN AR/ k55 LR IR X i 7 MR R R 75 MEA A
K AL SRR RTIT IR A X

A2 AR AT AR Z R AT AT iR N P iMuSK iR sk Kb i 455 R BG L5 2%
TR Pk R 15 AN oA Fk R ek H AL G, P (e DL T ol B A PRl
B 2BV S5 BT A A L PRRRARE « £F I ~ I A/ 5l I 7 (CSF) R e 22 (Bildnsd s
225255 (NFL) ) 5 BB NMTEAS .

A3 AR AT AR Z R AT AT iR N B iMuSK iR sk Hp i 455 R B L5 2%

6
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HIR AR R 15 FANNE TCAMIERIR AR R EE A G, Hrpa ek A5t Ik
MuSK iRk HAT A & B AR 41 5 A2 HIR Aok sk, 75 i oo ik R Gk
HHFWTEOL NI ERR—Rhek 5 2 e

RS R e A S AR ST HONMI A8 F B 1 20 EE OB i, T G rh e e s e =
FUNMI O Bk 15 93 U O ZERT , FITadond R 58 4 AR RONM O 2800 H B 1 0 EEROFRAIR, 2% i
b I AT REVEBGE , IS R i sl 2 et o FR ReE bR A&/ B

PN SR I BRI/ it TG s LA M /3

TR B ONMT AL UL A O A R P R B 5 A M/ el

TR B FONMT AL UL AR O AOPSEE: 5 LA b/ e

U5 AT R AN AL AL A F R 5 LA K/ el

TN B AT T AR B AR U A B HER 5 DA K/ Bl

TR G S Ak L e 0 2R (PSC) F) e it ME R A1 (el bt 4 Ao e
1) BT RN EE .

A4 AR AR EOR AT — IR B iMuSKUA B DU S & B AL 2
FR ARk 5 T4 EMIAaE R sE HE W, Hrh ik insr S St maER i
JE o

A5 AR AT AR EOR AT — IR B iMuSKUA B DU ES & B AL 2
R AR Bk 15 AR el ok R Gesk A a W, HodA 150 R R 47 iMuSK T
PREHL DU E5 5 B 2R Rk 3R 15 40 oAt Rk R s & A5 Wia 7 il
NKG, Frh 22 LR AE TR 7 B0 AR Sl F AR A B 25 580 DA R R
s AEILI AN/ SOl E i (CSF) H g sh et 22 (Bldnshe 22 5% (NFL) ) FRIOEGE s 5Bl 1t
NMJ 7S F RIS
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T aTr #2 A RS IE R HMUSK LA

[0001]  AHOCHIE

[0002]  JKHIEEESR 2022455 F 13 H &2 S IR % F i /7 41No . 63/364, 685412022
1 H28 HEEAZHVEPHIENo . 22154118 . 8IS, HAa A T N A AR bl i 5| I AAS
o

[0003] Al Hy5] H

[0004]  KHITEE S PAST. 264% 20 LAFL 175 s UHE 32 - HLAE bl ik 5| BRI NI 7 41 3%
(FrRST. 26 @I A O - F-20234F1 H27H , v %40 “196198_SL. XML” I H /N K364, 704
) .

ARG

[0005] A& HHPS MoApiMuSKyT AR s Hpu i 255 B, B TAE A% a7 s LA A
e, IWIALS (amyotrophic lateral sclerosis) (YIZE4RMZERAY) o« 7E— 3067 4, K
ZhREk RS S BB S i RBRaR i S &

BEEEA

[0006]  ALSIE A A VENARANNE B PRI/ 2B AT AE , LS B EFN Nz s
270 (motor neuron,MN) FUBHATIEIE:, SR 2 =5 N BB HEH L T2 FREE L P B2 5k
(Neuromuscular junction,NMJ) ZAHEEEALSIIbRE (1], I HAFAE T ALSHOZRICE A 2
[2-6]H71, FEZEAEMNSE T 2 T [1,3]

[0007]  H FTHEAEIVALSIASY (FIEm: (Riluzole) ) M B A5y 2K 29— A AANAH 20 % 1
ALSFEE 32 2 o AT LA DO BERUPE AR AT B o b S, ALSHE K & ot A% S BT , 1l
RER L B A RNBAERELR S BN A « th B FE BRI, BT v HkE
7 B E E IR T AT R A BT A ALS [

[0008]  [A|jtt, (/59K F5 2 T ALSFIE A ZRAPAALS A (CALSEEBER) HISTHIIGTT -

B3 &35 BB

[0009] P14 5 A0 PRAESODIGTR/ N P 12 B DI HE - ARGX - 11940 HRAEP400 (i A/ ERTT
BTCHEIR) FF46 , H BRI AL FIAE Z9P425 (s & AF) FHIR , HHE 2 /05E (Z9P520) .A)
FHEEHTERE Ik 2 F5 T vtz Zh D AE R ATl B iS22 9 1R . B) 29400 H % %2520
H I ZRARGK - 119401k (K AR I PE]) ZRARGX - 119+ kA E ARSI 41 A RS AL PR /N, (e
=B A XRIAEIBHACER /NG, O A ) 5 @RI ER R /N OR T80 #51E
R 1 R TR] (BB o C) FH 3= Mo I/ IN BT P R i B PO B4 1 32 g1t D) Ab 3 72
ST 0 R AR , 4% 41 ZIP400 %5 P520 o E) AR 3 A 301 TR 4 7 0 6 E 07 AR , 4% 4N
ZIP400ZEP520 . %p<0 . 05, skp<0 . 001 , seeskp< 0. 0001 o 2K ZZANOVAFI L T tAS I

[0010]  [EI2RbFRHMGEEDLALIA O 4 R o A) FHT-5 LES L P IACEs O A R I 3Rk AT A
WL E Eas i B (set up) B SR GEAR SLB R T e 2 I RIS | A L
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g, T SUcihe J1Eb 22 . BZEC) H12K [ Z9ARGX - 1 19FT 4R (a5 Pl) FIZRARGX - 119+1K5F
BB A A EER A EE /N, GRS = FATE) 5B RIACEERI/ING, (R 61E T TE) AEANA]
Wi (5Hz 2 300Hz) [R5 (B) s LRI L (C) = 2B EDLIL A IS E Hh i3 /7 (twitch
force) oD) 7nHH A 43 b Z I EDL AL AW 4 B 1 bE 2V~ 220{E £ SEMIAEARIE , Somppes
RIS LIRS CRIEOR h 5Hz 22 100Hz) 7= A= I 1R Eb 91l E) 7 HHK [ Z8ARGX - 1194¢
R A A AN 282 B R AE 3/ INFR A EDL L A E et P~ 2201 £ SEMI BT 18] o %p<0. 05, *sp
<0.01,#kkp<0. 001, #*kp<0. 0001 . F1 5 BA K ZZANOVARIZ F tA0 06 o

(00111 B34 AACHEMGE L H A LSRRI - AZEB) HIZRARGX - 119401k Ok (a2l fE]) sz
ARGX-119+IKIEPBFT AL A AR A ER /N CRE = IE) 5L IR EE /N K
1EJTTE) AEAS A B (BHz %5 300Hz) [P AP &2 5 (A) sl LRI B) A=kl H 1 (Soleus,
SOL) WL fE AildE /7 - ©) 7 R A 1 45 PE A R SOL L AW Ar BE 7 B R - HAE = SEMIFAEAR
&, F o 8 5 L P 38 CRSoRi 2R 0l 5Hz 25 100Hz) 7= A= iU 11k Ee 491 D) 7 HH K [
Z2ARGX - 119FTAK 241 A AR N2 2 71 AL PN U R EDL L P B ) S 349 = SEMIY B
#p<0.05,%%p<0. 01, %%xp<0. 001, *k*xp<0.0001 ., Hr i HLR ZANOVAFI L FE LA T .

[0012] A4l A AR LREF T WL S5 FriE o A) R EHEDLI 55 75 22101, 1275 S FHAE120Hz
514 300ms (FEFM1ES) 10 M 187K 4k (train) ZH k. LOMR]H A5 9] { FH B b e 22 4]
WL, FH HAF ORISR LA S N 2 s R 3 8255 5 2 T 30 B Ik 2 11 . B
C) AFEDLALA I #h 25035 (B) FIsh e+ HILIA (C) L 355 7 ZE A A2 U TR] Frole (L e 4 1550
IS T3 S 2 Wi A RIIR R L I bl R SN EEARGX - L19+IAEARF 204
CEE=FIE) MIZARGX - 119504 PR Ok ta [l [E]) AHEL , 2l AL FE (e 1E T5 ) 12
S T e X B 1 1E s B LR R I B 2 2 R R R S IR 5 T
DZE) XT-SOLAL AR AP &2 35k (D) Fph 2+ lILIA (B) L 5255 T SR A2 ST TRl R I {E W 46 )
TR T T3 5 2 W AR SRR 11 1 73 B o%p<0. 05, %#p<0. 01, #kp<0. 001 , k<
0.0001 . F5 5 PN ZZANOVARNZZ FE K046

BASiEA

[0013] —fKEN

[0014] (R LEPL MR sl SCR AT B R AR AL I o BRIAEA SR B E X, 73 M AS Fh Al
PIFTA ARGEBAA S HEA T A B R SRR 2 S o 0T ARSI & SO
ARAE, S H R B 2 % Sambrook et al.,Molecular Cloning:A Laboratory Manual,Zf
“Jk,Cold Spring Harbor Press,Plainsview,New York (1989) ; fllAusubel et al.,
Current Protocols in Molecular Biology (Supplement 47) ,John Wiley&Sons,New
York (1999) o« RS HR 2L ) SCANR R AR N AT /N T AU 1l B R G B s
[l

[0015]  ERIAESIIMENT, & M HEARN SRR 2, 7T LA S e Jnin s kA7 HE
ST T AR BRI T A 5 15 PR BRI E a0, FR S ST e
BB SEORPA KR 5 I D — e 22530k .

[0016]  FRrAE b NICHAMIARFEH , & A 50 3 a B B i 1 24 il 2o —A4/
PRI ZAN/
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[0017]  ASCHEITARTE “CUS” 5 QR o “&Aa7 [F 3, I g s e s T e,
IAHER: BAMO AR AR B A S P2 B w5 P R AR P A A (R -
H...... LRI B A B L R AP 1 S F R ek A B
H...... LA BRI BN AR X F NS ATk 72 it sk 40 S PR RFE /T
YE/Dge AN, SR A SR SRR Shiik 2 — st Bz — A IIRHIE /15 P/ 2D
e, M B PR AR ke puiio R BEAL AR -

[0018] 3 3 ity f X ARV Pl I 1 38 U SR AE A NV Bl N AN NI FIT B 27 RN 48, DA T 471
SRR

[0019]  ASC AP EBIunZ$ & I IR (temporal duration) 25 A] {8 I FH IO ARGE
2/ KLY AR TR E B A BB AN TR EE R/ - 10 % sl B /N e +/ - 5% B B /N B
et/ - 1% B H /N FH FLIA B 1E+/-0. 1% 5 B /INKIAR AL, , 76 I T P X FERO AR L A
FE PN TF 0 & B PR S0 o SRR, B MR T “20” A4S OB AS St e EL A ELOC s A T
[0020]  RiE YRAE AT P FEASCH AT E A H o

[0021]  ASCH (I S E R PRI LR o B AT A 4 2 BAR B bR ) = 7 Bk o 7 B3
PRIk FR .

[0022] RSl FHIORGE “Z0 K7 Bk 25 00 W Bl T, 9F ELUR SR K O LR
(CH- AT FE 4R AL AN EGmd S 558 « sk A b 2B M AT AR I S L TR) 1R A TE 3
HAZBMIE 2RI ‘I B R AR R 5, K EE T £ 25058 - 2Kk
K 2 LR Fr 1 27 o

[0023]  ASCHEE HIFOARGE “BelR > “SAAHTR LR WL P H4ufili ), 1L
SEFRAEAT KO (B E R R kA H R e 2R IR S TE 3 AR 5y
IR A For , Ho o AR AE T HAR3E 41 « 2R AT G AT = 4454, - H T A
B TATATE M A RO ThAE « A% H IR I FERR I PE S ) (B BE IR BE R BE AN - N
-5 fHRNA (mRNA) FEFERNA ZHHARRNA A2 « cDNA L 1 A% TR 03 X A% TR Uk
AR ATAT A1 53 B FIDNA 35351 DX AT A e SR 45 B RNA R PR AN 5 |19 o AT 50— FT A
SERMEIIEIRIRIT o

[0024] RSl FHROAGE “TRIa:” om ok FARR s A F 43 28 TR AN KA -2 ],
BEMN Z IR AL TR 2 RN 2 /D R S5 Rl — Vsl O , Forp B AR U YA PR T3
A H 5 o« BRI, ARGE “TER” om LA Ak — ORI 106 = 2 &5 M AR AR (R At A DG R 45
F-o N T EERIAN B 2 MEHIR T4, 56— H R T2 5 56 AR 7 21 2 Al “Fe 4 [
—E () 7 W] A FHASSTUE R RN D E R 5 2R B, B i 28— AR )
W5 58 AR e A1 O B AN B AL OAZ R AR IR RS IR B B LA 28 — i IR I A1 A%
HIR IS BOFRLL100 % , k& i ok o T e 21 Ee s 10 22 R oSS 32 , (5 4INCB T
Blast . FEAAAE P SUIEIR P4 2 TR e SRR AR EE IS, ARSI AR BRI DA e T iH
(R “PRAF” 2 FERR A H , LAl ] DA AR o0 Forp— AN U IR PR EE 4 A AR U 254 55—
ARSI X 2 IR0 Thfe I e H A A Py R S iR N e A A S I
SASETR B e . AT BRI PR ST 2 SR TR B e AL A SO o Q1SR SR A1 FIAS IR e A1) A1 L3
A FEA100% AR —2, W e D “se A1

[0025]  FEAK AR , AR RIS BREE O 2 LR FP AISEQ ID NO (LASEQ ID NO:Y ) , wJ

10
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DUB By A0 2y S5 AR TP HISEQ 1D NO: YA % /080 % 741 [l — 1k sl AR DA PR ) S ik
MR 7 I Z K  AE R R PR “ 5 D — A 2 DX % AR P 1017 AT LU “ 5 b —
Fr A BT 2 DX 9% Fr A Al — PR 407

[0026] {5 —MO i St /g S Hh , AR SO TR R 2 S5 IR 7 A AL 1 HL o0 B S 45 7
IR AN —ME ol (/D80 %) 1oy A S5 E M S AR 7 A A % /080 % .81 % «
82% +83% +84% 85% 86 % 87 % +88% +89%90% 91 % 92 % .93 % 94 % 95 % 96 %
97 % 98 % 99 % [ [7] — 14 5l B = R[] — 12k o £F —MC e S )5 S8 v, e A1 ] — Pt L
BRSO PRI I P A1 A2 K RAFE  AF 53— 280k M 550t 77 58 i ASOh ATk B 2
SRR Py S AR HLA3 B 5 45 8 S 55 e AN AU E B v Ee (/D80 %) 14y Al 51245 FE R 24
KRR FF A AT 57080 % 81 % 82 % 83 % 84 % 85 % 86 % 87 % +88 % +89 % 90 % 91 % «
92% 93 % +94% 95 % + 96 % 97 % 98 % 99 % (1AL sl B8 o (ORI ME o 7F — AN E I 52
Jite 75 S, e A AR PE A SR FITAR IR 1 P 1 2 KR B AR AR S A 1A
N5 257ESEQ 1D NOM [l — M s AARMEU I a2 Tk e A i (B e K Bk Eoh
HEAR) B A — PRl o

[00271  “Fe | [F]—VE” AE AR RE OIS B 2N BR R (2 IRl ER A J50) e A1 Bl A
DEE MR (AR A Z MRS , i EE By S AT e (1 « P 2 LR - 41
Z AN A — PR e i L DA AT e A SR R AR 38N SEQ D NOsk S PN ] —
PR E o A FTLUEFESEQ 1D NOKEI A D50% i /D60 % 5k /D70 % s 2 /D
80% E £ /090% o

[0028] ARG, “[rl—1” i AR IEIR 7 41 2 [ Py A1 SR AR B, XS DL g
W XA SR H Z IR VCBCRTfE « P2 558 7 41 2 RIS “FREE” il b e — 1 2
KT A 3R 7 91 S RS 2 SRR ) 5 88 — 2 K 7 SR A AE o “[R]— B R0 “FEALLE™ m]
VIARZ Sitthadaet RT3 A5, AR EANR T DL M iR (R 3 e «

[0029] ComputationalMolecular Biology,Lesk,A.M.,ed.,Oxford University Press,

New York,1988;Biocomputing:Info rmatics and Genome Projects,Smith,D.W.,ed,
Academic Press,New York,1993;Computer Analysis of Sequence Data,Part 1,G
riffin,A.M.,and Griffin,H.G.,eds,Humana Press,New Jersey,1994;Sequence
Analysis in Molecular Biology,von Heine,G.,Academic Press,1987;#1Sequence
Analysis Primer,Gribskov,M.and Devereux,]J.,eds,M Stockton Press,New York,
1991; #Carillo,H. ,and Lipman,D.,SIAM J.Applied Math.,48:1073(1988) .

[0030] Ay [F]—PER R LE 5 AR v e I 41 2RI 45 H s R VT I o A ] — 1A
AR 5 IR N TT AT I T AU v o B RS PP 41 2 TRIR Tl — PR AR B MR A R
Vet RNAR E 77 IR s H anGCeHAE 563 (Devereux, J.,et al.,Nucleic Acids Research
12(1) :387(1984)) .BestFit FASTA.BLASTNHMIBLASTP (Altschul,S.F.et al.,
J.Mol.Biol.215:403-410(1990)) .EMBOSS Needle (Madeira,F.,et al.,NucleicAcids
Research 47 (W1) :W636-W641 (2019)) -BLASTHE - 0] MNCBI AL A KR A 3K 15 (BLAST
Manual ,Altschul,S.,et al.,NCBINLM NIH Bethesda,MD 20894;Altschul,S.,et al.,
J.Mol.Biol.215:403-410(1990)) .EMBOSSHE 5 F] MAEMBL -EBT A T3R5 o 2 I Smi th
Waterman it o] T35 [A—PE . EMBOSS NeedleR /2 esd i IR T o

11
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[0031] M T ZIKF AL RIS EIEIL F 5k Needleman and Wunsch,
J.Mol.Biol.48(3) :443-453(1970) ; Lb B : BLOSUM62 , HoK [ Henikoff and Henikoff,
Proc.Natl.Acad.Sci.USA.89:10915-10919 (1992) ; 23 {7 JF I 5143 : 10, Fzs o AL 4
0.5 A X S S 510 RE 7 AF K I EMBL-EBIHJEMBOSS Needlef 7 Al A H3RAT - A id S
BOEE A B RN A LS TR ERIA S E (UL SN AR 25 B A 51143

[0032] ] FHEMRIEEINMHL S I uIE L M5k :Needleman and Wunsch,
J.Mol.Biol.48:443-453 (1970) ; LM : DNAfull 3 25 (3 ST 49 2 105 A3 AT 4
0.5. 1] AT Ee S AR P FE 3K [ EMBL - EBTFUEMBOSS Need 1 e F H] A FF3K 15 o pif ik 5
BOSAZHBR T A 104 RBe 2B B ERIA S EL (CLEOS AR s f i A 5143) -

[0033]  ASCHRAE FHIARTE Yo H1 s w4 ]

[0034]  ARSCHIAFR L TR — L5 58, FLH A HR BTk (AT 5575 5 56 AT DA S AT
Al — e H 2 AN I T R4S, Rz G A S EHE R

[0035]  HiMuSKiiAk M P 4G B

[0036]  ASCHIPRE RIATA SRS KPR EE G F BEEA S1 & s A R B Pk
s B S5 B T TS R IG T 2L P E o

[0037] A% BT S B T HiMuSKETARIN 70, B4R IMuSK UM L 45 & g5t i
56 A BANHUATT AR (TR T AR LR SO iE) « 78— 300 560 1“5 T-u
PRI 5317 FTUAHR TS “Dui” sl i 38R “Duiksk L ohge A B ol 3k “Puik sk il 45 &
B EAR.

[0038]  Rif “HiMuSKP LA™ AT FHARTE “MuSKPTIA” 4 o

[0039]  AFAn[ 2L T-HiMuSKPLIARI 5 1, EFEHIMuSKH LR R 85 & 45 iil . R g &
FRRNBEME 45 I PR S VRS S FR 1R 11 I3k (MuSK) FOHUIAR AT A=Y, YIRS AE A R BN o £ —
ANIETT R XA HMuSKH TRt AR B IIEMuSK IR S A% AN/ SR 1L « A R BT A 1
DCFEI AR XA T Hu iR 43 1P iR 7 FOHP o G 7 282 = MuSK {5 5% S aliMuSK
TR AC IR IE , B e LRI Bl iE « IR, AE S8 — T TR B2t 7 A A S his
F7 AL P RE I HiMuSK Tk sk Fop i 4 & B

[0040]  MuSK & 52 PP 2 BRI , HAT B L R0k, AR TE A 4E e 2 LA 2 fidp .
R EEA/EH (Burden et al., “The Role of MuSK in Synapse Formation and
Neuromuscular Disease,”Cold Spring Harb.Perspect.Biol.5:a009167 (2013) , HAE
5 HEEARTFEN) MuSKE HLEIE « 120kDalfs i [ , A& =M ghE g5 I fl— AN il
(Fz) 5 55 A 358 140 Ji 470 DX 35l 00160 95 0 B DX ki % A 3l R R i Joi 2 DX Ji P DX 3 A e

(Jennings et al., “Muscle-Specific trk-Related Receptor with a Kringle Domain

Defines a Distinct Class of Receptor Tyrosine Kinases, Proc.Natl.Acad.Sci.USA
90:2895-2899 (1993) FIValenzuela et al., “Receptor Tyrosine Kinase Specific for
the Skeletal Muscle Lineage:Expression in Embryonicmuscle,at the
Neuromuscular Junction,and After Injury,”Neuronl5:573-584(1995) , H r it 5|
FHEARTFEN) MuSKIR A 52 2 5 s 11 ZEWHII RN, S M (1 SRS 1 sh b e (R 5
5o — H G  MuSK2RITIUA R tes s (1) SR BN E AChRMINS 2 fil % 156 52 SCHE IR 3 &b
PINLAIEE T, (2) HEsmZmA o fib el 1 L DR LA “O Mz rh R 5%, A K (3) (R dE i A T4

12
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SRR B A 5 S A S i o e Mz s R A S LA B A o AE A AEAEMUSKI) 15
U LN e iE 2 % (Burden et al., “The Role ofMuSK in Synapse Formation
and Neuromuscular Disease,”Cold Spring Harb.Perspect.Biol.5:a009167(2013) ,}
PR 5 FHFEAATTEN) o T HAR 5B BR ZFERVE FH 2 AN, iR T EMuSK R AE Al 44k
5&fjk (adult synapse) , A BANL A FAMuSK S 5 1) 40 ) S B Ak i AN 28 fid i o3 ) e
Bhpfs (Kong et al., “Inhibition of Synapse Assembly in Mammalian Muscle in vivo
by RNA Interference,”EMBO Rep 5:183-188(2004) fllHesser et al., “Synapse
Disassembly and Formation of New Synapses in Postnatal Muscle Upon
Conditional Inactivation of MuSK,”Mol.Cell.Neurosci.31:470-480(2006) , HAFHH
DS FHEAATTEN) o /R HA X2 6 IR — 3, 450 T MuS KBS M s T fiMuSK R (s 514 %
ST REFENIC T (C) , HARHEAE T 58 &5 Mg AN ge sk b , 5 BOUILJC J1 A 55
(Beeson et al., “Dok-7 Mutations Underlie a Neuromuscular Junction
Synaptopathy,”Science 313:1975-1978 (2006) ;Muller et al., “Phenotypical
Spectrum of DOK7 Mutations in Congenital Myasthenic Syndromes,” Brain 130:
1497-1506 (2007) ; #1Selcen et al., “A Compensatory Subpopulation of Motor
Neurons in a Mouse Model of Amyotrophic Lateral Sclerosis,”].Comp.Neurol.490:
209-219(2008) , HrE it 51 FEAATFFN) o

[0041]  AMuSKJ 2 FR 51 S AT LU FSEQ 1D NO: 129F) LML 741 o

[0042]  MRELVNIPLVHI LTLVAFSGTEKLPKAPVITTPLETVDALVEEVATFMCAVESYPQPEISWTRNKIL
IKLFDTR

[0043] YSI RENGQLLTILSVEDSDDGIYCCTANNGVGGAVESCGALQVKMKPKITRPPINVKII
EGLKAVLPCTTMG

[0044]  NPKPSVSWIKGDSPLRENSRIAVLESGSLRIH NVQKEDAGQYRCVAKNSLGTAYSKVVKLEVEVFARI
LRA

[0045]  PESH NVTFGSFVTLHCTATGIPVPTITWI ENGNAVSSGSIQESVKDRVIDSRLQLFITKPGLYTCI
ATN KHGE

[0046] KFSTAKAAATISTAEWSKPQKDNKGYCAQYRGEVC NAVLAKDALVFLNTSYADPEEAQELLVHTAWN
ELK

[0047]  VVSPVCRPAAEALLCNHIFQECSPGVVPTPIPICREYCLAVKELFCAKEWLVMEEKTHRGLYRSEMHLL
S

[0048] VPECSKLPSM HWD PTACARLPH LDYN KEN LKTFPPMTSSKPSVDIPN LPSSSSSS
FSVSPTYSMTVI ISIM

[0049] SSFAIFVLLTITTLYCCRRRKQWKNKKRESAAVTLTTLPSELLLDRLHPN PMYQRMPLLLN
PKLLSLEYPR

[0050] NNIEYVRDIGEGAFGRVFQARAPGLLPYEPFTMVAVKMLKEEASADMQADFQREAALMAEFDN
PNIVKLL

[0051] GVCAVGKPMCLLFEYMAYGDLN EFLRSMSPHTVCSLSHSDLSMRAQVSSPG
PPPLSCAEQLCIARQVAA

[0052]  GMAYLSERKFVHRDLATRNCLVGENMVVKIADFGLSRNIYSADYYKANENDATPIRWMPPESIFYNRYT

13
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TE

[0053]  SDVWAYGVVLWEIFSYGLQPYYGMAHEEVIYYVRDGNTLSCPENCPVELYNLMRLCWS

[0054]  KLPADRPSFTSTHRILERMCERAEGTVSV (SEQ ID NO:129)

[0055]  ARAAC A, A Fradk (25 T MuSKH TR 43 - SMuSKER A 15 (Fz) R At
WIRZ 45 G MuSKINFzAF S5 A3 2 AT 40 M B ISEQ 1D NO: 1301 2 2R 741 o

[0056]  DNKGYCAQYRGEVCNAVLAKDALVFLNTSYADPEEAQELLVHTAWNELKVVSPVCRPAAEALLCNH
IFQ

[0057]  ECSPGVVPTPIPICREYCLAVKELFCAKEWLVMEEK THRGLYRSEMHLLSVPECSKLPSMHWDPTACA
RL(SEQ ID NO:130)

[0058] A TIRRGE “Fefir” B FRBEE S HUARSE G IO U PUE e - el 5 01
(17 11 25 1191 G0 el B R wl R B, O Ll i FLAT RS JE 1) = AR5 A RFE , LSRR A I FL AT R
IE A Z R R A BIE T 5173 (MAEEED) NE SRR FINAE FaEk.
FOI S EH S 58 A IR LA (AR R A0 R B D) IIAERS 545G
(At S PRI , I 5 e DU 5 5 A RS H T ) 2 SRR AR B (g ik i, Sl BRI T ik
R EDUR S S IR A4 X (Footprint) " PN) « el 5 2= /034, I H @ L2 /b
5.6.7.8.9.10.11.12.13.14.15.16.17.18.19. 201k 5 2423 AR S 30U i) S LR
[0059] 1 — NSy SEHR AR PR AL B R I IMuSKH TR sk b i 25 5 B4 S MuSK&:
(Fz) FEEEAI o AE— A0t 07 S6H  AREE TR, MuSKE TR B B 45 & B S L B
PRt SR AR/ s DA SR 55 A ) alor & D e e e e A5 5 SEQ 1D NO: 130f¥)MuSK Fz
FEGAI T AR A o A — S0 T S, AR BTk R 25 T-MuSKH TR 1) 43 F- 59 SEQ 1D
NO: 130/ EAT2.34.5.6.7.8.9. 105k B 2 s SR IL e R e e 45 5 o A il T
RIESEMIT RS ST G587 BRI ES ST S TE N o R R R AT
PE? SRR AR e TR sk ik FrB S SEQ D NO: 1301 IMuSK - Pz AL 454438 5471 A 11 2
(ESFERIEE

[0060]  FE—A30E Ty S H, ASCH A TT IS TMuSKUAR T 43 F- LA R 12910 - TMul B/
(KD AN T S5MuSK. Fz AR5 A3l 25 & o 4910, A HR A TH IS T MuSK LR 43 - DAXT R T
LA RKDIZR AT 5MuSK. P2 s 4 15, TR K 9 2910 - 8M. £J10-9M £J10- 10M. 2710~
LIMLZ910- 12Muk B, Y4B 0 an 35 1 25 2 R 4k (surface plasmon resonance,SPR)
FiRAEBiacore 3000{3wsH (PLLefl FHHUATE R AARFIMuSKYE R 20 AT FITifiiE 1) « A Hp
FIT 2 TR T MuSKPU AR 43 - AR R - DA K 55T 5MuSK. Pz 85Il 5 &, FnikK i
FIT iR BT MuSKPURIN 20 SRR DU (Ban, A4-I005 B8 B VR B 55 g5 A1)
Z/D105K, Blan =D 1005 Bl an = /01, 000 %1k il 4 % /D 10, 000£5%41% , Bl &1 % /0 100,
0005 o 3% F11 77 FEATRIFY e HGER TP A2 FOKD , Ffr L4 AR AOKDIE B AR (B0 A I o B
PERD) |, 26 i s A i s S AR R S P D S A A, eI L2 22010, 0006%
o A FHIAGE “kd” (BD '8l 1/8D) 55 otk - BBV 7 FH RO AR B R 58 1%
(B FR ko f £1H « A SCH A FHITIARIE “ka” M-1 X Fb- 15k 1/M) S8 E Pk - B A8 B 7E H
(85 R B AR RS “KD” (M) S 4555 € B - B8 A E g 2 V1 45
Ff Ham i frkdBr A kadR 15 ASCHRAE FIRARTE “K,” M- 18k 1/M) SEFRERE ik - B B AE
Mgs G Vi B0 Hasd KrkalbrPAkd3RT .
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[0061] ANy ZE R, AL H AT (12 T-MuSKHTAI) 231X MuSK HAT pH i 45 &
ST X SR PUAREEPA AR s P U &5 & o AN, AE— ST S H , 45 AR i Bl iR
B R BRI 5 Ve St pHA A B AT AR A S0 75 6, SR pHAS - (1)
W27 .05 7. 9(MpH) AHEL , A SCHR BT R B MuSKH TR 73 F- AR MR pHAS 2F (911 401<7 . 011
pH) N H A B S R AR o A AE — SR iy S, S MEpH (97 . 41pH) AHEE , ASCH BT
AR T MuSKHLAARIR 23 F-LEER M pH (1401, Z95 . 5[ pH) I ELAT 24% 22 30% o I B8 1 o i 4
(B BRI EE G N D) o AE— A3 77 267, B TMuSKPUAR N4 F-S5MuSK  Fz 453 45
G, R P pHASE R EB AR PE pHA P B M 5 2, A — 5 Ty &b, B T
MuSKPTIRIN 73 S5MuSK Pz Ayt & , U Bt R Ar R VEpHAR A P LA PEpHAR A B
B o FPEpHES P PT LAUE SO AT . 07 . 91 pH o FRPE pHES A 1T 28 S/ INT7 . OFf pH B 15
M B E 2 /D 10% .20 % 30 % 40 % 50 % 60 % 70 % +80 % +90 % 100 % 150 % 200 % «
250% 300 % o HLAT X FhpHAE MR AR ZRFOE I BUAE 85 5 MRS 2 S (B AR VAT AR 2 T
SPuURARE . — B R, Pl B B Fe X AR A IR A B A S5 A S 2 h
[0062] 1By 2, A K B IMuSK TR SR AE E5 A N B AT 145 FL R IR 25 55
I T MuSKAS 544 T SRR, U ACL BHIMuSKS TR SS A MuSK FAt g5 At e A1 14 B2
N X P55 U5 T T MuSKBEER (AN « AT 58 il 8 11 ZR IS 75 S IOMuSKBERR 16, A&
I IMuSKH TS 52950 % 2229100 % [1IMuSKEEFR 1Y, (UAE 51 4nC2C 1 20 A I il 1))
AE— 9t 5 2P, AL BHIIMuSK BT 15 5 2955 % 60 % <65 % 70 % <75 % 80 % +85 % «
90 % +95 % 1k 100 % 95 % [FIMuSK§ R (¥, (RE -2 it 1 SR MIRS 15 S IMuSK I IR (b)) o 7E—
ANSHE T 2, AR R B 3T MuSKH UK 70 EMuSK & 5 175 52990 % %2 29100 % [1IMuSK
BERRAY, RN T- FH S A 2 1 SR MO 5 S IOMUSKISIA L)  MuSKIIRSIA 1Y 7] DL R AR A R
CHITEAR A diwe s ternElZE sk C2C 1 2V B R A0 I K A o iIXAF I A MuSK A 5%
(BI75 SMuSKIT) — 224k , 75 SMuSKIE S BRBEER (1) IOBTACE I sh i

[0063] 1L 7 S, AL BHITMuSK TR , B 59 MuSK I F 2 - 5 K93 45 5 MuSK Pk
AT B, ASBEBT  FEAS IR sl D) R SR B A 25 A FIMuSK IR I35 7F — 28 5006 75 56,
MuSKHT#4 5 H IR IRBL A (B2 M 25 11 20 il MuSKas , LA A= BN as 3808, 44
MuSKBERR Y o (R IE , A28 5005 77 R, AR B IMuSKH TR S 58 FH R SR BLAAR S S5 S I R SR
MuSKEE , BPFERRIE « XA IIMuSKH TS BB P ikR  AE— 285006 75 S A PR 5
RIRECAARLH A, IMuSKEE (BIMuSKREEZ 1Y) 2 >100 % 1PN IR MEEIE K, lan 270110 % .
130% + 150 % 200 % [ N IR PEETE 7KK

[0064]  [AIIY, 7E—N S0 i, AR B BE T MuSKPL AR 1943 - Rois s - (1) 5 AL
AR S MR T U A i (MuSK) 3R 5 5, BTl 36437 4745 1-SEQ 1D NO: 130[f)MuSK4:
(Fz) FEEs A 7 A Fd R B Tk oy A S H R A 856 2 S /s SEMuSK ISR, F11/
i (1) SMuSK Fz A5 A e 11 455 AN SEL « IELASH sl 4000 71) DR AR ke PR P Mu SKFE 4475 S 1) ke
&, I H AT DL AT iR KSR sk PN IR PEMuSKIRC AR S S B IR (1, DA M (111) S5 MuSK FzAi¥4544
S5 E DA A PEpHEE A N EEAEER Y EpHAR A 1 B SRR AN 1 R AR o PIT A X SRR AR AR ASSC
Wt E

[0065]  JLTFHUARAI > T EFREAR THiR . Se 3Pk Se BRI A 455 B 52 3t
RO PUR S S Fr BORIHUARRT A9 « DU I 30 455 B BORT LAIB I S AU I 5B B BAE 3R
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% (BN, Fabsk (Fab) 27 B « 5k # , RO & v Bod (3 X FF I SR AR TR 2 SR e A1 1Y
— BB SR T A1 o WA Y, AR I -1l S AR TR s A 40 1R SR PR i A2 1
AT, sl AR A B UL 7 A1 0 5 X R S AP sl AR DG 40 A 2 SR e A1) AR
AEEL (BN, X FE IR 55 A7 - B R I AR DG 0 1 22 /N 130 % /N 1720 % N T 10 %
B/NTB % , B RS A S ARG 1 2= R A T 10 B iR F e AL sk /D 110,98,
7,654 32 MREFRIRID) |, WIRRIZ Wbk GCEAESEH ) BT A .

[0066]  fF—EB5jiE /7 S, AL BB TR 47 2 Se B U Re BRER 1 sl B i 4t i
WA GRS X R B R A 45 5333 MR I 3 - (Z W45 4N, Evans et al. “Rapid
Expression Of An Anti-Human C5 Chimeric Fab Utilizing AVector That Replicates
In COS And 293Cells,”J.Immunol.Meth.184:123-38(1995) , HfF Heam ik 5] FHEAAFEN) »
BN, ZmASE (ab”) 2 Bt —500 Bk 7 B A AT DA G 45 2 i CH 45 A 3R B B 25 ik [X [XJDNA
Fo 0, Bt A2 B 2 B A - LA AR X PR R DA Beay -« RTDALL S SE 38 Al
(177 A Gy m s pe g S T IR R A S5 5 i it P B AL

[0067]  HUARTAEMIBAE S A DURN 2 /D — RO EE G A5 IR BBLS 3, I HLai i
FAHBARTE R o« — P BIE S TANT A A5 B EEF Y (scFv) o scFvEIFY Fr BEI AN Z5 A I VL
FIVHIE G, EATTAT A AN R R 2 PR i o (o T B A0 5 3, il RIS Bk i B 2910,
12,155 B 2 BRI L) KX A 3 IR 7 41 sl L g e DNAE R SR, X A3 E A TR
BN 2R 1 B, O VLAVHES & LUE R R 45 550 (S WA, Bird et al.
“Single-Chain Antigen-Binding Proteins,”Science242:423-426(1988) ; flHuston et
al.“Protein Engineering Of Antibody Binding Sites:Recovery Of Specific

Activity In An Anti-Digoxin Single-Chain Fv Analogue Produced In Escherichia
coli,”Proc.Natl.Acad.Sci. (U.S.A.)85:5879-5883 (1988) , HAF il 5] FIE{AIEN)
s, WL ARG (B0, A DT 29930 Bt e A AN R B 2% 2 IR R A VL AIVH
BRI AT o At , HL AT DU BON RS AN AR AT S S R e OBUR: R

[0068]  {F 53— A5t )y ZE P HUARITAE A At (divalent) sE Y (bivalent) §4% A 4R
Jr Bzl R seFy I (BP R IBE s cFv) 24— sl e TSR B BOB Ak i
(Holliger et al.“ ‘Diabodies’ :Small Bivalent And Bispecific Antibody
Fragments,”Proc.Natl.Acad.Sci. (U.S.A.)90(14) ,6444-8(1993) , HAF I iH T 5] FHEE/A
FEN) X —AS2hE 7 S, o =ik, B =0 s nT A F B, Hail il B =N seFv i
s DA =R IAIE e — R PUE s =P dokisGE AE 5 — A S0 5 8P, o U Bk
AR P BB AR o A Sy — Sl )5 5P, Biioe “RIUEDUA” S S e R 45 S DO
IR IR IX BOs) (VH-CH1 -VH-CH1) [fJ3iik (Il Zapata et al.Protein Eng.8(10) :1057-
1062 (1995) , HAE IS 51 FHEEARTTN) o E T — S0 S8, DU A iehupk , e
ESCH3X BRI 1 FvIX (B, scFv-CH3) 4H 1.

[0069]  ZRSCHHIA BIIE T X BERIA A W1 5t NI 55— L84 FHH TR BOMIRT AW o 18 B 3
i, AR DA, S ATEIL T HUAI 2 R EREDUAREZ K, BIanix S PR A TR et
W BURESS I BA KR B SR e g SR I puiR R By GRS & v B D S
Bl Dhae B HHATATE R, B D] JIK S BT E A BOR T L o

[0070] PRSP AR BT AT A AR AR [l R 2R o S A ) [l Bh 2L A2 45 ph F I e
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DX BE PRI e ie Bk 200 (1 an1gG1 \1gG2.1gG3 1G4 gD IgA IgEuk Igh) o [AI A
R TR (3N ) Dh R FE S , Bl anpu iR g i 4 i B (antibody -dependent
cellular cytotoxicity,ADCC) S ~AIMEEI A TgGL 162 1gG3FNTgG4 o A RN
AIMuSKETIARIFE B TR R AR A FE TgG1 AT gG2.

(00711 AT DA AR B 1E DX e mlih o SR EE ) 04, PT DAGE o 0 05 7 s e A G 1)
MuSKHTIARI A o AN, I ASE TgMI A A BRI T AT LA RN A R A A BRI TGk« 1t
AN, FERN A AR T — ML g GV A0y by — i, I AN M T gGLERE A TgG2. IR, A A
HH A BTAAR 1 350 8 Dy P A [ A e i e 28 oy, B 1gG 1\ 1gG2. 1963 1964 IgD-
IgA. IgEuk TPk LA T2 MGy Fi

[0072] ANt T 2 R I B 2 R e 5 N B T GIE E X Fe X Fh DA
B R T PRI 4 T IR Y D gk . ol , nl ¥k HARPEEUSR 5 R4t (https://
www.imgt.org/IMGTScientificChart/Hu IGHGnber.html#notesflEdelman,G.M.et al.,
Proc.Natl.Acad.USA,63,78-85 (1969) .PMID: 5257969) 4i = 4 3L iR 5 234,235,236,
237.238.239.243.265.267.268.292.297.300.318.320.322.327.328.329.330.331 33241
3961 — ok B 2N U TR B AN A 1 S R R , A3 TR 70 - W8S P 4
HABAR RN BB HUR S G R T AL — A7 S, e 3500 2340235 L 424 i 4o
TER— 07 S, S AR 2341235 28 B 4t o /A | R 3, ATgGlEEF X [tk
SILERFF A SEQ TD NO:266ESEQ 1D NO: 267 4EA b N Serh 45 ARHEUS 5 22 S
SRR 234 F123506 N F-SEQ 1D NO: 2661267 H1 K124 KFRTANS (BIASCFR AT IR Tt
K731 N TG AEFCIX) , Bl FHIRIEEUSR 5 R S5 W 2 LR 234 F1235%F i J-SEQ 1D
NO: 268F1270FH ) 24 35 R 23811239 (BIASCH A TS T HiiR ) 0 F I A\ K E 5 o7 B
AL, RO AR X AN, AR 5 5N T “87 A R s oL 1, 128524,
R, 24572 SEQ ID NO:2665KSEQ 1D NO:2675KSEQ ID NO:2685kSEQ ID NO: 270 R4
(BN, PS8 ARIREUSR 5 R e g5 I HA 2L R 7 1 (B1236.237.238.239.243
265.267.268.292.297.300.318.320.322.327.328.329.330.331.332511396) th /& 4t . 7F
FIrE sz 10 F AT FHEUSR 5 AR Gl il 1145 E FelX (B 41SEQ 1D NO:2661kSEQ ID NO:
267) HhEk 4K FEE (BIARSEQ ID NO: 2681k270) HI SEBR E R FE AR SERRITINL -

[0073] AL, fE— AT &, 41.2.3.4.5.6.7.8.9.10.11.12.13.14.15. 165k 174
SASIR S5 NBISEQ ID NO:266EKSEQ 1D NO:267H o A —3JE /7 S H, K123 454
SR 45 NFISEQ ID NO: 2665k SEQ ID NO: 267H1 o fE—N S0ty S, B 1 ek 2 M2 SR
B NBISEQ ID NO:2661KSEQ ID NO: 267H Kt , 75— )7 i, F1.2.3.4.5.6.+
7.8.9.10.11.,12.13.14.15. 1651 72 M 5 5| AZISEQ ID NO:266ukSEQ ID NO:267
W, IF TR B3t 3 ik 7 A AR IREUSR 5 R G 5 1 2 SR 2E234 . 235,236,237
239.243.267.292.297.300.318.320.322.328.330. 3321396 1) S LR 7 FE AL 5N o FE—A
ST B 1 ek 2 e SR B e 5| NFISEQ 1D NO:2665kSEQ ID NO:267H1 . 7F—/ 3%
J5%H,SEQ ID NO:2665kSEQ ID NO: 267 [1ARIHEUS 5 A G 102 55 2348k 235 L =%
oo AE T — S0 )y 2, SEQ ID NO: 266 126 7[R HEEUSR 5 & Zidhi S 1 ik 234155235
g =y

[0074] 55 2 S Mo SN B T DASE A AP e S AR B AMAI CLE 43 o 12T IEAE DL T
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AT T B VEGNII A : S2E £ FNo . 5,624, 821H15, 648, 260, 2% H il ik 5| THEARTFAA
o AE— AT ZE R, PR a2 SRR A 5N B AR Pk BT Bk ) o+
IFcX LA K ERFe X IR RS 5, AT B ARFe 2 AR 25 5 (2 WA, Shields RL
et al., (2001)]J Biol Chem 276:6591-604, Fam o 5| HHEAR T AR o AE— 2206 7 58
W, S TG EEFe X AN EAT AR A S LR e (1o A 5 38N e Ak R 5 A AR L, S5AH
RO 45 S TRARZE 2D 10% 20 % 30 % 40 % 50 % 60 % 70 % 80 % 90 % , ik A~ F- ] 46
M,

[0075]  fr 85—ty 26, DL N — N EE 2T 5 | N BIASC R AR [ 2 T4t
PRI FIIEE X GURRIREUSN 5 R A 5) (N29TARE i ; N297Q 54t ; L234A% 4 ; L234D
B L2345 ¥ ; L2346 4 s L2 34HE ¥ ; L234F = ; L2 34K 5 i ; L234Q 7 6 ; L234RE i
12345554 ; L234 TR0 ; L235A 5 Hi ; L235D 5 ; L235E &4 ; L235F &t ; L235G 54 ; L.235V %
o L235H 0 ; L2351 &4 ; L235K 40 ; L235R k4 ; L235S 54 ; L235 T i ; L235Q° 5 4 5
L237ARF i ; S239D5 1 ; E233PF5 46 ; L234VEH ; C2365k 2 ; G236 E 54t ; G236R ¥ ; 6236K %
s G23TARE M ; P238AE M ; F243L 5 ; D265 A5 0 ; S26 TE &5 4 ; H268A &5 # ; R292P 5t ;
Y300L 546t ; K322A1 5 4 ; K322Q45 e ; A327Q4% e ; L328F % e ; L328RAF i ; P329A S i ; P329G %
3 A330L M ; A330SE 4 ; P33 1S Ht ; T332E - sk P396L A i o

[0076]  fr8E S0ty ZErh, DA NS — N EE 2T S I AN BIASC R AR [ 2 T4t
PRI B TEE X R CARRIREUSR 5 R G4 S) : L234ANT/ B L235A % # ; L234ARIL235A%F
3 L234A L235AMIP329GE #; L234A \L235AKIG236K i ; L234A \L235AFIG236E 5t ;
L234A.L235AFIG236R & ; L234AMIG236R 4 ; L234A . L235SHIG236RE## ; L234A L235TH
G236R & ; L234D. L235HMG236R % ; L234D L235KFIG236R i # ; L234DANG236R % ;
L234D.L235QF11G236RF 4 ; 234D L235SMIG236R % i ; L234E \L235DAIG236RE 46 ; L234E .
L235HAIG236R & ; L234E . L235 T MIG236R &4 ; 1L.234G . L235HMG236R & ## ; 1.234G . L235Q7
G236R#%H;1.234G. L235SHIG236R i #i; L234H. L235 T FIG236R % # ; L234H . L235SFIG236R %%
3 L234K  L235QFNG236RE#; L234K \L235RFIG236RF 1 ; L234K . L235SHIG236R % #t ;
234K . L235THIG236R &4 ; L234K . L235VAIG236R % Hi; 1.234Q. L235AFIG236REs 4 ; L234Q.
L235DFIG236RE 4 ; 1.234Q. L235HATIG236 R ; L234QFIG236R &4 ; .234Q. L235QF1G236R %%
H1;1.234Q . L235RFNG236R T4 1 ;1.234Q . L235SFIG236RE5#1;1L.234Q . L235TFIG236R 744t 5
1234Q.L235VHIG236R% i ; L234RL235DFIG236R 4 ; L234R \L235EMIG236R &4 ; L234R
L235HAIG236R 4 ; L.234R L2351 FIG236R & # ; L234R . L235KFIG236R 4 ; L234RFIG236R %%
3 L234R \L235QFNG236REE#; L234R \L235RFIG236RF 1 ; L234R \L235THIG236R % #t ;
1.234S . L235EM1G236R 54 ; L234S \L235G FIG236R i ; L.234S \L235HAIG236R 54k ; L2348 .
L2351 F1G236RE 4 ; L234SFIG236R 5 # ; L234S \L235RFIG236R 46 ; L234S \L235THIG236R %%
3 1234S L235VHIG236RE#; L234T  L235AFIG236R 46 ; L234 T L235DFIG236R \L234T
L235HAIG236R & ; 1L234T  L235 T MIG236R &4 ; 1.234T  L235K MIG236R &4 ; 1.234T . L235Q7
G236R#F i ; L234T  L235RFIG236R %1 ; L234T  L235SHIG236R 7 H; L234T  L235THIG236R%%
13 1234T \L235VAIG236RE 4 ; G236RFIL328RE 46 ; L234A  L235A.G237TA P238S \H268A
A330SHIP33 1S ; E233P.L234V . L235A.G326{k2 \A327G . A330SFIP33 1S4t ; L235A
G236RE ; L235SHIG236R 4 .
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[0077] 85 =500ty 26, DA N — N EE 2T 5 I AN BIASC R AR [ 2 T4t
PRI FHIFCIXSEQ ID NO:2665%SEQ ID NO:267H1 (MMRIEEUSR 5 R Gudn =) (N29TAK
N297Q ¥ ; L234A 1 ; L234D 5 ; L2 34E R4 ; L2346 ; L234HE i ; L2 34F FRith ; L234K
i, 123408 M ; L234RE Hh ; L2345 4 ; L234 T ; L235A S ; L235D itk ; L235E 5 4
L235F 4t s L235G i ; L2356V H ; L235HE ¥ ; L2365 T4tk ; L235K 54 ; L235R % H ; L235S %
i3 L235T 6 ; L235Q 7 ; L23TARRH ; S239D 4 ; E233P ¥ ; L234VE i ; C236%k 2k ; G236E
¥ G236RIE M ; G236K 54 ; G23TAES M ; P238AE i ; F24 3L 4 ; D265 A 4 ; S26 TE 5417
H268AFx L ; R292P 4 ; Y300L 4 ; K322A 5 s K322Q 4 ; A327Q H ; L328F =54 ; L328R %
s P329ATRHL ; P329G M ; A33OL x4 ; A330S 546t ; P33 1S ; T332E 5 #ink P396LIF it
[0078]  fEEEPUSTtE s 6, DA N SAR ) — N EE 2T S | AN BIASC R AR [ 2 T4t
KI5 F-IHFCIX SEQ ID NO:266uk#SEQ ID NO: 2677 GUMRIEEUS 5 & 4i405) :L234AK1/
Bk L235A % e ; L234ARIL235A5 4 ; L234A \L235AFIP329G 4 ; L234A \L235AFIG236K 54 5
L234A.L235AF1G236E &4 ; L234A  L235AFIG236R 4t ; L234AFIG236R 4 ; L.234A \L235SH]
G236RE 1 ; L234A . L235THIG236R 4 ; L234D L235HANIG236REH# ; L234D . L235K FIG236RES
13 L234DFIG236R EiH ; L234D L235QF1G236R Eift ; 234D L235S FlIG236R 4t ; L234E . 1.235D
FNG236REH ; L234E \L235HAIG236RF e ; L234E . L235 T FIG236RE5 4 ; L234G . L235HAIG236R
Bt ;12346 L235QF1G236R 4t ; 1L.234G . L235SFIG236R 54t ; L234H . L235 T FIG236R 41 5
L234H.L235SFIG236R¥5 4 ; L234K  L235QFNG236R ¥4 ; L234K \L235RFIG236R ¥4 ; L234K
L235SHIG236RE 1 ; L234K . L235THG236RE 4 ; L234K \L235VFIG236R &4 ; L234Q . L235A K
G236RE 1 ;1L234Q.L235DFIG236R‘E ¥ ; L234Q . L235HAG236R i ; L234QF1G236RIE ¥ ;
L234Q.L235QF1G236RE 4 ; 1L.234Q . L235RFIG236R 4 ; L234Q . L235S FIG236R 5 ; 1L234Q .
L235THIG236RE 1 ;1234Q.L235VHIG236RE 4 ; L234R \L235DFIG236R 4 ; L234R \L235E A1
G236RE 1 ; L234R \L235HAG236R 4 ; L234R \ L235 T FIG236R i ; L234R . L235K FIG236RES
s L234RFIIG236R i ; L234R \L235QFIG236R Eift ; L234R \L235RFIG236R 4t ; L234R \L235T
FNG236REH1 3 L234S \L235EFIG236R 5 ; L234S . L235GAIG236RE5 41 ; L234S . L235HAIG236R
Bt 3 1.234S L2351 FIG236R k4t ; L234SFIG236R R4k ; .234S L235RFNG236R 5 #i ; L2348 .
L235THIG236RE 1 ;1L234S . L235VHIG236RIE 4 ; L234T \L235AFIG236R 4 ; L234T . L235D A
G236R.L234T.L235HFNG236R e ; L234T L2351 FIG236RE#; L234T . L235KFG236R i ;
L234T.L235QF1G236RE 4 ; L234T . L235RFIG236R 4 ; L234T \L235S FIG236R 5 # ; L234T
L235THIG236REH ; 1L.234 T L235VHIG236R 4 ; G236RFIL328REH ; L234A . L235A.G237A
P238S.H268A.A330SFIP331S# it ; E233P 1234V . L235A.G326#k2k \A327G A330SAIP331SE
s L235AFG236RE i ; L235S FIG236RFF i

[0079]  fE—ANSCtE s 6, DA N AR — N EE 2 5 N BIASCHR BTk 2 Tk
45 IIFcIX SEQ ID NO:2665k#SEQ ID NO:267H1:L234AK/5kL235A% i (MR IEEUS 5
ARG T) o AE— T 5, DL AT SN BRSO ATl [ 3 TPk 47 - [IF e X
SEQ ID NO:2665kSEQ ID NO:267H1: WIRIEEUSR 5 R G 4w 5 [FIL234AFIL2 35 A 4 . 1% 5 it
&P B HISEQ 1D NO: 2685ESEQ 1D NO: 27035 R B Gk 193 T-Hiik 4

[0080]  FEACA AT 5 1, XA FAT B 1 S 9 R 2 TR IR 38N ) Bh R I LA
HAWS 1.
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[0081] Aoy S8, Btk T HiMuSKE TRk i 855 B, 3 - - iBish FiMuSK
I B/l

[0082] -2 hEe PRk TH R

[0083]  iZBuiRkE B S5 B se i ] A0 AT G A ia s 7 A LR IE -

[0084] 1 —AaCJE Ty SR R T HiMuSKE TR B b &5 B, - 4557 SEQ 1D NO:
1290 MuSKE: [T (Fz) L4588 751

[0085] - Azl fiMuSK LA H/ ok

[0086] -2 M ThEe B PRk TR

[0087]  iZBuiRkE B 455 F B se i A0 ARG B 7 A LR IE -

[0088]  UATSCHISEHTATR , 1l AR 51N A TgGIE E Fe X H R GRS AR ak R R 38w
YEhee . et B0 1.2.3.4.5.6.7.8.9.10.11.12.13. 14,15, 165k 1 7S L a5 |
AZIFRFeX i e, B 5 /01,23 AN B R B S N B RFeX .

[0089]  FfriRFc[X Al {07 SEQ ID NO:2665kSEQ ID NO: 2677 H b st ik H Fridk v 41l
HIRIEEUSR 5 R G S 1 2 e 7 56234, 235,236, 237,238,239, 243,265, 267.268.292.
297.300.318.320.322.327.328.329.330.331 332139611 S IL R 7 EL Y 5] N\ o

[0090]  /E—/NSit s S6H, BT Fe X I A2 SEQ 1D NO:2665kSEQ ID NO:2677f H Ak
ek A AR A ARIEEUSR 5 R e 5 11 s SRR TR AL 234 5k 235 1 B v X 5 TN o
[0091]  AE—NSTit 5 56, BT Fe X Al A2 SEQ 1D NO:2665kSEQ ID NO:2677f H Ak
ek A AR A ARIREUSR 5 R e 5 11 s SRR TR AL 234 F1235 1 2 S v X 5 TN o
[0092] ANty e, DL N o8AE GORIEEUSR 5 R %54 5) HIN— e E 2T 5]
NBIASCHR TR 5 T PRI 53 1 A TgGIEEFc X SEQ 1D NO: 2661 SEQ ID NO:267H1:
N297 A s N29TQ 1 ; L234A RS L234D R ; L234E 4 ; L234G R ; L2 34H Rk ; L234F 5%
i L234K B M, L234QE ¥k ; L234R: ¥ ; L234S B # ; L234T ¥ ; L235 A H ; L235D 5 ¥
L235E &4 ; L235F 54t ; L2356 -5 ; L235V %M ; L2355 ; L2365 T 546t ; L235K 54 ; L235R %
i3 L2355 L2356 TR 4 ; L235Q A ; L23TA H ; S239D 5 4 ; E23 3P4 4 ; L234V % ; C236
B2 s G236E 4 ; G236REx 1 ; G236K i ; G23TA i ; P238AE s F243L ¥ ; D265 A5 ¥t ;
S26TEE s H268A 54t ; R292P 5 H1 ; Y300L =5 ; K322A 5 3 ; K3 2208 ; A327Q & ## ; L328F &%
;s L328RIF M ; P329A R ; P329G %4 ; A330L 54 ; A330S 4t ; P33 1S5 H ; T332E &5k
P396L1% .

[0093] A3 7 SR, P ASCH TR RS TPk 20 I A TeGIH EFe X HA 1
LA R S Y S T S T T AR AR A A R — 3

[0094]  fr— ML SLTE T S6H, L234ABKL235A R 5 | N BIASCHR BTk 2 T Hik iy
S NIgGIEEFe X o A B BE R ST T 56 H , L234ARIL2 35A R0 5 | N B A
PR B T-HuiR 973 11 A TgGlE EF e X Hr o i 30077 5 A5 AT FHSEQ 1D NO: 2685k SEQ
ID NO: 2705 RN EBEI I T HUARIN 1

[0095] A~ EE B BRI S0y &b, FridhiMuSKyu iRk P U g5 & B, e
[0096] &) FE AT gh AL Is (VH) , A& 5SEQ 1D NO: 234 547 % /D80 % 7] — 14 AR
INE=R- SRV

[0097]  b) 5 n] AR g4Ik (VL) , HAU 5 55SEQ 1D NO: 235547 %2080 % [l — P slAH UL
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2R T A1 o

[0098]  friz I N CH, Al — PR AR A %7081 % 82 % 83 % 84 % 85 % 86 % 87 % «
889% 89% 90% <91 % +92% +93% 94 % 95 % 96 % 97 % <98 % 99 % 1k 100 % -

[0099]  fReifiMuSKy TR LT & v B, 5

[0100] &) sk, H{U 5 SEQ D NO: 2681

[0101]  b) - KA2%E, A A SEQ 1D NO:269.

[0102]  {RephiMuSKy TR BT as & v B, 5

[0103] &) AxfCirdik, U5 SEQ D NO: 270

[0104]  b) - KA2GE, HAESEQ 1D NO: 271,

[0105]  fF— A3t )7 S H, AL WAL T otk e 2 “ AP Fnld AR el 1
TGTT HIOR R AR 2 F5 i 0 A BRI 2 i &0+, R AR TR
HAE A BBk A U 85 S0 ST A\ 0B BRER 1 S5 A9 M/ s R R s e
FEERER A G DU S5 A A T A8 5 N EE S5 mh A 0 e 38 AR AR ] AR S5 i3,
500 B e BN AT AR 5 A S a4 A ZR X1 X A 1 R AR S5 R S AN kb R E X
(complementarity determining region,CDR) o XAEI AR T HOMEZL AT DL SRy A
R (Bign, se A, sk e T AL B A& ATk OBk r e 41 EA/E I AR
LRt HPORAFAE I — Ak BE AN R i e o NIRALIR D T sl T 20 I e OB AR
AR FE M G I AT RV (RN NIRRT AR X ) T 5 B 1 AT e PR FEAAE (LoBuglio,
A.F.et al.“Mouse/Human Chimeric Monoclonal Antibody In Man:Kinetics And
Immune Response,”Proc.Natl.Acad.Sci.USA 86:4220-4224(1989) , HAF a1t 5| %4k
HN) o 3BT AN E T2 A SRIFIOEE X, 1 BAS I PR X LS A S AT
AR N R RERIFR A A AR XER AL 2 = A BANISE X (CDR) |, e AT IR TR e bt
PRI e S5 58 17 CORMIFZ VU AMEZRIX. (FR) |, EA LS E MR AN Oy, O HL
TEE NCOREEHE T 3 o M R E B S AR A DUAR, ATl o KR T3 A DI CDR
FRBIRHEMR I AU A AR IOFR 2R “EiAg” sl “ AL TR IX o FHT NI ASC Tk
AR AT G i 5 e AR LRI, 2 WA

[0106] Sato,K.et al.,Cancer Res 53;851-856(1993) ;Riechmann,L et al.,
“Reshaping Human Antibodies for Therapy,” Nature 332:323-327(1988) ;Verhoeyen,
M.et al., “Reshaping Human Antibodies:Grafting An Antilysozyme Activity,”
Science 239:1534-1536(1988) ;Kettleborough,C.A.et al., “Humanization OfA Mouse
Monoclonal Antibody By CDR-Grafting:The Importance Of Framework Residues On
Loop Conformation,”’Protein Engineering 4:773-3783(1991) ;Maeda,H.et al.,
“Construction Of Reshaped Human Antibodies With HIV-Neutralizing Activity,”
Human Antibodies Hybridoma 2:124-134(1991) ;Gorman,S.D.et al., “Reshaping A
Therapeutic CD4 Antibody,”Proc.Natl.Acad.Sci.USA 88:4181-4185(1991) ;Tempest,
P.R.et al., “Reshaping A Human Monoclonal Antibody To Inhibit Human

Respiratory Syncytial Virus Infection In Vivo,”Bio/Technology 9:266-271
(1991) ;Co,M.S.et al., “Humanized Antibodies For Antiviral Therapy,’
Proc.Natl.Acad.Sci.USA 88:2869-2873(1991) ;Ca rter,P.et al., “Humanization OfAn
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Anti-pl85her2Antibody For Human CancerTherapy,” Proc Natl.Acad.Sci.USA 89.
4285-4289(1992) ; fiCo,M.S.et al., “Chimeric And Humanized Antibodies With
Specificity For The CD33Antigen,”J.Immunol.148:1149-1154(1992)

[0107] AT ML 51 FHFEATFN o AF 285001077 S, AW A AEMuSKS T OR B4 Pl
ACDRIT A (B, (052K I ZiNge s/ N BRI AT A 7S AN CORI AT o AF 5 —2850
i) S, AR I AR MuS KT A AN T aa e A 19— sl B ZCDR (—.
= PUHISD) SRR TR I 7 T AN A R HE S TR AR AT PR
Tt W, B, Winter) S8 % F)55,225,539; QueenfllSel i ck[t) 5 [E % F)55,530, 101
F15,585,089;RobertZ [ ZE[E % F|55,859,205; Carter[{ZE[EH L H) 56,407,213; VA MK
Footeff)ZE[E % H]56,881,557, HAF a5 HEAATF N .

[0108]  fF — 2Btk , [ FFEICDRIY—EB 4y, B &5 & AT T RO “OF Je ik o kL7
(“specificity determining residue,SDR”) [JCDRFRIE - HE KRR FFHUARINEE & « ANEzfih
Pl HAESDRAFFCDRER AL 7 PLIE TS Bt £ T-Chothiam 23R 2 HhJKabat CDRIX I
ilf 9% (= W Kabat et al.,Sequences of Proteins of Immunological
Interest.National Institutes of Health Publication No.91-3242(1992) ;Chothia,
C.et al., “Canonical Structures For The Hypervariable Regions Of
Immunoglobulins,”J.Mol.Biol.196:901-917 (1987) , HYE a1t 5| HEARTEN) 1B 41
FERLAN/ Bk DL uG A = sk dnGonzales,N.R.et al., “SDR Grafting Of A Murine
Antibody Using Multiple Human Germline Templates To Minimize Its
Immunogenicity,”MO1.Tmmunol.41:863-872(2004) (FiAr iy 51 HHE AT N) FhFrid it
ITYE AR NI A, A Horh— ANl 3 2 A AR CDRE EE A A sl H ek
CDRH MG 67 AL, i Him BT 37 i 1 S SRR I 5 T LR o B e S (Ao A i A1 HpoAE N A7
HSA R A AL (i Kabat 4 S) o A FEAUCDR A BEAR S FEFR 12 32 AR IO X A B e ) B
SR T 55 402 RVl o XRE I 4 AT A A T D NS B Fh 3R N S R IR I R, M
T AR A B S I e o SR T, 0t P S 1RSSR AT AR A, O AR Seali G Sy AT T ) s o
o Bt AT 2 BOE AR o 3R Dt 0 XA (1) T B0 P B & BRI B i o A X P O B
ks HTAR R BT I QAR SO B e SCRT AR IR AT A IS 1 5k 2 /D AF — AR T I
TR HUARITE T o th i) DU 2256 DE B CDRIN [0 AT o 1) 2 T

[01091 1 e A4 J A R AT ] T (R A B B3 Tk 945 HICDRE AN
T1 AR FhSE N TR K 758k “CORA:% (CDR walking) ” Al FHREH I ak Ho i
Fr B AT E T B, LSS E Y SR ECE AU LU RRIN B DU S (lCEARD) S A1 54
ZEATICDRIT PR (& WA anGlaser et al., “Antibody Engineering By Codon-Based
Mutagenesis In AFilamentous Phage Vector System,”J.Immunologyl49:3903-3913
(1992) , HAF it 5 HEAATEN) o« BB B 111 A M Z TR S BRI
BT o SO AT DA F AR AR bl 5 B 2H A 1, B AR AR e 8 55 iR SRR 3 — 1 B BT
AR Z AT BN COR PR FRAS SR, I HEA0 75 AT R OGR R CORBR L I R P RE
FABEEIR AR A o W DA R [ A ISR AR S b e PR 2 ik e o i R A 42
i (ERFRARR) (S G o5 M SRR A& L R A AT e 5 2k o] TS e s Hui A 42
i B AR IR S A D B T AR BRI &5 & 0 (P40, ELTSA) (ZWWu,H.et al.,
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“Stepwise In Vitro Affinity Maturation Of Vitaxin,An Alphav Beta3-Specific
Humanized mAb,”Proc.Natl.Acad.Sci.USA 95:6037-6042(1998) ;Yelton et al.,
“AMffinity Maturation Of The BR96 Anti-Carcinoma Antibody By Codon-Based
Mutagenesis,” J.Immunology 155:1994 (1995) , FLYE i 5] FHEARTE ) A DL F{i42
HERENAY I “CDREFL” (W Schier,R.et al., “Isolation OfPicomolar Affinity Anti-
c-erbB-2Single-Chain Fv By Molecular Evolution Of The Complementarity

>

Determining Regions In The Center Of The Antibody Binding Site,’
J.Mol.Biol.263:551-567(1996) , HAF It 5 HEEARIEN) «

[0110]  FHTMuSKTHy 38 AN A 7 A AR A6l

[0111]  Krause,J.C.et al., “An Insertion Mutation T hat Distorts Antibody
Binding Site Arcnitecture Enhances Function of a Human Antibody,”MBio.2(1) :
e00345-10(2011) ;Kuan,C.T.et al., “Affinity-Matured Anti-Glycoprotein NMB
Recombinant Immunotoxins Targeting Malignant Gliomas And Melanomas,”
Int.J.Cancer 10.1002/1jc.25645(2010) ;Hackel,B.J.et al., “Stability And CDR
Composition Biases Enrich Binder Functionality Landscapes,”]J.Mol.Biol.401(1):
84-96 (2010) ;Montgomery,D.L.et al., “Affinity Maturation And Characterization
Of A Human Monoclonal Antibody Against H1V-1gp41.”MAbsl (5) :462-474 (2009) ;
Gustchina,E.et al., “Affinity Maturation By Targeted Diversification Of The
CDR-H2Loop Of A Monoclonal Fab Derived From A Synthetic Naive Human Antibody
Library And Directed Against The Internal Trimeric Coiled-Coil Of Gp4l Yields
A Set Of Fabs With Improved HIV-1Neutralization Potency And Breadth,”Virology
393(1) :112-119(2009) ;Finlay,WJ.et al., “Affinity Maturation Of A Humanized Rat
Antibody For Anti-RAGE Therapy:Comprehensive Mutagenesis Reveals A High Level
Of Mutational Plasticity Both Inside And Outside The Complementarity-
Determining Regions,” J.Mol.Biol.388(3) :541-558(2009) ;Bostrom,]J.et al.,
“Improving Antibody Binding Affinity And Specificity For Therapeutic
Development,”’Methods Mol.Biol.525:353-376(2009) ;Steidl,S.et al., “ln Vitro
Affinity Maturation Of Human GM-CSF Antibodies By Targeted CDR-
Diversification, ’Mol.Immunol.46 (1) :135-144(2008) ; fiBarderas,R.et al.,
“Affinity Maturation Of Antibodies Assisted By 1ln Silico Modeling,”
Proc.Natl.Acad.Sci.USA 105(26) :9029-9034 (2008) ,

(01121 LAy st 5| AT N

[0113]  FEACHIIEM I PO, S B (kB 1) AT LA S SR e N I R
(R 2 i

[0114]  fF— AT S H, WA R IR B B T MuSK TR 7 F B EE— 1 VR
MAEE = VEEUAD AEE A SUEE S RSO R IR 2 HP R B CORI 2 SRR 7
Ao

[0115]  fF— A5 7 S, S5 AILPORE MRk B 25 1 B0 (MuSK) 2553 T Huikmy oy
R By P AR A, R E R P AR A A
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[0116] (i) B 4bpE X1 (CDR-H1) , Hf 4 SEQ 1D NO:1%16.135.136.147 F£ 149 L —A
(IR P41, 53 SEQ ID NO:1%16.135.136.147 % 149 F— ML B ILR T4,
iR & AR T-SEQ ID NO: 1% 16,135,136 1475 149 H 451,23, 455 S LRk
55 (i) HAMREX 2 (CDR-H2) , HAUArSEQ ID NO:17%32.137.138.150 % 155F1F—/M1K
SILER T, 5k HSEQ ID NO:17%32.137.138.150% 155 T — ML B L /R 741, i
B AN T-SEQ ID NO: 177 32,137,138 150 155 B 471,23 45k 5/ & ILFRIK
AR5

[0117]  (iii) HAMRIEIX3(CDR-H3) , HAUESEQ ID NO:33%48.139.140.156%158.240
o5 1T AN ILILF ], 5 #SEQ 1D NO:33% 48,139,140, 156 %158, 552404251
FE— MBI 24 ZE TR A1, BTk 481 e Z AT $-SEQ 1D NO:33%48.139.140.156 %
158552407 251 1.2, 3 4k 5/ 2 L Tie 2y

[0118]  fr—ANSTt )y ZErh, S5 AL AR e I T 2R 2 1 s (MuSK) 25 &2 - ok 4y
TEE: () EE AR g5, FLA05 . SEQ ID NO: 1f{JCDR-H1Ek Z AN F-SEQ 1D NO: 145
1423 48k S LR AR 1 CDR-H1, SEQ 1D NO: 17f¥JCDR-H2k ZAH4HT-SEQ ID NO: 170145
1423 48k 5/ NS LR & AS [ CDR-H2, FIISEQ 1D NO: 33[%JCDR-H3 5k #AHAS T-SEQ ID NO: 335
1,23 485N R IERRISCAZ I CDR-H3 5 (11) TRk AT AR 45 ks, HoAu 25 : SEQ 1D NO: 2[1JCDR-
H1ak ZANT-SEQ ID NO:2H451.2.3 45k 5 AL 4 A7 1) CDR-H1, SEQ 1D NO: 18[#JCDR-
H2ERk Z AR T-SEQ 1D NO:18J741.2.3 .45k 5 M aA FEER M A5 ICDR-H2,, FISEQ 1D NO: 34[1]
CDR-H3uk #AHA T-SEQ ID NO:34HA51.2.3. 4k 5 ML R AR [FCDR-H3 ; (111) Hdk i) 4p
Shkld, HAu 5 : SEQ ID NO: 3[JCDR-H1mk ZAHXT-SEQ ID NO:3HAT1.2.3. 452 i
HCAEfFCDR-H1,SEQ 1D NO: 19f#JCDR-H2ulEAHNT-SEQ ID NO: 19H451.2.3. 455 M2 AL TR
MAFTHCDR-H2, AISEQ 1D NO: 35[¥JCDR-H3uk A AHXS§-SEQ 1D NO:35H.471.2.3. 4k 5243k
FRICAZIICDR-H3 5 (iv) Higk A AZ G50 0a;, HAu75 :SEQ 1D NO: 4f¥JCDR-H1 i ZF A T-SEQ 1D
NO:4HA1.2.3. 4555 FL G 2R [ CDR-H1, SEQ ID NO:20[JCDR-H2k FAHXT-SEQ ID
NO: 20 451,23, 455 5 FE R AE [FJCDR-H2 , FISEQ 1D NO: 36[#JCDR-H3uk & A%, T-SEQ
ID NO:36HA71.2.3 .45k P2 LRI N CDR-H3 5 (v) Hidgk ] A g5y, A5 . SEQ 1D
NO: 5CDR-H1 5 ZAHHT-SEQ 1D NO:5HA1.2.3. 48855 3L R AE ICDR-H1, SEQ 1D
NO: 21[#JCDR-H2k Z AN T-SEQ ID NO:21H51.2.3 .45k 5 L 22 [ CDR -H2 , FIISEQ
ID NO:37[¥JCDR-H3uk Z AR T-SEQ ID NO:37H451.2.3 45k 5 SRR [ICDR-H3 ; (vi)
i n AR S Mg, Hofu 4. SEQ ID NO: 6[FJCDR-H1ak FAHNT-SEQ ID NO:6E.451.2.3.45k5
N FERR AR YCDR-H1,SEQ 1D NO: 22f/JCDR-H2uk Z AN T-SEQ ID NO:22H.451.2.3.45k5
AR AT Y CDR-H2,, MISEQ ID NO: 38[#JCDR-H3uk AN T-SEQ ID NO:38H41.2.3.4
5N A SRS YICDR-H3 5 (vii) Fifi Al AR 45 43n, A2 . SEQ ID NO: 7Tf¥JCDR-H1Ek 41
XFTSEQ ID NO:7HA1.2.3. 4852 3L R I A7 [1JCDR-H1, SEQ ID NO:23[#JCDR-H25k & 4H
XFT-SEQ ID NO:23 HAG1.2.3. 48k 52 FEFRIMAT [JCDR-H2 , FIISEQ ID NO:39[JCDR-H38k &
AEXTT-SEQ ID NO:39HA451.2.3. 4Bk 5 EFRICAZIFCDR-H3; (viii) difk Al Arghaing, 3L
£ SEQ ID NO: 8f{JCDR-H1 5k Z 0% T-SEQ ID NO:8H A 1.2.3. 41k 5 5 I M AE [ CDR -
H1,SEQ ID NO:24[tJCDR-H2uk ZAHNT-SEQ ID NO:24H741.2.3.48k5 M FEFG AR [ CDR -
H2, FISEQ 1D NO:40[JCDR-H3uk F A4 T-SEQ ID NO: 407512345k 54 53 LRk Ax (1)

24



CN 119013308 A ﬁﬁ HH :I:; 18/101 7T

CDR-H3; (ix) %%‘LT/}Z%*’JWM@/\ SEQ ID NO:9f¥JCDR-H1ak#5 AN 1-SEQ ID NO:9HA
1.2.3. 45k 5o E RIS AR [FICDR-H1, SEQ ID NO: 25[JCDR-H2uk ZAHNT-SEQ ID NO: 254
1.2.3. 45k 5o BRI AR [FICDR-H2, FIISEQ ID NO:41[fJCDR-H3uk ZAHXST-SEQ ID NO:41H
1,23 485 M A S RIS ICDR-H3 5 (x) Fok ] A 45 fda, HoAu 55 : SEQ 1D NO: IOE’JCDR-
H1ak ZAHAST-SEQ ID NO:10H451.2.3 48524 LR A7 [ CDR-H1,SEQ ID NO: 26[1JCDR-
H2uk AN T-SEQ 1D NO: 2624 1.2.3. 45k 5/ M2 S M AZ ICDR-H2, FISEQ 1D NO: 42f
CDR-H3uk Z A T-SEQ 1D NO:42H451.2. 3.4k 5 SRS ICDR-H3 3 (xi) FifiE nf Ap 4t
Fadsk, Fofd 2 SEQ 1D NO: L1FJCDR-H1E AN F-SEQ 1D NO: 11HA1.2.3. 4k 52 5L IR
HCAEfFCDR-H1,SEQ 1D NO:27/fJCDR-H2ulF AN T-SEQ ID NO: 27 HA71.2.3. 455 M 2d AL TR
HCAZIYJCDR-H2, AISEQ ID NO:43[¥JCDR-H3uk #AHXTT-SEQ ID NO:43HA471.2.3.45k5 a5
PR P CDR-H3 5 (xi 1) Bk Al AR g5 A de, A2 . SEQ D NO: 12JCDR-H1 sk #5 A% T-SEQ
ID NO: 12 B 41,23 455 M s SEFR IS AF [P CDR-H1,SEQ 1D NO: 28[fJCDR-H2ak # AHx T-SEQ
ID NO:285451.2.3 .45k 5/ NS HL RIS CDR-H2 , FISEQ 1D NO: 44[#JCDR-H3k Z AN T
SEQ ID NO:44HH1.2.3. 48k BRI AR [FICDR-H3 5 (xiii) digk n]Ar g Agsey, HA 5.
SEQ ID NO:13[/JCDR-H1ukZEAHX T-SEQ ID NO: 13 HAG1.2.3 .45k 5 M L MRI% 25 [1ICDR-H1 ,
SEQ ID NO:29[JCDR-H2uk A% T-SEQ 1D NO: 295 451.2.3. 45k 55 ILe M AL [CDR - H2,
FISEQ ID NO:45[CDR-H3Ek Z AN T-SEQ ID NO: 4554 1.2.3. 4555/ 5 FLFRISAE ) CDR -
H3; (xiv) Sk n] AR g5 Aide, A4 :SEQ ID NO: 14[CDR-H1 sk FZAHA T-SEQ ID NO: 144
123,455 5 L FRIAF IICDR-H1, SEQ ID NO: 30[fJCDR-H2uk #AHN, T-SEQ ID NO: 3054
1.2.3. 45k 5o BRI AR [HICDR-H2, FIISEQ ID NO:46[1JCDR-H3uk ZAHXST-SEQ ID NO: 461
1,23 4805 N A BRI IR CDR -H3 5 (xv) Hofgk ] AR gh itk , HAD 25 SEQ 1D NO: 15[£JCDR-
H1sk ZAHXT-SEQ 1D NO:15H-451.2.3.45k51 Lii@yﬁ&”FEﬁCDR-Hl,SEQ ID NO:31[1JCDR-
H2 5k ZAAXF-SEQ 1D NO:31H751.2.3. 4ik5/r;g;iﬁyayﬂﬁaﬁcnR—H2,%DSEQ ID NO:47[%
CDR-H3Ek Z A T-SEQ ID NO:47HA1.2.3. 45k 5L FRIKAF[FJCDR-H3 ; (xvi) HEfk Af Ay
ghptie, A5 SEQ ID NO: 16/¥JCDR-H1Bk A AHX T-SEQ ID NO: 16 441,23 48k5 M2 ik
FRPGCAZICDR-H1,SEQ ID NO: 32[#JCDR-H2ul ZAHXS T-SEQ ID NO:32H451.2.3.45k5M 44 3
FRISCAZJCDR-H2, AISEQ 1D NO:48[#JCDR-H3Ek ZAHNI1-SEQ ID NO:48H41.2.3. 455 %4
SERUCEFICDR-H3 ; (xvii) Hgk ] A ghttyin, A5 : SEQ 1D NO: 135[¢JCDR-H1 Bk H AN T
SEQ ID NO:135H451.2.3. 455 M LR M ASICDR-H1, SEQ ID NO: 137[CDR-H2Ek F AT
T-SEQ ID NO: 13754 1.2.3 455 M L FRICAS 1) CDR-H2 , FISEQ ID NO: 139[%JCDR-H35k#
*EXT?SEQ ID NO: 139545 1.2.3. 45 S S RIMAS FFJCDR -H3 5 A1 (xviii) Hifk ] AR 2544
$a, A2 : SEQ 1D NO: 136[%JCDR-H1 sk E AN T-SEQ ID NO: 136 HA71.2.3. 452 AR
EQHFEﬁCDR—Hl SEQ ID NO:138[fJCDR-H2ik ZAHAT-SEQ ID NO:138J141.2.3.45k5 Mtk
FRAASJCDR-H2, AIISEQ TD NO: 140F%JCDR-H3 sk ZAHXSF-SEQ ID NO:140H41.2.3.45k5/
TR HCDR -H3 o FEHECDRI A AE e g2 it

[0119]  Fr—ANSt )y ZErh, S5 AL AR T 2R 2 1 s (MuSK) 25 &2 ok 4y
TS (i1.a) BEREPTA S5, HAUL . SEQ 1D NO: 2ffJCDR-H1Ek ZAHXT-SEQ 1D NO:2H
F1.2.3 4552 B BRI AR [ CDR-H1, SEQ ID NO: 18[1JCDR-H2uk Z AN T-SEQ ID NO: 181
A 1.2.3 485N 2 LR ICAL [1CDR-H2,, FISEQ 1D NO: 240ffJCDR-H3 (X2m1) k75 AHXST-SEQ
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ID NO:240HE451.2.3 455 NS S FRIA AR [ICDR -H3 5 (i1 .b) Tl n] Ap gEkydsk , Fofu 25 . SEQ
ID NO:2[fJCDR-H1 sk Z AN T-SEQ ID NO:2HA1.2.3 4552 B2 [ICDR-H1, SEQ 1D
NO: 18[fJCDR-H2uk Z AN T-SEQ ID NO:18H A 1.2.3.4uk5M A FLFRI ZF [FJCDR-H2 , FIISEQ
ID NO:241[/JCDR-H3 (X2m2) sk FAHXT T-SEQ ID NO:241HAG1.2.3. 455 AL Rk 22 1)
CDR-H3; (ii.c) Hfk nfArsfigtek, Hofu2r:SEQ 1D NO:2[fJCDR-H1 ok ZAH% T-SEQ ID NO:2H.
H1.2.3 4585 R AS 1 CDR-H1,SEQ 1D NO: 18[#JCDR-H2k ZAHNT-SEQ ID NO: 18151
H1.2.3. 45k 5 LRI AS HICDR -H2, FIISEQ 1D NO: 242[KJCDR-H3 (X2m3) 5k AHRT-SEQ
ID NO:242 545123485/ S FR M AR (I CDR-H3 5 (i1 . d) HE4ek AT AR 45 M dek, Hof0 2y SEQ
ID NO:2[fJCDR-HI =k ZAHNT-SEQ ID NO: 2 HA71.2.3. 45k 52 FLFR I ZE [CDR-H1,SEQ 1D
NO: 18fJCDR-H2E E AT T-SEQ 1D NO: 18 HLAF1.2.3 455 M 2A FLFR IS X [ICDR-H2, FIISEQ
ID NO:243[fJCDR-H3 (X2m4) sk Z AN F-SEQ ID NO:243H451.2.3 .4k 54 S LR ML 11
CDR-H3; (ii.e) Hff nfArst gtk , Hofu2r:SEQ 1D NO:2[fJCDR-H1 ok ZAHN T-SEQ ID NO:2H.
H1.2.3. 4805 N2 FLFR A [1JCDR -H1, SEQ 1D NO: 18[1JCDR-H2Ek ZAHNT-SEQ 1D NO: 18 H
H1.2.3. 45k 5 RIS AE HICDR -H2, FIISEQ 1D NO: 244[KJCDR-H3 (X2m5) 5k AHRT-SEQ
ID NO:244 HAT1.2.3. 455 M A SLBSCE CDR-H3; (11 £) Tk ] Az 4b iy, H 40 - SEQ
ID NO:2[¥JCDR-H1 gk Z A T-SEQ ID NO: 2 HLA51.2.3. 4585 M a4 2R 1 CDR-H1, SEQ 1D
NO: 18fJCDR-H2Ek A% T-SEQ ID NO: 185 471.2.3 .45k 54 5 KL M 25 1 CDR-H2 , FIISEQ
D NO:2459@CDR—H3(x2m6)iﬁ;%ﬁaxfﬂZSEQ ID NO:245 541,23 455 2 e i 2R 1)
CDR-H3; (ii.g) T4k n| A ghitisk, HoAu 4 SEQ ID NO: 2[¥JCDR-H1 sk ZAHNT T-SEQ 1D NO: 2
H1.2.3. 4805 N2 FLFR A [1JCDR -H1, SEQ 1D NO: 18[1JCDR-H2Ek ZAHNT-SEQ 1D NO: 18 H
H1.2.3 4885 G FEBRIAAR [ICDR -H2, FIISEQ ID NO: 246#JCDR-H3 (X2m7) 5k Z AN+ SEQ
ID NO:246 545123 455 S A RIS CDR-H3 5 (11 .h) Frgk n AR g5 A3k, HL A0 5 . SEQ
ID NO: 2[¥JCDR-H1 sk A T-SEQ 1D NO:2H1.2.3, 4i254\;&§iﬁyﬂi”FEﬁCDR—Hl,SEQ D
NO: 18[XJCDR-H2uk Z AR T-SEQ ID NO: 185H.451.2.3 4k 5/ S IL R M A2 rICDR -H2 , FISEQ
ID NO:247/fJCDR-H3 (X2m8) sk H AN T-SEQ ID NO:247H.751.2.3 45 Rl AL 1)
CDR-H3.

[0120]  fF—ASE )7 S, A ILPOHE MRk B 25 1 B0 (MuSK) 2553 T Huikmy oy
TS (xvii.a) SiEE A AR E5 A0, LA 5 : SEQ ID NO: 135[¥JCDR-H1sk HAHXS T-SEQ ID
NO: 1354 1.2.3 .48k 5N LRI ZZ JCDR-H1,SEQ ID NO: 137(¢JCDR-H2k AN T-SEQ
ID NO:137HA51.2.3. 485 AR IR FJCDR-H2 , AISEQ 1D NO: 248[JCDR-H3 (X17m1) 1,
%%EXT?SEQ ID NO:248 HLAT1.2. 3.4k 5 2 EEFR AR [CDR-H3 5 (xvii.b) Higk nfAr 4544
3, A1 :SEQ ID NO: 135[CDR-H1 sk ZAHXS T-SEQ ID NO: 135547123455 M2 TR
aiﬂFEﬁCDR—H1,SEQ ID NO:137[JCDR-H2uk F AN, T-SEQ ID NO:137HA41.2.3. 45k 5 M it
FRICAZCDR-H2, FISEQ ID NO: 249f%JCDR-H3 (X17m2) BLAANT-SEQ 1D NO:249H.41.2.
3 AES NS IR AR Y CDR-H3 5 (xvii. o) Bk il Arghtiyin, oAU 5 : SEQ 1D NO: 135[¢JCDR-
H1 5k AN T-SEQ ID NO: 135545123 4k 5 S BRI AF ICDR-H1, SEQ 1D NO: 13771
CDR-H2ER ZAHNTT-SEQ ID NO: 137 HA1.2.3. 4852 L FRI AR [1CDR -H2 , FISEQ 1D NO:
250JCDR-H3 (X17m3) 5k AN T-SEQ ID NO: 250 HA5 1.2 345k 5 S LB AR [H CDR - H3 5
(xvii.d) Bk A gEieisk, A4 SEQ ID NO: 135[fJCDR-H1uk ZAH%S T-SEQ ID NO:1355H
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1,23 455N A SRR [HJCDR -HL, SEQ D NO: 137f£JCDR-H2Ek ZAHNT-SEQ ID NO: 137
HA1.2.3. 455 s LR TCAR 1 CDR-H2, FISEQ 1D NO: 251 [1JCDR-H3 (X17m6) sk FAH T
SEQ ID NO:251HA1.2.3. 485 AL R A Y CDR-H3 .

[0121]  f—AEt )y 6, S5 AL ARE T 2 R 2 1 s (MuSK) 25 S 2 - Bk 4y
R TR T AR S A, L B T A A s (xix) EEBE T AR SR, LA SEQ 1D
NO: 147//JCDR-H1 5 Z AN T-SEQ ID NO: 147 HA51.2.3 .45k 5 S B M 2F 1) CDR - H1 , SEQ
ID NO:150[JCDR-H25k ZAHA T-SEQ ID NO: 1504512345k 5/ ™ 2 SFa M5 1) CDR-H2 , 1
SEQ ID NO:156[JCDR-H3uk Z A% T-SEQ ID NO: 156 H41.2.3 .45k 54 S FRISAF 1 CDR -
H3; (xx) difk A A gE A, 4045 . SEQ 1D NO: 148[f¥JCDR-H1 sk Z AR T-SEQ ID NO: 14854
1423 485N S LR P AF T CDR-H1, SEQ 1D NO: 151[JCDR-H2uk Z A% T-SEQ 1D NO: 1515
12,3455 L FRMCARCDR-H2 , MISEQ ID NO: 157[JCDR-H3 5k FAHN T-SEQ ID NO:
157 HAG 1.2, 3 4k 5SS LRI AR [HCDR - H3 5 (xxi) TE4%E AT AR 54k 3ek , (045 . SEQ ID NO:
149[f¥JCDR-H1 5k F AN T-SEQ ID NO:149H41.2.3. 4k 5N FLFRIM 25 [1JCDR-H1, SEQ 1D
NO: 152[1JCDR-H2uk Z AN T-SEQ ID NO: 152745 1.2.3. 485 M2 FE L AR [ CDR -H2 , F1ISEQ
ID NO: 158[JCDR-H3uk F AR T-SEQ ID NO:158 HAG1.2. 3,455 S AF [ICDR - H3 6
[0122]  fr—ANSTt )y 26, S5 AL AR e I s 2R 2 1 s (MuSK) 285 S 3 - ok iy 4y
R HE T AR S A, L E R T A SR (xxd 1) EBE T AR SR, LA SEQ 1D
NO: 147//JCDR-H1 5 Z AN T-SEQ ID NO: 147 H 4512345k 5 S S M 2F 1) CDR - H1 , SEQ
ID NO:153[JCDR-H25k Z AN T-SEQ ID NO: 1534512345k 5/ N 2 S Fe M5 1) CDR-H2 , 1
SEQ ID NO:156JCDR-H3 (3B2g1m1/3B2g2m1) Bk Z AN T-SEQ ID NO: 156 H-441.2.3.48(51
AR ICDR-H3 5 (xxii1) Bk il AR G5, A5 : SEQ 1D NO: 147[¥JCDR-H1 sl FAHX
T-SEQ ID NO:147HA1.2.3.485 2 LG 27 1) CDR-H1,SEQ ID NO: 154[1JCDR-H2Ek & 4H
XfF-SEQ ID NO:154H451.2.3.48k 5N LA CDR -H2, FISEQ ID NO: 156[%JCDR-H3
(3B2g1m2/3B2g2m2) Bk Z AN T-SEQ ID NO: 156 H-751.2.3.48k 5 N i 22 [ CDR -H3 5
(xxi) TRk AR g dek, HoAu 2. SEQ TD NO: 147[1CDR-H1mk ZAX T-SEQ ID NO: 147241,
2.3, 485N A IR AR [JCDR-H1 ,SEQ ID NO: 155[%CDR-H2uk FAHNF-SEQ ID NO: 15547
1423 4885 e & AF [ CDR-H2, FIISEQ 1D NO: 156[#JCDR-H3 (3B2g1m4/3B2g2m4) uk #4H
XTSEQ ID NO: 156 147123 4k 52 FERRIMCAE ) CDR -H3 o EXBECDRIV P A/ SR T HE (.
[0123]  fr—ANStE )y 6, S5 AL AR e I T 2B 2 1 s (MuSK) 285 S BTk 4y
FE5 . (1) EE A g Ry dek, A4 SEQ ID NO: 1f#JCDR-H1.SEQ ID NO:17[JCDR-H2F/ISEQ
ID NO:33[JCDR-H3; (i) di%k AJAr g fdsk, F4u A SEQ ID NO: 2[CDR-H1.SEQ ID NO: 18[%
CDR-H2HISEQ ID NO:34[JCDR-H3; (iii) Hrff nJAx&5#43n , AU SEQ 1D NO: 3fJCDR-H1
SEQ ID NO:19[KCDR-H2F1SEQ ID NO:35[KCDR-H3; (iv) E4k n] A 45 Mgk, F A 2rSEQ 1D
NO: 4[fJCDR-H1.SEQ ID NO:20[¢JCDR-H2FISEQ ID NO:36[JCDR-H3; (v) HE4k i Ar &byl , 3
£34-SEQ 1D NO:5[CDR-HL.SEQ ID NO:21[JCDR-H2HISEQ ID NO:37[/JCDR-H3; (vi) Hi%k Al
Areb ek, FLAUA-SEQ ID NO:6[ftJCDR-H1.SEQ ID NO:22[fJCDR-H2FISEQ ID NO:38[1JCDR-
H3; (vii) B n]ArgEfdsk, A5 SEQ 1D NO: 7/%JCDR-HI.SEQ ID NO:23[JCDR-H2HISEQ 1D
NO: 39[JCDR-H3; (viii) Efgk n] Ar gh Ayl , Hofu 2 SEQ 1D NO:8[JCDR-H1.SEQ ID NO:24[1
CDR-H2HISEQ ID NO:40[fJCDR-H3; (ix) Higk n]Ar&haa, HA0 5 SEQ 1D NO: 9ffJCDR-H1.SEQ
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ID NO:25[¢JCDR-H2FISEQ ID NO:41fJCDR-H3; (x) Hofk ] Ar g fytak, HAU£SEQ 1D NO: 1011
CDR-H1.SEQ ID NO:26[JCDR-H2HISEQ ID NO:42[#CDR-H3; (xi) Hifk n]ar iy, Hfu 25
SEQ ID NO:11ffJCDR-H1.SEQ ID NO:27[JCDR-H2HISEQ ID NO:43[/JCDR-H3; (xii) i n]4x
g iyde;, FLAUAySEQ ID NO: 12[1JCDR-H1.SEQ ID NO:28[XJCDR-H2FISEQ ID NO:44[#JCDR-H3;
(xiii) dEfE A AR 4ERIs, FLU4SEQ 1D NO: 13[JCDR-H1.SEQ ID NO:29[¢JCDR-H2FISEQ 1D
NO: 45[FJCDR-H3; (xiv) Hrfk n] Ar g5tk , Hof 2 SEQ 1D NO: 147%JCDR-H1.SEQ ID NO: 30[1
CDR-H2HISEQ ID NO:46[JCDR-H3; (xv) Hfk n] A ghthyda, H AU 4 SEQ ID NO: 15/CDR-H1
SEQ ID NO:31[fJCDR-H2HISEQ ID NO:47[JCDR-H3; (xvi) Hfk il 4r 45 i, I A 4-SEQ 1D
NO: 16[JCDR-H1.SEQ ID NO:32[JCDR-H2FISEQ ID NO:48[*JCDR-H3; (xvii) Hfk ] AR 4542
I3, Hfu4:SEQ ID NO: 135[fJCDR-H1.SEQ ID NO:137[¥JCDR-H2FISEQ ID NO:139[fJCDR-H3;
F(xviii) BESE R AR 45 My le; , HAu4SEQ ID NO:136[KJCDR-H1.SEQ ID NO:138[{JCDR-H2F
SEQ ID NO:140[JCDR-H3. EEECDRIFHI P AL R 1.

[0124]  fr—ANSTt )T 6, S5 AL AR T 2R 2 1 s (MuSK) 25 S 3T Huik iy 4y
F2: (i1.a) kA5, L 4-SEQ ID NO: 2[XJCDR-H1.SEQ ID NO: 18[¢JCDR-H2!]
SEQ ID NO:240[fJCDR-H3 (X2m1) ; (ii.b) HEfk A AF g5 Mg, H AU 5 SEQ 1D NO: 2JCDR-HI
SEQ ID NO:18[JCDR-H2FISEQ ID NO:241[XJCDR-H3 (X2m2) 5 (ii.c) Hofk n] A gh e, HoAu 2
SEQ ID NO:2[KJCDR-H1.SEQ ID NO:18[KJCDR-H2FISEQ ID NO:242[#JCDR-H3 (X2m3) ; (ii.d)
F Ak AR SE R, FLAU A5 SEQ ID NO: 2f#JCDR-H1.SEQ ID NO: 18[#JCDR-H2FISEQ ID NO:243
[{JCDR-H3 (X2m4) 5 (ii.e) FEEE N[ AR EEHIaE, oAU Ay SEQ 1D NO: 2/fJCDR-HI.SEQ ID NO: 18
CDR-H2HMISEQ ID NO:244[fJCDR-H3 (X2m5) ; (ii.f) Hifik n] Argh#adak, FLE4:SEQ ID NO: 2
CDR-H1.SEQ ID NO:18[JCDR-H2FISEQ ID NO:245[JCDR-H3 (X2m6) ; (ii.g) HpE N A 454y
I8, Hfu£;SEQ ID NO:2[KJCDR-HI.SEQ ID NO:18[JCDR-H2HISEQ ID NO:246[#CDR-H3
(X2m7) 3 (ii.h) 5k A 45 gE, HA2SEQ ID NO: 2[JCDR-H1.SEQ ID NO: 18[¥JCDR-H2FI
SEQ ID NO:247[JCDR-H3 (X2m8) »

[0125] ANty ZErh, S5 AL AR e I T 2R 2 1 s (MuSK) 285 5B T ok iy 4y
TS (xvii.a) Egk A A8 gbMgdE, HAUArSEQ 1D NO: 135[#¥JCDR-H1.SEQ ID NO:137[XJCDR-
H2AISEQ ID NO:248[/JCDR-H3 (X17ml) 5 (xvii.b) Ffk ] Arghft, FAJ5SEQ 1D NO: 1351
CDR-H1.SEQ ID NO:137/JCDR-H2FISEQ ID NO:249(JCDR-H3 (X17m2) ; (xvii.c) Bk nJAr 4k
Fde, HAUA-SEQ ID NO: 135[JCDR-H1.SEQ ID NO:137fKJCDR-H2FISEQ ID NO:250fCDR-H3
(X17m3) ; (xvii.d) EgE Az 45yt , Hfu£SEQ ID NO:135[JCDR-H1.SEQ ID NO:137[)
CDR-H2FISEQ ID NO:251#JCDR-H3 (X17m6) .

[0126]  fr—ANSTtE )T 26, S5 AL AR e I T 2R 2 1 s (MuSK) 285 53 - ok 4y
TR A g AR S Ay, Horp B R AR A s (xix) HEBE T AR S Ak, LB A SEQ 1D
NO: 147//JCDR-H1.SEQ ID NO:150[JCDR-H2F/ISEQ ID NO:156[KJCDR-H3; (xx) Hifk A] A5 £k 44
I3, Hfu4:SEQ ID NO: 148[fJCDR-H1.SEQ ID NO:151*JCDR-H2H/ISEQ ID NO:157[fJCDR-H3;
(xx1i) Ef A Ar 4t R dek, HoAuA5SEQ ID NO: 149(JCDR-H1.SEQ ID NO:152[JCDR-H2HISEQ ID
NO: 158[#JCDR-H3;

[0127]  fr—ANS0t )T 6, S5 AL AR e I T 2B 2 1 s (MuSK) 285 53T ok 4y
R T T AR S A, o E R T A SR A s (xxi 1) HEAE AT AR G AN, AU SEQ 1D
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NO: 147[#JCDR-H1.SEQ ID NO:153[/JCDR-H2FISEQ ID NO:156[%JCDR-H3 (3B2g1ml/3B2g2ml) ;
(xxiii) Bk r]ArgEfdek, FA0ASEQ ID NO: 147/%CDR-H1.SEQ ID NO: 154[#JCDR-H2FISEQ
ID NO: 156/fJCDR-H3 (3B2g1m2/3B2g2m2) ; (xxiv) Tufk n] A gh fytsh, Hofu £,SEQ 1D NO: 1471
CDR-H1.SEQ ID NO:155[KCDR-H2HISEQ ID NO:156[#JCDR-H3 (3B2g1m4/3B2g2m4) . HiECDR
FEA P AIAE BRI f,

[0128]  fr— ANty 26 , S5 AL AR I T 2B 2 1 s (MuSK) 285 52 - ok 4y
TR F R AR g A, o E i T AR 25 A0 £y SEQ ID NO: 147[¥JCDR-H1.SEQ ID NO:
153[KJCDR-H25k Z AN T-SEQ ID NO: 153 FZE/D0.1.2.3. 455 NS A [ICDR - H2 5 LR I 7
411, PAMSEQ 1D NO: 156[1JCDR-H3 (3B2g2m1) o {-— 3 JitE /5 56, CDR-H2 5 A4 - SIS T
SEQ ID NO:153HA3%/00.1.2.3. 45k 5 ML AR P51 556 77 5, CDR - H2 2 BE8 F AIAHN T
SEQ ID NO: 153 A E/D0.1.2.3. 4855 % 4r , Hrp R e A A 4F T8k 551 .2.6.7.8.9.10.
11.12.13.14. 15,16 17ak HAT = A4

[0129]  fr—ANSTt )y ZErh , S5 ALY AR e I s 2R 2 1 s (MuSK) 285 S 3 Tk iy 4y
R EE AR g e, FOrp E R T A SR A

[0130]  -4U4:SEQ ID NO: 147k ZAHNT-SEQ ID NO: 14754123 4k 55 LRIk AR 11
CDR-HIZAZE R 741,

[0131]  -fU£;SEQ ID NO: 1535k Z AN F-SEQ 1D NO: 15354412345k 5 2 SEFR AR 11
CDR-H2Zd B 741, A M

[0132]  -494:SEQ ID NO: 156k ZAHNT-SEQ ID NO: 15614123 4k 55 LRIk AR 11
CDR-H3%Z FE R [741) (3B2g2ml) o

[0133] 55 SEH, HUARIYICDR-H2 45 58 30 B 5 I 2R (P) (AR SR AN (5 (2R
W) DA AT 55507 B 5 22508 (S) BRA % (N) .

[0134]  fr—ANSt )y ZErh, S5 AL AR e T 2R 2 1 s (MuSK) 25 S 2 - Bk 4y
R EE AR g A, FOrp E R T A S A A

[0135]  -fu2;SEQ ID NO: 1478k FHSEQ ID NO: 1474H % [ICDR-H1 S SEfR 741,

[0136]  -fu£;SEQ ID NO:153kHSEQ ID NO: 153415k [{JCDR-H2 % LR 41, DL &

[0137]  -{9£;SEQ ID NO:156kH{SEQ ID NO: 15641 5% KICDR-H3% LR 741 (3B2g2ml) .
[0138]  PERIHEME T EHEECDR/ T T4

HCDR1 HCDR2 HCDR3
mAb/Fab SEQ SEQ SEQ
o %1 ID =27 ID ID
: FF31
NO: NO: NO:
[01 39] X1 SSSIH 1 SISSSSGSTSYADSVKG 17 KYWSQYYWAHYYGGLDY 33
X2 SSSIH 2 SISSSYGSTSYADSVKG 18 SEGDRYVSGYMGMDY 34
X2m1 SSSIH 2 SISSSYGSTSYADSVKG 18 SEGDRYVSGYFGFDY 240
X2m2 SSSIH 2 SISSSYGSTSYADSVKG 18 SEGDRYVSGYFGLDY 241
X2m3 SSSIH 2 SISSSYGSTSYADSVKG 18 SEGDRYVSGYSGFDY 242
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HCDR1 HCDR2 HCDR3
mAb/Fab
P SEQ SEQ SEQ
Gl ID R ID R ID
NO: NO: NO:
X2m4 SSSIH 2 SISSSYGSTSYADSVKG 18 SEGDRYVSGYSGLDY 243
X2m5 SSSIH 2 SISSSYGSTSYADSVKG 18 SEGDRYVSGYFGMDY 244
X2m6 SSSIH 2 SISSSYGSTSYADSVKG 18 SEGDRYVSGYSGMDY 245
X2m7 SSSIH 2 SISSSYGSTSYADSVKG 18 SEGDRYVSGYMGFDY 246
X2m8 SSSIH 2 SISSSYGSTSYADSVKG 18 SEGDRYVSGYMGLDY 247
X3 SSSIH 3 SISSSSGYTYYADSVKG 19 SWYEMWMSGYFGFDY 35
X4 SSSIH 4 SISSSSGSTYYADSVKG 20 GEHDYYVFGYLGMDY 36
X5 SSSIH 5 SISSSSGSTSYADSVKG 21 SYTMFYYGGWYGSGYFGM | 37
DY
X6 SSSIH 6 SISSYSGYTYYADSVKG 22 TYGSYYVSSYTGMDY 38
X7 SSSIH 7 SISSSYSSTYYADSVKG 23 LAGLYHYPGYLGLDY 39
X8 SSSIH 8 SISSSSGSTSYADSVKG 24 SWSYHPWYYHVGWYTGLD 40
Y
X9 SSSIH 9 SIYSSSGSTYYADSVKG 25 SGGEFYITSYYGMDY 41
X10 SSSIH 10 SISSSYSSTSYADSVKG 26 KYYRWRHNKYQGFDY 42
[01 40] X1 SSSIH 1 SISSYSGSTYYADSVKG 27 SWGSYYVSGFVGFDY 43
X12 SSSIH 12 YISPSSGYTSYADSVKG 28 QYWVPQWWITQYFGMDY 44
X13 SSSIH 13 SISSSSGSTSYADSVKG 29 SSEHWYTIGYYGIDY 45
X14 SSSIH 14 SISSSSGYTYYADSVKG 30 GSHHWFLWIYSGLDY 46
X15 SSSIH 15 SISSSYGSTSYADSVKG 3 SEGDRYVSGYMGMDY 47
X16 SSSIH 16 SIYSSYGYTSYADSVKG 32 NWGYYMYWGWYYALDY 48
X17 YSSIH 135 SIYSSSGSTYYADSVKG 137 GDHGYYVFGYLGMDY 139
X17m1 YSSIH 135 SIYSSSGSTYYADSVKG 137 GDHGYYVSGYLGMDY 248
X17m2 YSSIH 135 SIYSSSGSTYYADSVKG 137 GDHGYYVYGYLGMDY 249
X17m3 YSSIH 135 SIYSSSGSTYYADSVKG 137 GDHGYYVSGYLGFDY 250
X17m6 YSSIH 135 SIYSSSGSTYYADSVKG 137 GEHGYYVSGYLGFDY 251
X18 SSSIH 136 SISSSSGYTSYADSVKG 138 KYSKRAYPDYYWRGLDY 140
14D10 DYGMS 147 AIPWNGGSTYYKESVKG 150 RSGRIAFGALDA 156
7G4 DYGMS 147 AIPWNGGSTYYKESVKG 150 RSGRIAFGALDA 156
3C4 DYGMS 147 AIPWNGGSTYYKESVKG 150 RSGRIAFGALDA 156
3B2 DYGMS 147 AIPWNGGSTYYKESVKG 150 RSGRIAFGALDA 156
3G3 DYGMS 147 AIPWNGGSTYYKESVKG 150 RSGRIAFGALDA 156
31G2 DYGMS 147 AIPWNGGSTYYKESVKG 150 RSGRIAFGALDA 156
31B7 DYGMS 147 AIPWNGGSTYYKESVKG 150 RSGRIAFGALDA 156
17H10 ARYYSW | 148 VIAYDGSTYYSPSLKS 151 GSSRVAAAFDS 157
S

30




CN 119013308 A ﬁﬁ HH :I:; 24/101 1L

HCDR1 HCDR2 HCDR3
IESRE SEQ SEQ SEQ
G R3] ID R3] ID Fe3 ID
NO: NO: NO:

23B6 ARYYSW | 148 VIAYDGSTYYSPSLKS 151 GSSRVAAAFDS 157
S

30E1 ARYYSW | 148 VIAYDGSTYYSPSLKS 151 GSSRVAAAFDS 157
S

30A11 ARYYSW | 148 VIAYDGSTYYSPSLKS 151 GSSRVAAAFDS 157
S

[0141] 16F11 LYYMN 149 VIDTHSIAYYADSVKG 152 GRTALVR 158

4C11 LYYMN 149 VIDTHSIAYYADSVKG 152 GRTALVR 158

7A12 LYYMN 149 VIDTHSIAYYADSVKG 152 GRTALVR 158

7G12 LYYMN 149 VIDTHSIAYYADSVKG 152 GRTALVR 158

7B8 LYYMN 149 VIDTHSIAYYADSVKG 152 GRTALVR 158

3B2g1m1 | DYGMS 147 AIPWSGGSTYYKESVKG 153 RSGRIAFGALDA 156

3B2g1m2 | DYGMS 147 AIPGSGGSTYYKESVKG 154 RSGRIAFGALDA 156

3B2g1m4 | DYGMS 147 AIPWQGGSTYYKESVKG 155 RSGRIAFGALDA 156

3B2g2m1 DYGMS 147 AIPWSGGSTYYKESVKG 153 RSGRIAFGALDA 156

3B2g2m2 | DYGMS 147 AIPGSGGSTYYKESVKG 154 RSGRIAFGALDA 156

3B2g2m4 | DYGMS | 147 AIPWQGGSTYYKESVKG 155 RSGRIAFGALDA 156

[0142]  FE—B850E 75 S, ASCHR AT 5 TMuSKHUAR ) 7018 B & 72 Bl T AR 25 A0 3k
R T AR A B

[0143] (i) HAMJEX T (CDR-L1) , H HATSEQ ID NO:49%64.141.142.159% 169F1/F—
MYUEEREF 4, 5k SEQ ID NO:49%F64.141.1428%159% 169F/T— ML B IR T
HI, AR B4 5SEQ 1D NO: 49464141, 14288159 % 169 [RAF— /N AT E /080 % [T
A [F—1E

[0144]  (ii) H#MEIX 2 (CDR-L2) , HHAGSEQ ID NO:65%80.143.144.170 % 1 79H{T—
MY P4, 5k SEQ ID NO:65%80.143.1445K 170 179F T — MU LB EILR T
Y, AR &4 5SEQ 1D NO: 65480143, 14457170 & 179 F— A HAT £ /080 % J7 41
]k 5 A1

[0145]  (iii) H#MREIX 3 (CDR-L3) , HHEASEQ ID NO:81% 96.145.146.180%F 195H (T
— /MR IERR T, Bk SEQ ID NO:81%96.145.1465% 1805 195/ F— MU LB M LR
F4, AR &8 41 55SEQ 1D NO:81796. 145,146k 1804 195FH [T — N H AT %7080 %
Fr A

[0146]  FE—BE5ii /5 2, AR SCHR AT O EE T MuSKH U Y 7038 0 5 2t T AR 25 Fy Ja
Tl T AR A B

[0147]  (iv) HAMAEIX 1 (CDR-L1) , HEATSEQ ID NO:49%64.141.142.159% 16971(F—
AMPEIEFRFFS, 5k SEQ 1D NO:49% 6414114235159 169 T —/MULB i SR
HII, AR & B A AERT-SEQ ID NO:49%64.141.1428%159 % 169FH [AfF— A HA51.2.3.
4T N R ATRINAL 5

[0148]  (v) HAMJLEIX 2 (CDR-L2) , H HATSEQ ID NO:65%80.143.144.170% 179F1/F—
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MR P, 5k SEQ 1D NO:65%80.143.1445% 170 1 79HAE— /MY EMB M LR T
HI, Bk 44 1 EMHXT?SEQ ID NO:65%80.143.14455170F 179 F— N HA1.2.3.4
Bk O A LR IR 5 F
[0149] (Vl)g%bg%mz?)(cm L3) , L HASEQ ID NO:81%96.145.146.180 % 195H(F—
MU EER T, 5k ZSEQ ID NO:81%96.145.1461%180 % 195 F— /MRS B 2 LR T
H), Btk 485 e A T-SEQ 1D NO: 817496 145,146k 1804 195H (1 F— N HA1.2.3.
4B RIS -
[0150] {1 — NS5 SR, AKSCFR A T I 2 T MuSKHU AR 1943 1 1 i ] AR S5 AL 3 60 2
(i) B4 T AR £E M3k, FLE04r . SEQ D NO: 49[JCDR- L1k A T-SEQ 1D NO:49-751.2.3.
485N A IR AR CDR-L1,SEQ ID NO:65[%CDR-L25k ZAEXNT-SEQ ID NO:65H-451.2.3.
4l 5 IR AT [FICDR- L2, FISEQ ID NO:81[#JCDR-L3uk #FAHAS T-SEQ ID NO:81H41.2,
3 AEB A FRIMCE CDR - L3 (1) F25E nl AR g5 443, AU 5. SEQ 1D NO:50fJCDR-L1sk+4
AT T-SEQ ID NO: 504512348k 5L FRI%AECDR-L1, SEQ 1D NO:66/1JCDR-L25k#
AT T-SEQ ID NO: 664512345k 5 SRR ICDR-L2, AISEQ 1D NO: 82ffJCDR- L3k
FAAST-SEQ 1D NO: 8245123 4k 5 S FERR AL ICDR- L3 (111) F5k n] AR g5 Alydn, I
£ :SEQ ID NO:51[JCDR-L1sk Z AN T-SEQ ID NO:51 HAG1.2.3 4k 5 S LRk 2r 1)
CDR-L1,SEQ ID NO:67[/JCDR-L2ukZ A T-SEQ ID NO:671HA71.2.3 . 4uk5 Mol LRI 11
CDR-L2,F1SEQ ID NO:83[JCDR-L3ukZ A 1-SEQ 1D NO:83H451.2.3.45k5 2 FEFR A A
[FJCDR-L3; (iv) ik ] A g5 443, , LA 245 : SEQ ID NO: 52[¥JCDR-L1 5k F AT T-SEQ 1D NO: 52
HAF1.2.3. 4552 BRI [ CDR-L1, SEQ ID NO: 68[1JCDR-L2uk E AN T-SEQ ID NO:68
/\7@1 2.3 485 N A R AR ICDR-L2, FISEQ 1D NO: 84[FJCDR-L3uk FAHX1-SEQ ID NO:
84HAG1.2.3. 4k 55 LR AR [FICDR - L35 (v) ik nT AR £k gy, HLAU 45 . SEQ TD NO: 5371
CDR-L1uk A% T-SEQ ID NO:53HF51.2.3. 4&54\@9@%5&%9@CDR—L1,5EQ ID NO: 691
CDR-L28k FZ A4 T-SEQ 1D NO:69HA1.2.3 455 Mol FLFRIM AR [CDR- L2, FISEQ 1D NO: 85
[JCDR- L3k ZAA T-SEQ 1D NO: 85412345k 55 ILe AT [ICDR- L35 (vi) #2458 i AR
ghpti, A5 SEQ ID NO:54f¥JCDR-L1Bk A A T-SEQ ID NO:54 541,23 48k5 24 ik
FRICAZICDR-L1,SEQ ID NO: 70[#JCDR-L2ul ZAHXS T-SEQ ID NO:70H451.2.345k5M 4543
FRISCAZICDR-L2, AISEQ 1D NO:86[#JCDR- L3k ZAHN1-SEQ ID NO:86H441.2.3. 45524
BRI IICDR-13 5 (vii) 525k rl AR g5, A5 : SEQ 1D NO:55[¥JCDR- L1 sk 75 A 1-SEQ
ID NO:55E-41.2.3. 455 M SEFRIS S [FJCDR-L1,SEQ ID NO: 71[#JCDR-L28k #AHx T-SEQ
ID NO:71HAG1.2.3. 4852 3R AR [FCDR - L2, FISEQ ID NO: 87[¥JCDR-L3uk & AN T
SEQ ID NO:87Hf51.2.3. 45N B M AR FJCDR-L3; (viii) 5k n Ar Mg lsk, HoAu 4
SEQ ID NO:56[1JCDR-L15kZ A% T-SEQ ID NO:56 412,345k 55 LRI AF ICDR- L1,
SEQ ID NO:72[/JCDR-L2uk ZAHX T-SEQ ID NO: 72 HAF1.2.3 .45k 5N RIS 2T [ICDR-L2,
FISEQ ID NO 88[1JCDR-L3uk Z AN T-SEQ ID NO:88H471.2.3. 4k 5N IR 2511 CDR -
1.3; (ix) Bk ] Ar s figh;, H404r . SEQ 1D NO: 57[%JCDR-L1sk F A% F-SEQ ID NO: 5741,
2.3. 4&54\;@%@@& *[JCDR-L1,SEQ ID NO: 73[JCDR-L2uk#Z AN 1SEQ ID NO: 7341,
2.3 45N LR AR R CDR - L2, FIISEQ 1D NO 89JCDR- L3k FAHXS T-SEQ ID NO:89H 4
1223 AERB 24 FEFRIMAR Y CDR - L3 5 (x) B2l i) Ar b haydeg, Hof0 5 : SEQ 1D NO: 58[¥JCDR-L1
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ok FAINTSEQ ID NO:58H-451.2.3.45k5 N IL A AR [1JCDR-L1,SEQ ID NO: 74[#JCDR-L2
ok ZART-SEQ 1D NO: 74545 1.2. 3 455N LR AR 1) CDR - L2, FIISEQ ID NO: 90[JCDR-
L3k #F AN T-SEQ ID NO:90H AT 12,345k R AL ICDR - L35 (x1) gk ] AL 4544
fk,,\ £ :SEQ ID NO:59[fJCDR-L1uk FAHXT-SEQ ID NO:59 41,2345k 5N Lk
AFFJCDR-L1,SEQ 1D NO: 75[JCDR-L2uk F A T-SEQ ID NO: 75 H451.2.3. 45k 52 SR
AF[¥JCDR-L2, MISEQ ID NO:91f¥JCDR-L3ukF AN T-SEQ ID NO:91 HA71.2.3. 455 M2 AL TR
HMUARIFICDR-L3; (xii) 2B I Ar g5 Fg s, HoA0 2y . SEQ 1D NO:60[1JCDR-L1uk A T-SEQ 1D
NO: 6054123 4555 L e IS ICDR - L1, SEQ 1D NO: 76[{JCDR - L2k A% T-SEQ 1D
NO: 76 H 451,23 4k 52 LRI AR UCDR - L2, FISEQ D NO: 92f{JCDR- L3 sk A% T-SEQ
ID NO:92H451.2.3 45k 5N S SR AR FEICDR - L3 s (xi11) B4k nl AF 4 Mg, Fo4u 4. SEQ 1D
NO:61[JCDR-L1 5k FZAHX T-SEQ ID NO:61 HA1.2.3. 45k 5N LM 25 [¥JCDR-L1, SEQ 1D
NO: 77[¥JCDR- L2k Z AN T-SEQ ID NO:77HA1.2.3. 4k 5N FLFRIMZF K CDR-L2 , FIISEQ
ID NO: 9SEﬁCDR L3ak Z AN T-SEQ 1D NO:93H 45123485/ 5 FE PRI AT CDR - L3 ;
(xiv) 258 A AR 4, FL4U 4 . SEQ ID NO: 621JCDR- L1k Z A% T-SEQ 1D NO:62H451.2.
3, 4ik54\ SRR CDR-L1, SEQ ID NO: 78[fJCDR-L2uk FAHXS T-SEQ ID NO: 78 HLA51.2.
3 4Bk 5 N FEFG AR CDR - L2, AISEQ 1D No-94930DR—L3?§%%¢HXTﬂZSEQ ID NO:94H. A1,
2.3 45 N A SRR IR CDR - L35 (xv) Fap AT AR 25 4hdek, HoAg 25 : SEQ ID NO:63ffJCDR-L11k
FAART-SEQ 1D NO:63H451.2.3. 4iz5/h;x;£@&ay S[¥JCDR-L1,SEQ ID NO:791JCDR-L25k
FHDST-SEQ 1D NO: 795412345k 55 3L AR [1CDR- L2, FIISEQ 1D NO 95[JCDR-L3
SCEARNT-SEQ 1D NO:95 54712345k 6/ M2 S FR AR [P CDR - L3 (xvi) ik M AZ G AL dik,,
HAUL :SEQ 1D NO:64[JCDR-L1sk A AT T-SEQ ID NO:64H41.2.3, 4i25/\;£§iﬁyaiﬂﬁéﬁ
CDR-L1,SEQ ID NO:80fFJCDR-L2Ek FAHNT T-SEQ 1D NO: 801,23 455 s BT 2R 11
CDR-L2,FISEQ ID NO:96[JCDR-L3uk#Z A T-SEQ ID NO: 96545123 45k5 2 FEFR A A
[FJCDR-L3; (xvii) 4k i Ar s Mg, HoAu 25 SEQ 1D NO:141[¥CDR-L1 gk AN T-SEQ 1D
NO: 141 HLAA1.2.3. 45k 5N LR A I CDR- L1, SEQ ID NO: 143[1JCDR-L28k #AH%f T-SEQ
ID NO: 143 H451.2.3. 4585 M2 RIS ICDR- L2, FIISEQ ID NO: 145[KJCDR - L3k Z AR T
SEQ ID NO:145H451.2.3. 45N F R ASHICDR-L3; (xviii) Bk il AR gEfgta, Hfu o
SEQ ID NO:142[KJCDR-L1ukZ A4 T-SEQ ID NO: 142 H41.2.3.45k5 S LR 2R [ CDR -
L1,SEQ ID NO:144[JCDR-L2ukZ AN T-SEQ ID NO:144H451.2.3.48k5 M MR AR 1)
CDR-L2,A1SEQ ID NO: 146FJCDR-L3s AN T-SEQ 1D NO: 146 54512345k 52 SR
AFRICDR-L3 F2HECDRI A E F F2rhfifit.
[0151] %’EJ\ﬁmﬁ m zixwﬂ/\ﬂﬁﬁﬂusmﬁ:m > BB AT AR £ R B
(xix) 258 P AR 4t , FL4U 2 . SEQ ID NO: 159f%JCDR- L1k Z A% T-SEQ ID NO: 159541,
2.3, 4?25/ﬁ;x§iﬁyﬂi EﬁCDR L1,SEQ ID NO:170fJCDR-L2uk A4 F1-SEQ 1D NO:170HA4
1.2.3. 45k 52 BRI [HICDR-L2, FIISEQ ID NO: 1809@CDR—L3iE%%¢HXTﬂ:SEQ ID NO:180
HA1.2.3 486N S LRI FHICDR - L3 (xx) Rk ] A 45 fta, HAu 5 : SEQ 1D NO: 1591
CDR-L1ak &A% T-SEQ ID NO:159H-451.2.3. 4ik54\ SAFERR AR ICDR-L1,SEQ ID NO:171
JCDR-L28k ZAENTT-SEQ ID NO:171H71.2.3 .45k 5 2 3E R A 1JCDR-L2, FIISEQ 1D
NO: 181/#JCDR- L35k Z AN T-SEQ ID NO: 181 HA51.2. 345k 54 5L e 1CDR- L35 (xxi)
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IR N AR SE R, o2 . SEQ ID NO: 160[JCDR-L1ak F AN T°SEQ ID NO: 160 EA51.2.3.4
is SRR E’jCDR L1,SEQ ID NO:172fJCDR-L28k# A4 T-SEQ 1D NO:172HA1.2,
3 4Bk 5 2 ELFG AR [CDR - L2, AISEQ 1D NO: 1829/3CDR—L335%‘*ES(T$SEQ ID NO:182H.4
1.2.3. 4 5N LRI AS Y CDR - L3 s (xxii) %k AT AF 45 M3, Hofu 25 . SEQ 1D NO: 159(1)
CDR-L1ak A% T-SEQ ID NO:159H-451.2.3. 4&54\ SAFEFG AR CDR-L1,SEQ ID NO:172
JCDR-L28k ZAENTT-SEQ ID NO:172H71.2.3 45k 52 3E R A7 1JCDR-L2, FIISEQ 1D
NO:183fJCDR-L3k & AHXT T-SEQ ID NO: 1834 1.2.3.45k5 2 L M A5 [1JCDR-L3;
(xxiii) Bk A AR gEFgde, HoAu 2. SEQ 1D NO: 1591CDR- L1k F A% T-SEQ 1D NO: 15924
1423 485N LR 2SI CDR-L1, SEQ ID NO: 171/JCDR- L2k A% T-SEQ 1D NO: 1715
H1.2.3. 48k 5N A LR AR ¥ CDR- L2, FISEQ 1D NO: 1849/3CDR L3ukZAHNFSEQ 1D NO:
184545123 48k 5N A LRI AT [CDR - L35 (xxiv) B0k il Ar 4543, Ho40 45 . SEQ ID NO:
1597JCDR- L1k ZAIX T-SEQ 1D NO: 159H.41.2.3, 4&54"%%@5&&“9@@[&&1,8% D
NO: 173[/JCDR-L28k AN T-SEQ ID NO: 173H451.2.3 45k 5N L FRISCAE[IICDR- L2, FISEQ
D No:185aﬁCDR—L332%‘4‘Eﬁ?SEQ ID NO:185H451.2.3.4uk5/N 5 S 27 1) CDR- L3
(xxv) BRE A AR g5 Figdy, HA0 2y . SEQ ID NO: 159(%JCDR-L1 sk #AH T-SEQ ID NO: 1595141,
2.3, 485 N A R A AR E]’jCDR L1,SEQ ID NO:173[JCDR-L2uk A4 F1-SEQ 1D NO: 173 HA4
1.2.3. 45k 5o E R4 [HICDR-L2, FIISEQ ID NO: 186[1JCDR-L3uk ZAH N T-SEQ ID NO: 186
1223 A5 MRS I CDR - L3 s (xxvi) B35k A Ar g5 Mgk, Fofu 2. SEQ 1D NO: 161
FJCDR-L1ak FZ AN T-SEQ ID NO:161H451.2.3.485 N2 JE RIS A [1JCDR-L1,SEQ ID NO:
174[1JCDR-L28k Z AN T-SEQ ID NO: 174545 1.2.3. 485 M2 FLFG AR CDR-L2, FISEQ 1D
NO:187[fJCDR-L3kZAHXT T-SEQ ID NO:187 A 1.2.3.45k5 4l R M AF[1JCDR-L3;
(xxvii) Bk A AR gEFgde, HoAu 2. SEQ 1D NO: 1621CDR- L1k F A% T-SEQ 1D NO: 16224
1.2.3. 4&54\@9@2@@&%9’3CDR—L1 SEQ ID NO:174fJCDR- L2k ZAHXT-SEQ 1D NO: 1745
H1.2.3. 455N LR MCAR)CDR-L2, MISEQ ID NO: 188[1JCDR-L3uk FAHN T-SEQ ID NO:
188 H.441.2.3. 4852 3 BRI AR [ CDR-L3 5 (xxviii) gk n] A2 4y, A4 . SEQ 1D
NO: 163[/JCDR-L1Ek Z AN T-SEQ ID NO: 163 H451.2.3.45k5 S S M 2r (1) CDR- L1, SEQ
ID NO:174[fJCDR-L28k ZAHKST-SEQ ID NO:174H451.2.3 .45k 52 IE M2 I CDR-L2 , FI1
SEQ ID NO:188[¥JCDR-L3ukZAHN; T-SEQ ID NO:188H-451.2.3.45k5/ ™ L FRIAEICDR -
1.3; (xxix) 25k n] A 4 H3e , FLA0 2 . SEQ TD NO: 164[KJCDR- L1k ZAH% T-SEQ ID NO: 1645
F1.2.3. 4552 IE BRI AR [JCDR-L1, SEQ ID NO: 174/1JCDR-L28k Z AN T-SEQ ID NO:174
HA1.2.3. 485 5 FL R AT 1ICDR- L2, FISEQ 1D N0-189EGCDR—L3jz%%EXT$SEQ D
NO: 189 H-H1.2.3 485 LRI AR [FICDR - L35 (xxx) gk 0] Ar 4 fg kil , A2 . SEQ 1D
NO: 165/JCDR- L1k A AN F-SEQ 1D NO:165H5.451.2.3. 4&54\@9@2@@&%9@@1%11,8}3@
ID NO:175[JCDR-L28k ZAHAST-SEQ ID NO:175H-451.2.3 .45k 52 3E M2 I CDR-L2 , FI1
SEQ 1D NO: 1909@01)1% L3k Z AN T-SEQ 1D NO: 190241234555/ 24 S FR T4 28 [ CDR -
L3; (xxxi) 5k n] A5 Fn, FLA 45 :SEQ 1D NO: 166[1JCDR-L1k #AH% T-SEQ 1D NO: 1665
£1.2.3 4&54\’;9%&@RE&WEGCDR—L1,SEQ ID NO: 176HJCDR-L28 A JT-SEQ 1D NO:176

HA1.2.3. 485 5 FE R AT 1ICDR- L2, FIISEQ 1D NO-191%CDR—L3&%‘*EXT$SEQ D
NO: 19145123 4k 5N S TR AR [RJCDR - L3 5 (xxx 1) %5k A Ar 5 Mg, F40 45 . SEQ 1D
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NO: 167[¥JCDR-L15k ZAH% T-SEQ 1D NO: 167 HA51.2.3. 45k 5l e i 45 [ICDR- L1, SEQ
ID NO:177[JCDR-L28k Z AN T-SEQ ID NO: 177545123 45k5/ N 2 S e M5 1) CDR-L2 , il
SEQ ID NO:192f¥JCDR-L3uk Z A% T-SEQ ID NO:192H41.2.3. 45k 52 S FRISAF 1) CDR -
L3; (xxxii) B4k n] Ar g Mg, FLA0 4 . SEQ ID NO: 168[KJCDR- L1k #AHNT T-SEQ ID NO: 168
HAF1.2.3 485N LRI AR ICDR-L1, SEQ 1D NO: 178[¥JCDR-L25k & A% T-SEQ ID NO:
178 B 512,345k 5N LG AT I CDR-L2, FIISEQ ID NO: 193[JCDR-L3sk ZAHNT-SEQ ID
NO: 19354123 455N LR AR IR CDR - L3 (xxxii1) Bk il AR 45 Mg, H A4 . SEQ 1D
NO: 169[¥JCDR-L15k ZAH% T-SEQ 1D NO: 1694512345k 5l SR i A5 [CDR- L1, SEQ
ID NO:179[JCDR-L2uk F AN T-SEQ ID NO: 179 HA71.2.3. 45k 5/ M FEER M AE [1ICDR - L2, A1
SEQ ID NO:194f{JCDR- L3k Z A% T-SEQ ID NO: 194 H41.2.3. 45k 52 LRI AF 1 CDR -
L3,

[0152]  fE— A3 7 1, A A TF I3 FMuSK TR 23 1 (15255 1] AR g5 A (0 75
(1) 5258 T Ar S5 M3 , FLAU A7 SEQ 1D NO:49[%JCDR-L1.SEQ ID NO:65[CDR-L2FISEQ ID NO:
81f¥JCDR-L3; (ii) 2%k ] AF 4k #ydsk, Hifu4-SEQ ID NO:50/JCDR-L1.SEQ ID NO:66[*JCDR-L2
FISEQ ID NO:82[JCDR-L3; (iii) 25k nAr&hiald, U5 SEQ ID NO:51[#CDR-L1.SEQ ID
NO: 67[JCDR-L2FISEQ ID NO:83[JCDR-L3; (iv) Fsk ] A ki, HA 5 SEQ 1D NO: 52[1
CDR-L1.SEQ ID NO:68[JCDR-L2FISEQ ID NO:84[KJCDR-L3; (v) i%k A Ar&h e , Fo 40 55 SEQ
ID NO:53[fJCDR-L1.SEQ ID NO:69[*JCDR-L2FISEQ ID NO:85[/CDR-L3; (vi) #5k n]Ar &k 44
i, A SEQ ID NO:54[CDR-L1.SEQ ID NO:70[¥CDR-L2HISEQ ID NO:86[JCDR-L3;
(vii) B4k ] A gE#d , o 5SEQ ID NO:55[%CDR-L1.SEQ ID NO:71[4CDR-L2HISEQ 1D
NO:87[JCDR-L3; (viii) ek AR 45 4)e , Hi A5 SEQ ID NO:56/KCDR-L1.SEQ ID NO:72[7]
CDR-L2F1SEQ ID NO:88[JCDR-L3; (ix) 45k ] A ghthyda, H AU A SEQ 1D NO:57[JCDR-L1
SEQ ID NO:73[XJCDR-L2FISEQ ID NO:89[JCDR-L3; (x) #4k n] Ar gk ydei , HAu Ay SEQ ID NO:
58[JCDR-L1.SEQ ID NO:74[%CDR-L2FISEQ ID NO:90f¥JCDR-L3; (xi) %5k il Ar 4 Mg, Hfy
4:SEQ ID NO:59[JCDR-L1.SEQ ID NO:75[fJCDR-L2FISEQ ID NO:91[JCDR-L3; (xii) #2454k n]
Arsb iy, HAu 5 SEQ 1D NO:60[JCDR-L1.SEQ ID NO:76[JCDR-L2FISEQ ID NO:92[#JCDR-
L3; (xiii) B4k A Ar gEfydsk, FAu A7 SEQ ID NO:61[KCDR-L1.SEQ ID NO:77[#JCDR-L2FISEQ
ID NO:93fJCDR-L3; (xiv) #25E N AR g5yt , U5 SEQ 1D NO:62ffJCDR-L1.SEQ ID NO:78
fJCDR-L2FISEQ ID NO:94fJCDR-L3; (xv) 4k Al AR g5 A4, H AU 5 SEQ ID NO:63[*JCDR-L1
SEQ ID NO:79[KCDR-L2FISEQ ID NO:95[JCDR-L3; (xvi) &%k n ar 4k #le , Hfu & SEQ 1D
NO:64[#JCDR-L1.SEQ ID NO:80[JCDR-L2FISEQ ID NO:96[¥JCDR-L3; (xvii) %k i Ar 4 44
$, A9 A SEQ ID NO:141fKJCDR-L1.SEQ ID NO:143[fJCDR-L2FISEQ ID NO:145[XCDR-L3;
(xviii) B r] A gEkdek , FAU A SEQ ID NO: 142[%JCDR-L1.SEQ ID NO: 144[#JCDR-L2FISEQ
ID NO: 146[1JCDR- L3 B2 HECDRIVFF AL P Fe2rhddfit.

[0153]  YE— /5Lt 5 &b, A AT IO EE T MuSKHUIAR I 43 —F IO R B T AL £ At (0 &
(xix) 55 N Ar g5 At , FL A4 SEQ ID NO: 159/JCDR-L1.SEQ ID NO: 170[#JCDR-L2FMISEQ ID
NO: 180ffJCDR-L3; (xx) 4k n Ar £E ks, AU &rSEQ D NO: 159f%JCDR-L1.SEQ ID NO: 1711
CDR-L2FISEQ ID NO:181F{JCDR-L3; (xxi) Fepk n] AL g5, HAu£SEQ 1D NO: 160[*JCDR-
L1.SEQ ID NO:172[*JCDR-L2FISEQ ID NO:182[JCDR-L3; (xxii) #%k i Ar kMgl , FHofu 2
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SEQ ID NO:159[fJCDR-L1.SEQ ID NO:172KJCDR-L2FISEQ ID NO:183[JCDR-L3; (xxiii) i
A, Hofu A5 SEQ ID NO: 159f#JCDR-L1.SEQ ID NO: 171[JCDR-L2F/ISEQ ID NO:184
fRICDR-L3; (xxiv) %k Al Ar £b Mg, HoAuArSEQ 1D NO: 159(¥JCDR-L1.SEQ ID NO:173[XJCDR-
L2FISEQ ID NO:185[fJCDR-L3; (xxv) 45k A AF Z5 3, LA 5 SEQ 1D NO: 159/fJCDR-L1.SEQ
ID NO:173[JCDR-L2FISEQ ID NO: 186[CDR-L3; (xxvi) #2455 ] Ar £ Fiytf; , HAU 4 SEQ 1D
NO: 161/JCDR-L1.SEQ ID NO:174[fJCDR-L2FISEQ ID NO:187[FCDR-L3; (xxvii) FRgkn] Ar 4k
F93s, Bfu£;SEQ 1D NO:162[fJCDR-L1.SEQ ID NO: 174[JCDR-L2FISEQ ID NO:188[fJCDR-
L3; (xxviii) 55k n A8 4h#te, Fofu27SEQ 1D NO: 163[#JCDR-L1.SEQ ID NO:174[fJCDR-L2F
SEQ ID NO:188[¥JCDR-L3; (xxix) 5k ] x4 Ay, A2 SEQ ID NO: 164[%JCDR-L1.SEQ ID
NO: 174/fJCDR-L2FISEQ ID NO:189/fJCDR-L3; (xxx) 44k n] A5 £ iyt , FoAuA-SEQ 1D NO: 165
[JCDR-L1.SEQ ID NO:175[KJCDR-L2FISEQ ID NO:190[JCDR-L3; (xxxi) #4%E A AF £ #ydsk , I
A14:SEQ ID NO:166[XCDR-L1.SEQ ID NO:176[fJCDR-L2FISEQ ID NO:191[¥JCDR-L3; (xxxi)
gk n A gE R A A SEQ ID NO: 167/¥CDR-L1.SEQ ID NO:177[CDR-L2HISEQ ID NO:
192/KJCDR-L3; (xxxii) F4k [ A5 45416, FL 45 SEQ 1D NO: 168#JCDR-L1.SEQ ID NO:178[t]
CDR-L2FISEQ ID NO:193fJCDR-L3; (xxxiii) #05% nJAx ghab s, HAu£SEQ 1D NO: 1691
CDR-L1.SEQ ID NO:179fXJCDR-L2FISEQ ID NO:194[£JCDR-L3.

[0154]  YE—/5Tjit )y Zrh , A AT EE T MuSKHUAR I 43 F IO R B vl AL £ At (0 &
SEQ ID NO:159ffJCDR-L1.SEQ ID NO:172FJCDR-L2FISEQ ID NO:195[JCDR- L3k AN T
SEQ ID NO: 195/ AR T A H A7 1.2 3 4k 5 M2 R AR [ CDR - L3, FFh AT ik B AR 4745
THE31.2.6.7.8.9.10.11.12.13.14.15. 16, 1 7Tk HAT =415 4L -

[0155] NSty ZErh, S5 AL ARE e I s 2R 1 s (MuSK) 285 5 2 - ok 4y
TR i AR g e, FOHR R T AR SR A

[0156]  -44:SEQ ID NO: 1598k ZAHNT-SEQ ID NO: 159514123 4k 55 LRk AR 11
CDR-L1Zd LR 741,

[0157]  -{94;SEQ ID NO: 172k FAHNT-SEQ ID NO: 172545123 45k 5 LRI AR 1
CDR-L2Zd B 741, LA M

[0158]  -{fU#;SEQ ID NO: 1958k Z AN T-SEQ ID NO: 195H.451.2.3 4k 5 2d B R AT 1)
CDR-L3% FE R 741 (3B2g2ml) o

[0159]  ZF— A9 75 %1, CDR-L1+CDR- L2 CDR - L3424 L6 e AIAHX T-SEQ 1D NO:159.
1725195 (3 3l) BAED0.1.2.3. 455 U LRI .

[0160] ANty ZErh, S5 AL AR e I T 2B 2 1 s (MuSK) 285 S 2 - ok 4y
TR i AR g A, FOHR R T AR SR A

[0161]  -fU2;SEQ ID NO: 1598k FHSEQ ID NO: 1594H % [ICDR- L1454 SEfR 741,

[0162]  -fu£;SEQ ID NO: 1728k HSEQ ID NO: 1724 5% [{JCDR- L2 LR 741, DL &

[0163]  fU£;SEQ ID NO:195ukHISEQ ID NO: 19540 % [1JCDR-L3%A FL R 7> 41 (3B2g2ml) «
[0164]  PER2HREEME T AREECDR/ T AU T4
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LCDR1 LCDR2 LCDR3
mAb/Fab
ZFR S SEQID SEQID
FF31 ID 73] FF5]
i NO: NO:

X1 RASQSVSSAVA 49 SASSLYS 65 QQSSSSLIT 81
X2 RASQSVSSAVA 50 SASSLYS 66 QQSGVWLIT 82
X3 RASQSVSSAVA 51 SASSLYS 67 QQSSSSLIT 83
X4 RASQSVSSAVA 52 SASSLYS 68 QQSYKPGALIT 84
X5 RASQSVSSAVA 53 SASSLYS 69 QQSSSSLIT 85
X6 RASQSVSSAVA 54 SASSLYS 70 QQSSSSLIT 86

[0165] X7 RASQSVSSAVA 55 SASSLYS 71 QQSSRSSLLT 87
X8 RASQSVSSAVA 56 SASSLYS 72 QQSSSSLIT 88
X9 RASQSVSSAVA 57 SASSLYS 73 QQSSSSLIT 89
X10 RASQSVSSAVA 58 SASSLYS 74 QQSLWYPVT 90
X1 RASQSVSSAVA 59 SASSLYS 75 QQNSYYLIT 91
X12 RASQSVSSAVA 60 SASSLYS 76 QQSSSSLIT 92
X13 RASQSVSSAVA 61 SASSLYS 77 QQSYGSFSLIT 93
X14 RASQSVSSAVA 62 SASSLYS 78 QQGSYHLIT 94
X15 RASQSVSSAVA 63 SASSLYS 79 QQSGVWLIT 95
X16 RASQSVSSAVA 64 SASSLYS 80 QQWSSAQALIT 96
X17 RASQSVSSAVA 141 SASSLYS 143 QQSYKPGALIT 145
X18 RASQSVSSAVA 142 SASSLYS 144 QQSYWWPIT 146
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LCDR1 LCDR2 LCDR3
mAb/Fab
SR e SEQID SEQ ID
7%l ’\:Z F51 His: 7% -
14D10 GLSSGSVTSSNYPD | 159 | TINSRHS | 170 ALYMGGGSNVYV | 180
7G4 GLSSGSVTSSNYPD | 159 | STNSRHS | 171 ALYMGRGSNKDYV | 181
3C4 GLSSGSVTASNYPD 60 | STDSRAS | 172 ALYMYSDSKLYV 182
382 GLSSGSVTSSNYPD 159 | STDSRHS | 172 GLYMYSGSKNYV 183
3G3 GLSSGSVTSSNYPD 169 | STNSRHS | 171 ALYMGSDIRNYV 184
3162 GLSSGSVTSSNYPD 159 | STNSRLS | 173 ALYMGSGSRNYV 185
3187 GLSSGSVTSSNYPD 159 | STNSRLS | 173 ALYMGSESRNYV 186
17H10 GGNRIGGKSVQ 161 | ADSRRPS | 174 HVWGSTASAD 187
2386 GGDNIGSKNAQ 162 | ADSRRPS | 174 HVWDSSTNAW 188
30E1 GGDNIGSKNTQ 163 | ADSRRPS | 174 HVWDSSTNAW 188
[0166] 30A11 GGDNIASKNVQ 164 | ADSRRPS | 174 QVWDSSTNVAV 189
16F11 KSSQSVVFGSNQKSYL | 165 | YASTQES | 175 QQAYSAPT 190
N
ac11 RSSQSVLYSSNQKNYL | 166 | WASARES | 176 QQSYKPPYG 191
N
7A12 ESSQSVLYNQKNYLN | 167 | WASTRQS | 177 QQAYNAPLT 192
7G12 KSSQRVQLGSNQKSYL | 168 | YASTQQS | 178 QQGYSAPFT 193
N
788 KSSQSVLYNQKNYLA | 169 | WASTRES | 179 QQGYSVPYT 194
3B2g1m1 | GLSSGSVISSNYPD 159 | STDSRHS | 172 GLYMYSGSKNYV 183
3B2g1m2 | GLSSGSVTSSNYPD 159 | STDSRHS | 172 GLYMYSGSKNYV 183
3B2g1m4 | GLSSGSVTSSNYPD 159 | STDSRHS | 172 GLYMYSGSKNYV 183
3B2g2m1 | GLSSGSVTSSNYPD 159 | STDSRHS | 172 GLYSYSGSKNYV 195
3B2g2m2 | GLSSGSVISSNYPD 159 | STDSRHS | 172 GLYSYSGSKNYV 195
3B2g2m4 | GLSSGSVISSNYPD 159 | STDSRHS | 172 GLYSYSGSKNYV 195

[0167] WA AT AYEE T MuSKHL A 431 A EEECDR P A1 R/ B BECDR P A1 A 58 1Y
SR B A, BT BOR RCDR A1 BT 5 R AR AT CDR - A1 0 45 15 R lEAT
AP B 1 45 15 IRFALE PR DR A Bl P e S5 ] 1) B RE IR IR R A 4 o 8 A W 1o 75 3 1 RN 211
CDR, HA0 S ZER Bl SR AR FIMUSKES 1. 2. 34 5/ BIE 2 BRI L (R T-CDRIY
D) AR 1Y FFECDR A1) A1/ B LRIER 21 R BECDR - A1 5 1k () A B FR (2 1 fu 3, AN -
A ARCDRFF AIA A 5 R VRN 2/ CDR Fr A1) R 45 5 RFAEAREA I B R 45 R ALE R DRy e
B D RE S R s SRR I L B o DR AT B o A E BT O A S LR S I T A A R TS 2t
g IR T3 9 PIA SR s (1) BRYE CRAZIR A ZIR) 5 (2) Btk CREUiR RS 24U
HAIR) 5 (3) AR (P 2R AISATR « 3 2R S 5 TR T 222 RN BRI 2R .54
MR 5 A1 (4) AT AT IR (T 2R R AWM 2 S B IG5 « 22 2R 75 2R IR 2
R) « 2R 4 s BR RIS s TR AT N LRI 2O 05 IR LR - 5, LRI 1T 0y (1)
MRME R ZIR A 2R 5 (2) Bl (Bi2liR K5 2R ZAIR) , (3) NER (H 2R N 2R V43
SR SRR L TR L RR 1R o 2 Z IR IR s BRA T gt oy o il i -2
By () IR RN R R 2R (12 5 (5) Ml ORI A 20 5 71 (6) B (B
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W R A H i 24 i8) (Stryer (ed.) ,Biochemistry,2nd ed,WH Freeman and Co.,1981,}
FELEE R 5] HEARIEN) o8 A LK 110 B BECDR 7 A1 M2 21 2 BECDR 3 A A TR PR 4%
e ARPRSF RIS M IR BAS TR 200 A S BB 11— 1l BE 2N S SRR PR B . CDRIT)— A~
o B 2N S SR IR A DA PG ol B B CDR I &5 A R IR « R 1 B BECDRAM/ sl #2211 F2 BECDRITY 2
FR Fr A v DAL B ARl omMuSKES S 10—l B 2 N RIS FR I 2 B\ ol 2
[0168] N5 )y S H, B T MuSKE U /0 15

[0169] (i) &4 7SEQ ID NO:1[fJCDR-H1.SEQ ID NO:17[fJCDR-H2FISEQ ID NO:33[{JCDR-H3
Mk T AR 25 R, DA A A0 25SEQ ID NO:49(fJCDR-L1.SEQ ID NO:65[KJCDR-L2FISEQ ID
NO: 81J1JCDR - L3[¥)/5ik n] Az 5 faal ;

[0170]  (ii) fU£SEQ ID NO:2ffJCDR-H1.SEQ ID NO:18[{JCDR-H2FISEQ ID NO:34[1JCDR-
H3M E Ak n AR gh M, DL A £95-SEQ ID NO:50[fJCDR-L1.SEQ ID NO:66[fJCDR-L2FISEQ ID
NO: 82[JCDR - L3145k A AR 25 A3 5

[0171]  (iii) A75SEQ ID NO:3[{JCDR-H1.SEQ ID NO:19[fJCDR-H2FISEQ ID NO:35[JCDR-
H3[P Fple P AR 253, LA K B35 SEQ 1D NO:51f¥JCDR-L1.SEQ ID NO:67[*JCDR-L2AISEQ 1D
NO: 83[1JCDR - L3145k n] Az 5 faal ;

[0172]  (iv) fU£SEQ ID NO:4ffJCDR-H1.SEQ ID NO:20JCDR-H2FISEQ ID NO:36[1JCDR-
H3M E Ak n] AR gh M, DL A £95-SEQ ID NO:52[fJCDR-L1.SEQ ID NO:68[fJCDR-L2FISEQ ID
NO: 84[JCDR - L3145k A AR 25 A3 5

[0173]  (v) ©42;SEQ ID NO:5[fJCDR-H1.SEQ ID NO:21[JCDR-H2F/ISEQ ID NO:37[JCDR-H3
Mk P AR 25 R, DA A A9 25SEQ ID NO:53[fJCDR-L1.SEQ ID NO:69[KJCDR-L2FISEQ ID
NO: 85[1JCDR - L3145k n] Az 5 A4l ;

[0174]  (vi) @£ SEQ ID NO:6[JCDR-H1.SEQ ID NO:22[¥JCDR-H2HISEQ ID NO:38[¢JCDR-
H3M E Ak M AR 4E 4, DL A £95-SEQ ID NO:54[fJCDR-L1.SEQ ID NO:70[fJCDR-L2FSEQ ID
NO: 86[1JCDR - L3145k n] Az 5 A4l ;

[0175]  (vii) fJ75SEQ ID NO:7[{JCDR-HI.SEQ ID NO:23[fJCDR-H2FISEQ ID NO:39[/JCDR-
H3 () E % ] A8 45 K935, AR 05 SEQ TD NO: 55JCDR-L1.SEQ 1D NO: 71/{JCDR-L2HISEQ 1D
NO: 87[JCDR - L3[1)5ik n] Az 5 iyl ;

[0176]  (viii) B47ySEQ ID NO:8[fJCDR-H1.SEQ ID NO:24[{JCDR-H2HISEQ ID NO:40[1]
CDR-H3[1 E i n] AF 45 Ayl , DA S 4925 SEQ ID NO:56[1JCDR-L1.SEQ ID NO: 72[*CDR-L2F/ISEQ
ID NO: 88[1JCDR - L3[4 1] Ar £ Figdf 5

[0177]  (ix) fUSEQ ID NO:9f{JCDR-H1.SEQ ID NO:25[JCDR-H2FISEQ ID NO:41[JCDR-
M3 F n] Ax gk ik, DA A5 SEQ 1D NO:57f(JCDR-L1.SEQ ID NO:73[JCDR-L2F/ISEQ ID
NO: 89[1JCDR - L3[¥) 5k n] Az 5 A4l ;

[0178]  (x) fU£SEQ ID NO:10f*JCDR-H1.SEQ ID NO:26¢JCDR-H2FISEQ ID NO:42[1JCDR-
H3 [ F n] Ax 5 ik, DA A A5 SEQ 1D NO:58[{JCDR-L1.SEQ ID NO:74/JCDR-L2F/ISEQ ID
NO: 90F1JCDR - L3Pk n] Az 5 A4l ;

[0179]  (xi) &5SEQ ID NO:11[JCDR-H1.SEQ ID NO:27[*JCDR-H2FISEQ ID NO:43[fJCDR-
H3M E Ak n] AR gE M, DL A £95-SEQ ID NO:59[fJCDR-L1.SEQ ID NO:75[¥JCDR-L2FISEQ ID
NO: 917JCDR - L3[¥) ik n] Az 5 faal 5
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[0180]  (xii)fJ4rSEQ ID NO:12[tJCDR-H1.SEQ ID NO:28[ftJCDR-H2FISEQ ID NO:44[1
CDR-H3[p Tl vl A £E M3k, DL 985 SEQ 1D NO: 60[JCDR-L1.SEQ ID NO: 76[JCDR-L2FISEQ
ID NO:92[1JCDR- L3[4 1] Ar £ Figdf 5

[0181]  (xiii)fUSEQ ID NO:13[¥CDR-H1.SEQ ID NO:29[JCDR-H2HISEQ ID NO:45[
CDR-H3[1 E ik n] AF 45 Mgy, DA S A9 25 SEQ ID NO:61[CDR-L1.SEQ ID NO: 77f*CDR-L2F/ISEQ
ID NO:93[1JCDR- L3[4 1] Ar £ Figdf 5

[0182]  (xiv) f4SEQ ID NO:14[fJCDR-H1.SEQ ID NO:30[tJCDR-H2FISEQ ID NO:46[
CDR-H3[p Tl vl AF £EM3sk, DL A985SEQ 1D NO: 62[1JCDR-L1.SEQ ID NO: 78[JCDR-L2FISEQ
ID NO:94[1JCDR- L3[40 1] Ar £ Figdf 5

[0183]  (xv) H4:SEQ ID NO:15[f¥JCDR-H1.SEQ ID NO:31[fJCDR-H2FMSEQ ID NO:47[*CDR-
H3M B Ak M Ar a3, DL K £92SEQ 1D NO:63[HJCDR-L1.SEQ ID NO:79[#JCDR-L2FISEQ 1D
NO: 95[JCDR - L3144 5k AT Az G5 kbl 5

[0184]  (xvi)f4SEQ ID NO:16[tJCDR-H1.SEQ ID NO:32[tJCDR-H2FISEQ ID NO:48[1
CDR-H3[p Tl vl AF £E#3sk, DL 985 SEQ 1D NO: 64[1CDR-L1.SEQ ID NO: 80[JCDR-L2FISEQ
ID NO:96[1JCDR - L3[4 1] Ar £ Figdf 5

[0185]  (xvii)fJ2;SEQ ID NO:135[CDR-H1.SEQ ID NO:137[JCDR-H2FISEQ ID NO:139
[JCDR - H3 [ ik n] A £k Myt , DL A F04-SEQ ID NO: 141{fJCDR-L1.SEQ ID NO:143[JCDR-L2
FISEQ ID NO: 145[FJCDR- L3[¥) 5k n] Az &5 4 ; DA M

[0186]  (xviii) E34rSEQ ID NO:136[JCDR-H1.SEQ ID NO:138[¢JCDR-H2FISEQ ID NO: 140
[JCDR - H3 [ ik n] A £ Mt , DL A F04-SEQ 1D NO: 142[fJCDR-L1.SEQ ID NO:144[JCDR-L2
FISEQ ID NO: 146[1JCDR- L3[ 558 i) AF 4E A3 .

[0187] -5 5 S H, B T MuSKEH TR /0 15

[0188]  (ii.a) fU7SEQ ID NO:2[KJCDR-H1.SEQ ID NO:18[JCDR-H2FISEQ ID NO:240[f)
CDR-H3[1 i n] A5 45 Mgl , DA S A9 25 SEQ ID NO:50[JCDR-L1.SEQ ID NO:66[KCDR-L2FISEQ
ID NO:82[1JCDR- L3[4k il AL 45 A3 (X2ml) ;

[0189]  (ii.b) fU7SEQ ID NO:2[KJCDR-H1.SEQ ID NO:18[JCDR-H2FISEQ ID NO:241ff)
CDR-H3[1 i n] AF 45 Mgl , DA S A9 25 SEQ ID NO:50[JCDR-L1.SEQ ID NO:66[%CDR-L2F/ISEQ
ID NO:82[JCDR- L3[4k il AL 45 A3 (X2m2) ;

[0190]  (ii.c) fU7SEQ ID NO:2[fJCDR-H1.SEQ ID NO:18[JCDR-H2FISEQ ID NO:242[f)
CDR-H3[1 i n] AF 45 Mgy, DA S A9 25 SEQ ID NO:50[JCDR-L1.SEQ ID NO:66[%CDR-L2F/ISEQ
ID NO:82[JCDR- L3[4k il AL 45 A3 (X2m3) ;

[0191]  (ii.d) fU7SEQ ID NO:2[fJCDR-H1.SEQ ID NO:18[JCDR-H2FISEQ ID NO:243[f)
CDR-H3[1 i n] AF 45 Mgy, DA S A9 25 SEQ ID NO:50[JCDR-L1.SEQ ID NO:66[KCDR-L2F/ISEQ
ID NO:82[JCDR- L3[4k il AL 45 A3 (X2md) ;

[0192]  (ii.e) fU7SEQ ID NO:2[KJCDR-H1.SEQ ID NO:18[JCDR-H2FISEQ ID NO:244[f)
CDR-H3[1 i n] AF 45 Mgy, DA S A9 25 SEQ ID NO:50[CDR-L1.SEQ ID NO:66[%CDR-L2FISEQ
ID NO:82[JCDR- L3[4k il AL 45 A3 (X2mb)

[0193]  (ii.f) f3%SEQ ID NO:2[JCDR-H1.SEQ ID NO:18[fJCDR-H2FISEQ ID NO: 245
CDR-H3[1 i n] Ap 45 Mgy, DA S A9 25 SEQ ID NO:50[JCDR-L1.SEQ ID NO:66[KCDR-L2F/ISEQ
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ID NO:82[JCDR- L3[4 il AL 45 A3 (X2m6)

[0194]  (ii.g) fU&rSEQ ID NO:2KJCDR-HI.SEQ ID NO: 18[JCDR-H2FISEQ ID NO:246[H
CDR-H3[1 i n] Ap 45 Mgy, DA S A9 25 SEQ ID NO:50[JCDR-L1.SEQ ID NO:66[KCDR-L2F/ISEQ
ID NO:82[JCDR- L3[4k il AL 45 A3 (X2m7) ;

[0195]  (ii.f) fSEQ ID NO:2[JCDR-H1.SEQ ID NO:18[fJCDR-H2FISEQ ID NO: 247
CDR-H3[1 i n] AF 45 Mgl , DA S A9 25 SEQ ID NO:50[JCDR-L1.SEQ ID NO:66[KCDR-L2FISEQ
ID NO:82[JCDR- L3[4k il AL 45 A3 (X2m8)

[0196] N5 7 S H, B T MuSKEH U /0 15

[0197]  (xvii.a)f347SEQ ID NO:135[KCDR-H1.SEQ ID NO:137[JCDR-H2FISEQ ID NO:
248[11JCDR-H3 1 FE4E n] AR £k 43, DL M A5 SEQ ID NO: 141fXJCDR-L1.SEQ ID NO:143[1JCDR-
L2FISEQ ID NO: 145[KJCDR- L3[4k il Ar 4 Fgdli (X17ml)

[0198]  (xvii.b) f347SEQ ID NO:135[KCDR-H1.SEQ ID NO:137[JCDR-H2FISEQ ID NO:
249[1JCDR-H3 1 FE4E n] AR £k 43, DA M A2 SEQ ID NO: 141fXJCDR-L1.SEQ ID NO:143[1JCDR-
L2HMISEQ ID NO: 145[fJCDR- L3544k AT AR S5 4635 (X17m2) ;

[0199]  (xvii.c)f34rSEQ ID NO:135[KCDR-H1.SEQ ID NO:137[*JCDR-H2FISEQ ID NO:
250(1JCDR-H3 1 FE4E n] AR gk 43, DL M A2 SEQ ID NO: 141fXJCDR-L1.SEQ ID NO:143[1JCDR-
L2HMISEQ ID NO: 145[#JCDR- L3544k AT AR S5 4635 (X17m3) ;

[0200]  (xvii.d)f347SEQ ID NO:135[KCDR-H1.SEQ ID NO:137[*JCDR-H2FISEQ ID NO:
251[JCDR-H3 1 FE4E n] AR £k 43, DL M A5 SEQ ID NO: 141fXJCDR-L1.SEQ ID NO:143[1JCDR-
L2HISEQ ID NO: 145[#JCDR- L3544k AT A7 454615, (X17m6)

[0201] N5 5 S H, B T MuSKE TR 70 15

[0202] (i) f95SEQ ID NO:147[fJCDR-H1.SEQ ID NO:150fJCDR-H2FISEQ ID NO: 156
CDR-H3[K st ] Ar g5 A, DL K B34 SEQ ID NO: 159[JCDR-L1.SEQ ID NO: 170[JCDR-L2
SEQ ID NO:180FJCDR- L3[4k il A 45 #4 (14D10) 5

[0203]  (ii)fU&rSEQ ID NO:147f%CDR-H1.SEQ ID NO:150[£CDR-H2FISEQ ID NO: 156
CDR-H3[K E sk ] Ar g5 A, DL K B35 SEQ ID NO: 159[JCDR-L1.SEQ ID NO: 171[*JCDR-L2
SEQ ID NO: 181/JCDR- L3125k n] A 4543 (7G4) 5

[0204]  (iii){92;SEQ ID NO: 147[%JCDR-H1.SEQ ID NO:150/fJCDR-H2FISEQ ID NO: 156[f]
CDR-H3[K E sk ] Ar g5 g, DL K B34 SEQ ID NO: 160[JCDR-L1.SEQ ID NO: 172[/JCDR-L2
SEQ 1D NO: 182[fJCDR- L3125 n] A 4543 (3C4) 5

[0205]  (iv) fU&rSEQ ID NO:147f%CDR-H1.SEQ ID NO:150[£CDR-H2FISEQ ID NO: 156
CDR-H3[K E st ] Ar g5 g, DL K B35 SEQ ID NO: 159[JCDR-L1.SEQ ID NO: 172[/JCDR-L2
SEQ ID NO: 183[/JCDR- L3125 n] A 45 4 (3B2) 5

[0206]  (v) f975SEQ ID NO:147[fJCDR-H1.SEQ ID NO:150fJCDR-H2FISEQ ID NO: 156
CDR-H3[K E st ] Ar g5 g, DL K B34 SEQ ID NO: 159[JCDR-L1.SEQ ID NO: 171[/JCDR-L2
SEQ ID NO: 184[fJCDR- L3125 il A 454 (3G3) 5

[0207]  (vi)fU&;SEQ ID NO:147f%CDR-H1.SEQ ID NO:150[£CDR-H2FISEQ ID NO: 156
CDR-H3[K E st ] Ar g5 g, DL K B35 SEQ ID NO: 159[JCDR-L1.SEQ ID NO: 173[JCDR-L2
SEQ ID NO: 185[JCDR- L3145 Pl AF 4 A4l (3162)
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[0208]  (vii){94rSEQ ID NO:147f%JCDR-H1.SEQ ID NO:150/JCDR-H2FISEQ ID NO:156[f]
CDR-H3[K E st il Ar g5 A, DL K B34 SEQ ID NO: 159[JCDR-L1.SEQ ID NO: 173[JCDR-L2
SEQ ID NO: 186[1JCDR- L3145 il AF 45 A4)3e (31B7) ;

[0209]  (viii)f94rSEQ ID NO:148[#JCDR-H1.SEQ ID NO:151fJCDR-H2FISEQ ID NO:157
[JCDR - H3 [ ik n] A £ Mt , DL A F05-SEQ ID NO: 161{fJCDR-L1.SEQ ID NO:174[JCDR-L2
FISEQ 1D NO: 187/JCDR- L3[4 5E Nl Ax £ yte (17H10) ;

[0210]  (ix) fU&rSEQ ID NO:148[¥JCDR-H1.SEQ ID NO:151[XCDR-H2FISEQ ID NO: 157
CDR-H3[Y EEE il Ar £ #dak, DL A E35-SEQ 1D NO: 162[4JCDR-L1.SEQ ID NO:174[%CDR-L2FN
SEQ ID NO: 188[1JCDR- L3125 il Ar 45 A1) 1ef, (23B6) ;

[0211]  (x) 95 SEQ ID NO:148[fJCDR-H1.SEQ ID NO:151JCDR-H2FISEQ ID NO:157(()
CDR-H3[K st ] Ar g5 A, DL K B34 SEQ ID NO: 163[1CDR-L1.SEQ ID NO: 174[JCDR-L2
SEQ ID NO: 188[1JCDR- L3124 il AF 45 415 (30E1) ;

[0212]  (xi)fU&rSEQ ID NO:148[XJCDR-H1.SEQ ID NO:151[XCDR-H2FISEQ ID NO: 157
CDR-H3[ EEE ] Ar £ #dnk , DL A E35-SEQ 1D NO: 164[#JCDR-L1.SEQ ID NO:174[%JCDR-L27N
SEQ ID NO: 189FJCDR- L3[4k il A 45 F4 (30A11) 5

[0213]  (xii)f92;SEQ ID NO: 149f%JCDR-H1.SEQ ID NO:152[fJCDR-H2FISEQ ID NO: 158[f]
CDR-H3[K it ] Ar g5 A, DL K B35 SEQ ID NO: 165[CDR-L1.SEQ ID NO: 175[JCDR-L2
SEQ ID NO:190FJCDR- L3[4k il A 45 #4 (16F11) 5

[0214]  (xiii)f94rSEQ ID NO: 149f#JCDR-H1.SEQ ID NO:152[fJCDR-H2HISEQ ID NO:158
[ICDR-H3 TRk nT AR 45 Ktk , DL A £ 25SEQ ID NO:166[%JCDR-L1.SEQ ID NO:176[JCDR-L2
FISEQ 1D NO: 191fJCDR- L3[4k il AR 4544, (4C11)

[0215]  (xiv) fU75SEQ ID NO:149(1JCDR-H1.SEQ ID NO:152[JCDR-H2FISEQ ID NO:158}1
CDR-H3[K F sk il Ar g5 gl , DL K B34 SEQ ID NO: 167[JCDR-L1.SEQ ID NO: 177[/JCDR-L2
SEQ ID NO:1921JCDR- L3[4k Pl AF g Akl (TA12)

[0216]  (xv) fUZrSEQ ID NO:149f%CDR-H1.SEQ ID NO:152[XCDR-H2FISEQ ID NO:158[f
CDR-H3[K E st ] Ar g5 Al , DL K B34 SEQ ID NO: 168[1JCDR-L1.SEQ ID NO: 178[JCDR-L2
SEQ ID NO:193[JCDR- L3145k Pl AF g5 Akl (7G12)

[0217]  (xvi) f92;SEQ ID NO: 149f%JCDR-H1.SEQ ID NO:152[fJCDR-H2FISEQ ID NO: 158[f]
CDR-H3[K E sk ] Ar g5 A, DL K B34 SEQ ID NO: 169[1JCDR-L1.SEQ ID NO: 179[JCDR-L2
SEQ ID NO: 194[fJCDR- L3125k n] A 45443 (7B8) 5

[0218]  (xvii)f9%rSEQ ID NO:147f#JCDR-H1.SEQ ID NO:153[JCDR-H2HISEQ ID NO:156
[ICDR-H3[ TRk M AR 45 Ktk , DL A £ 25SEQ 1D NO: 159fJCDR-L1.SEQ ID NO:172[JCDR-L2
FISEQ ID NO: 183[fJCDR-L3[{J 45k Al A7 4543 (3B2g1ml) ;

[0219]  (xviii) f4;SEQ ID NO:147[XCDR-HI.SEQ ID NO:154[%JCDR-H2FISEQ ID NO:156
[ICDR-H3[ TRk M AR 45 Ktk , DL A £ 25SEQ 1D NO: 159fJCDR-L1.SEQ ID NO:172[JCDR-L2
FISEQ ID NO: 183[¥JCDR-L3[{J 45k A A7 4543 (3B2g1m2) ;

[0220]  (xvix)f94;SEQ ID NO:147/#JCDR-H1.SEQ ID NO:155[JCDR-H2HISEQ ID NO:156
[ICDR-H3[ TRk M AR 45 Ktk , DL A AU 25SEQ 1D NO: 159f%JCDR-L1.SEQ ID NO:172/JCDR-L2
FISEQ ID NO: 183[fJCDR-L3[{J 45k Al AF Z5 43 (3B2g1md) ;
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[0221]  (xx) fU2;SEQ ID NO:147[CDR-H1.SEQ ID NO:153[fJCDR-H2FMISEQ ID NO: 156[¢]
CDR-H3[ EE5E il Ar g #dak, DL A E35-SEQ 1D NO: 159/#JCDR-L1.SEQ ID NO: 172[*JCDR-L27N
SEQ ID NO:195[CDR- L3145k n] Ar 454435 (3B2g2ml) ;

[0222]  (xxi) f94SEQ ID NO:147[JCDR-HL.SEQ ID NO:154[JCDR-H2FISEQ ID NO:156[]
CDR-H3[ EEE I Ar 2 #dnk, DL A E35-SEQ 1D NO: 159f4JCDR-L1.SEQ ID NO:172[*JCDR-L27N
SEQ ID NO: 195[1JCDR- L3125k il A £k i35, (3B2g2m2) 5 A K

[0223]  (xxii) fU%4SEQ ID NO:147[#JCDR-HL.SEQ ID NO:155[JCDR-H2HISEQ ID NO: 156
[CDR-H3[ TRk M AR 45 Ktk , DL A AU 25SEQ ID NO:159fJCDR-L1.SEQ ID NO:172/JCDR-L2
FISEQ ID NO:195[fJCDR-L3[{J 45k il AF 4543 (3B2g2mA) o

[0224]  fr— ML SLTETT S6H, S5 ANLAR: PRI SR B 1 30 (MuSK) &5 5112 T4t
PRI 5 1B 5 T AR G5 A A e W] AR g Ak dak, FLrh ek nf A 5 A3 5

[0225]  -404:SEQ ID NO: 147k ZAENT-SEQ ID NO: 14754123 4k 55 L TRk AR 11
CDR-H1ZA LR 741,

[0226]  -404:SEQ ID NO: 153k ZAHNT-SEQ ID NO: 15354123 4k 55 LRIk AR 11
CDR-H22 FL PR 7 471, 1

[0227]  -494:SEQ ID NO: 156k ZAHNT-SEQ ID NO: 15614123 4k 55 LRIk AR 11
CDR-H3%2 KR 7 41| (3B2g2ml) Jf 1.

[0228]  HrpiRgk ] LSRN 5

[0229]  -494:SEQ ID NO: 1598k ZAHNT-SEQ ID NO: 159514123 4k 55 LRIk AR 11
CDR-L1Zd LR 741,

[0230]  -£U4SEQ ID NO: 172k AHA T-SEQ ID NO: 172012345k 545 LRI AR [
CDR-L22d KPR 7471, 1

[0231]  -fU£:SEQ ID NO: 1958k ZAHN T-SEQ ID NO:195H-41.2.3. 45k 5 S S e 2r T
CDR-L3% FE R 741 (3B2g2ml) o

[0232] 577 SEH, HUARIYICDR -H2 45 58 30 B 5 I &R (P) AR SR A0 (5 (2R
(W) DA AT S50 B 5 22508 (S) BRA % (N) .

[0233]  fr—ANBEPLLENI e T S, 5 AL e PRI 2B i B (MuSK) &5 5135 T
PUARIA 300 5 B ] AR S5 A AN R g AT AR 25 Ay, L Bl T AR G5 A3 2

[0234]  -fU2;SEQ ID NO: 1478k FHSEQ ID NO: 1474H % [ICDR-H1 S SERR 741,

[0235]  -{U?;SEQ ID NO: 153k HISEQ ID NO: 15341 Ak [KICDR-H2 2 38 7 41, il

[0236]  -fU7rSEQ ID NO: 1565k HISEQ ID NO: 15641 ik [KICDR-H3Z LR 7> 41 (3B2g2m1) Jf:
H

[0237]  HrpRgk n] AR5 AI 5

[0238]  -fu2;SEQ ID NO: 1598k FHSEQ ID NO: 1594H % [ICDR- L1454 SEER 741,

[0239]  -fU2;SEQ ID NO: 1728k FHSEQ ID NO: 17240 % (1ICDR- L25A LR 41, Al

[0240]  -fU;SEQ ID NO:195uk [H1SEQ ID NO: 1954H ik [CDR-L3% ELi2 741 (3B2g2ml) &
[0241] AL TR [P 3ETMuSKETAIN 43 AT A 5 T A2 (VL) i A AR EE (VH) Bk VLAIVH
BEMA G A — 285 7 SEH, B T MuSKHUIAR 4 - IH VHEE B2 T 3R 1 VHEU LR
AT, BB & SR 3h A RN VSR T Y AR — & B A 2 060% . /061 %

Kt

Kt

Kt

[Eay
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2/062% 2 /063% 2 /064% B /D65% 2066 % B D67 % 068% 069 % D
0% E/ D11 % EDT12% EDT3% EDT4% EDT5% EDT6% EDTT% T /DT78% .
2/D79% 2 /D80% D81 % FED82% FE/D83% E/D81% /D85 % D86% F D
87% %/088% & /089% & /090% . & /091% . 5 /092% . 5 /093% . E /D94 % . £ /D95% .
F/096% /097 % /D98 % /099 % [ —PE kAU E 2 35 /R 471 o A — LRSI Jit 5 56
W, BT MuSKEUIAR T 43 IO VLA (2 B R 3H R B VLR - A Fp A — 3, s & 3R
A VLA TR A1 b AT — & A 22060 % [ — 1 s AP E I 2 35 R 7 41« £ — 28
ST R Rl —MEEAR I D E D61 %V D62% ED63% R D64 %  FED65% T /D
66% 2 /D67% £ /068% E/069% EDT0% EDT1% EDT72% FE/DT3% FE/DT4%
2/D75% FEDT6% EDTT% 2 /DT8%  E/DT79%  E/D80% 2/ D81 % £ /082% . E /D
83% %2 /084% £ /185% £ /186 %  E/D8T% . E/D88% . E/D89% . E/D9I0% . F /DI % .

§:¢9200\5:9\9300\§:9\9400\5:9\9500\§:9\9600\§:&\9700\5:9\9800\5:@\9900 o

mAb/Fab SEQ ID
LR Eayiap 7% NO:
X1 VH EVQLVESGGGLVQPGGSLRLSCAASGFTFSSSSIHWVRQAPGKGLEWVA 97

SISSSSGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARKY
WSQYYWAHYYGGLDYWGQGTLVTVSS

VL DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPKLLIYSA | 98
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSSSSLITFGQGT
KVEIK
X2 VH EVQLVESGGGLVQPGGSLRLSCAASGFTVSSSSIHWVRQAPGKGLEWVA | 99

SISSSYGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSE
GDRYVSGYMGMDYWGQGTLVTVSS

X2m1 VH EVQLVESGGGLVQPGGSLRLSCAASGFTVSSSSIHWVRQAPGKGLEWVA | 252
SISSSYGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSE
GDRYVSGYFGFDYWGQGTLVTVSS

X2m2 VH EVQLVESGGGLVQPGGSLRLSCAASGFTVSSSSIHWVRQAPGKGLEWVA | 253
SISSSYGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSE
GDRYVSGYFGLDYWGQGTLVTVSS

[0242] X2m3 VH EVQLVESGGGLVQPGGSLRLSCAASGFTVSSSSIHWVRQAPGKGLEWVA | 254
SISSSYGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSE
GDRYVSGYSGFDYWGQGTLVTVSS

VH EVQLVESGGGLVQPGGSLRLSCAASGFTVSSSSIHWVRQAPGKGLEWVA | 255
X2m4 SISSSYGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSE
GDRYVSGYSGLDYWGQGTLVTVSS
X2m5 VH EVQLVESGGGLVQPGGSLRLSCAASGFTVSSSSIHWVRQAPGKGLEWVA | 256

SISSSYGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSE
GDRYVSGYFGMDYWGQGTLVTVSS
X2mé VH EVQLVESGGGLVQPGGSLRLSCAASGFTVSSSSIHWVRQAPGKGLEWVA | 257
SISSSYGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSE
GDRYVSGYSGMDYWGQGTLVTVSS
X2m7 VH EVQLVESGGGLVQPGGSLRLSCAASGFTVSSSSIHWVRQAPGKGLEWVA | 258
SISSSYGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSE
GDRYVSGYMGFDYWGQGTLVTVSS
X2m8 VH EVQLVESGGGLVQPGGSLRLSCAASGFTVSSSSIHWVRQAPGKGLEWVA | 259
SISSSYGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSE
GDRYVSGYMGLDYWGQGTLVTVSS
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[0243]

mAb/Fab
AR

2y

FF31

SEQID
NO:

X2

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSGVWLITFGQGT
KVEIK

100

X3

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTISSSSIHWVRQAPGKGLEWVAS
ISSSSGYTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSWY
EMWMSGYFGFDYWGQGTLVTVSS

101

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSSSSLITFGQGT
KVEIK

102

X4

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTVSSSSIHWVRQAPGKGLEWVA
SISSSSGSTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARGE
HDYYVFGYLGMDYWGQGTLVTVSS

103

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSYKPGALITFGQ
GTKVEIK

104

X5

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTFYSSSIHWVRQAPGKGLEWVA
SISSSSGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSY
TMFYYGGWYGSGYFGMDYWGQGTLVTVSS

105

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSSSSLITFGQGT
KVEIK

106

X6

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSSSIHWVRQAPGKGLEWVA
SISSYSGYTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARTY
GSYYVSSYTGMDYWGQGTLVTVSS

107

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSSSSLITFGQGT
KVEIK

108

X7

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTLYSSSIHWVRQAPGKGLEVWWA
SISSSYSSTYYADSVKGRFTISADTSKNTAYLQMINSLRAEDTAVYYCARLA
GLYHYPGYLGLDYWGQGTLVTVSS

109

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSSRSSLLTFGQG
TKVEIK

110

X8

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTVSSSSIHWVRQAPGKGLEWVA
SISSSSGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSW
SYHPWYYHVGWYTGLDYWGQGTLVTVSS

111

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSSSSLITFGQGT
KVEIK

112
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[0244]

mAb/Fab
AR

£ AR

R 51

SEQID
NO:

X9

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSSSIHWVRQAPGKGLEVWVA
SIYSSSGSTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSG
GEFYITSYYGMDYWGQGTLVTVSS

113

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSSSSLITFGQGT
KVEIK

114

X10

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSSSIHWVRQAPGKGLEWVA
SISSSYSSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARKY
YRWRHNKYQGFDYWGQGTLVTVSS

115

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSLWYPVTFGQG
TKVEIK

116

X1

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTISSSSIHWVRQAPGKGLEWVAS
ISSYSGSTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSWG
SYYVSGFVGFDYWGQGTLVTVSS

117

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQNSYYLITFGQGT
KVEIK

118

X12

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTISSSSIHWVRQAPGKGLEWVAY
ISPSSGYTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARQYW
VPQWWITQYFGMDYWGQGTLVTVSS

119

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSSSSLITFGQGT
KVEIK

120

X13

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTISSSSIHWVRQAPGKGLEWVAS
ISSSSGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSSE
HWYTIGYYGIDYWGQGTLVTVSS

121

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSYGSFSLITFGQ
GTKVEIK

122

X14

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSSSIHWVRQAPGKGLEWVA
SISSSSGYTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARGS
HHWFLWIYSGLDYWGQGTLVTVSS

123

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQGSYHLITFGQGT
KVEIK

124

X15

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTVSSSSIHWVRQAPGKGLEWVA
SISSSYGSTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSE
GDRYVSGYMGMDYWGQGTLVTVSS

125
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[0245]

mAb/Fab
ey N

giais

FF5l

SEQID
NO:

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSGVWLITFGQGT
KVEIK

126

X16

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSSSIHWVRQAPGKGLEWVA
SIYSSYGYTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARNW
GYYMYWGWYYALDYWGQGTLVTVSS

127

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQWSSAQALITFGQ
GTKVEIK

128

X17

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTISY SSIHWVRQAPGKGLEWVAS
IYSSSGSTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARGDH
GYYVFGYLGMDYWGQGTLVTVSS

131

X17m1

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTISYSSIHWVRQAPGKGLEWVAS
IYSSSGSTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARGDH
GYYVSGYLGMDYWGQGTLVTVSS

260

X17m2

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTISYSSIHWVRQAPGKGLEWVAS
IYSSSGSTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARGDH
GYYVYGYLGMDYWGQGTLVTVSS

261

X17m3

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTISYSSIHWVRQAPGKGLEWVAS
IYSSSGSTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARGDH
GYYVSGYLGFDYWGQGTLVTVSS

262

X17mé

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTISY SSIHWVRQAPGKGLEWVAS
IYSSSGSTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARGEH
GYYVSGYLGFDYWGQGTLVTVSS

263

X17

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSYKPGALITFGQ
GTKVEIK

132

X18

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTISSSSIHWVRQAPGKGLEWVAS
ISSSSGYTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARKYS
KRAYPDYYWRGLDYWGQGTLVTVSS

133

VL

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPKLLIYSA
SSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQSYWWPITFGQGT
KVEIK

134

14D10

VH

ELQLVESGGGLVQPGGSLRLSCAASGFTFDDYGMSVWRQAPGKGLEWV
SAIPWNGGSTYYKESVKGRFTISRDNAKKTLYLQMNSLKSEDTAVYYCAKR
SGRIAFGALDAWGQGTLVTVSS

196

VL

QAVVTQEPSLSVSPGGTVTLTCGLSSGSVTSSNYPDWYQQTPGQAPRTLI
YTTNSRHSGVPSRFSGSISGNKAALTITGAQPEDEADYYCALYMGGGSNV
YVFGGGTKLTVL

197
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[0246]

mAb/Fab
AR

LI

R3]

SEQID
NO:

7G4

VH

ELQLVESGGGLVQPGGSLRLSCAASGFTFDDYGMSWVRQAPGKGLEWV
SAIPWNGGSTYYKESVKGRFTISRDNAKKTLYLQMNSLKSEDTAVYYCAKR
SGRIAFGALDAWGQGTLVTVSS

198

VL

QAVVTQEPSLSVSPGGTVTLTCGLSSGSVTSSNYPDWYQQTPGQAPRALI
YSTNSRHSGVPSRFSGSISGNKAALTITGAQPEDEADYYCALYMGRGSNK
DYVFGGGTKLTVL

199

3C4

VH

ELQLVESGGGLVQPGGSLRLSCAASGFTFDDYGMSVWRQAPGKGLEWV
SAIPWNGGSTYYKESVKGRFTISRDNAKKTLYLQMNSLKSEDTAVYYCAKR
SGRIAFGALDAWGQGTLVTVSS

200

VL

QAVVTQEPSLSVSPGGTVTLTCGLSSGSVTASNYPDWYQQTPGQAPRGLI
YSTDSRHSGVPSRFSGSISGNKAALTITGAQPEDEADYYCALYMYSDSKLY
VFGGGTKLTVL

201

3B2

VH

ELQLVESGGGLVQPGGSLRLSCAASGFTFDDYGMSVWRQAPGKGLEWV
SAIPWNGGSTYYKESVKGRFTISRDNAKKTLYLQMNSLKSEDTAVYYCAKR
SGRIAFGALDAWGQGTLVTVSS

202

VL

QAVVTQEPSLSVSPGGTVTLTCGLSSGSVTSSNYPDWYQQTPGQAPRGLI
YSTDSRHSGVPSRFSGSISGNKAALTITGAQSEDEADYYCGLYMYSGSKN
YVFGGGTKLTVL

203

3G3

VH

ELQLVESGGGLVQPGGSLRLSCAASGFTFDDYGMSVWRQAPGKGLEWV
SAIPWNGGSTYYKESVKGRFTISRDNAKKTLYLQMNSLKSEDTAVYYCAKR
SGRIAFGALDAWGQGTLVTVSS

204

VL

QTVVTQEPSLSVSPGGTVTLTCGLSSGSVTSSNYPDWYQQTPGQAPRALI
YSTNSRHSGVPSRFSGSTSGNKAALTITGAQPEDEADYYCALYMGSDIRN
YVFGGGTKLTVL

205

31G2

VH

ELQLVESGGGLVQPGGSLRLSCAASGFTFDDYGMSVWWRQAPGKGLEWV
SAIPWNGGSTYYKESVKGRFTISRDNAKKTLYLQMNSLKSEDTAVYYCAKR
SGRIAFGALDAWGQGTLVTVSS

206

VL

QAVVTQEPSLSVSPGGTVTLTCGLSSGSVTSSNYPDWYQQTPGQAPRALI
YSTNSRLSGVPSRFSGSFSGNKAALTITGAQPEDEADYYCALYMGSGSRN
YVFGGGTKLTVL

207

31B7

VH

ELQLVESGGGLVQPGGSLRLSCAASGFTFDDYGMSVWRQAPGKGLEWV
SAIPWNGGSTYYKESVKGRFTISRDNAKKTLYLQMNSLKSEDTAVYYCAKR
SGRIAFGALDAWGQGTLVTVSS

208

VL

QAVVTQEPSLSVSPGGTVTLTCGLSSGSVTSSNYPDWYQQTPGQAPRALI
YSTNSRLSGVPSRFSGSFSGNKAALTITGAQPEDEADYYCALYMGSESRN
YVFGGGTKLTVL

209

17H10

VH

QVQVQESGPGLVKPSQTLSLTCTVSGGSITARYYSWSWIRQPPGKGLEW
MGVIAYDGSTYYSPSLKSRTSISRDTSKNQFSLHLSSVTPDDTAVYYCARG
SSRVAAAFDSWGQGTQVTVSS

210
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[0247]

mAb/Fab
4FR

2

2l

SEQID
NO:

VL

SYELTQSPSVSVALRQTAKITCGGNRIGGKSVQWYQQKPGQAPMLVIYAD
SRRPSGIPERFTGSNSGNTATLTITGAQAEDEADYYCHVWGSTASADFGG
GTHLTVL

211

23B6

VH

QVQVQESGPGLVKPSQTLSLTCTVSGGSITARYYSWSWIRQPPGKGLEW
MGVIAYDGSTYYSPSLKSRTSISRDTSKNQFSLHLSSVTPDDTAVYYCARG
SSRVAAAFDSWGQGTQVTVSS

212

VL

SYELTQSPSVSVALRQTAKITCGGDNIGSKNAQWYQQKPGQAPVMVLYAD
SRRPSGIPERFSGSNSGNTATLTISGAQAEDEADYYCHVWDSSTNAWFGG
GTHLTVL

213

30E1

VH

QVQVQESGPGLVKPSQTLSLTCTVSGGSITARYYSWSWIRQPPGKGLEW
MGVIAYDGSTYYSPSLKSRTSISRDTSKNQFSLHLSSVTPDDTAVYYCARG
SSRVAAAFDSWGQGTQVTVSS

214

VL

SYELTQSPSVSVALRRTAKITCGGDNIGSKNTQWYQQKPGQAPVLVIYADS
RRPSGIPERFSGSNSGNTATLTISGAQAEDEADYYCHVWDSSTNAWFGGG
THLTVL

215

30A11

VH

QVQVQESGPGLVKPSQTLSLTCTVSGGSITARYYSWSWIRQPPGKGLEW
MGVIAYDGSTYYSPSLKSRTSISRDTSKNQFSLHLSSVTPDDTAVYYCARG
SSRVAAAFDSWGQGTQVTVSS

216

VL

SYELTQSPSVTVALRQTAKITCGGDNIASKNVQWYQQKPGQAPSLVIWAD
SRRPSGIPVRFSGSNFGNTATLTISGAQAEDEADYYCQVWDSSTNVAVFG
GGTHLTVL

217

16F11

VH

EVQLVESGGGLVQPGGSLSLSCVASGFTFSLYYMNWVRQAPGKGLEWLS
VIDTHSIAYYADSVKGRFTISRDNVKNTLYLQLNNLKPEDTALYYCVLGRTAL
VRWGQGTQVTVSS

218

VL

DIVMTQSPSSVTASVGEKVTINCKSSQSVVFGSNQKSYLNWYQQRPGQSP
RLLIYYASTQESGIPDRFSGSGSTTDFTLTISSVQPEDAAVYYCQQAYSAPT
FGSGTRLEIK

219

4C11

VH

EVQLVESGGGLVQPGGSLSLSCVASGFTFSLYYMNWVRQAPGKGLEWLS
VIDTHSIAYYADSVKGRFTISRDNVKNTLYLQLNNLKPEDTALYYCVLGRTAL
VRWGQGTQVTVSS

220

VL

DIVMTQSPSSVTASAGERVTINCRSSQSVLYSSNQKNYLNWYQQRLGQSP
RLLIYWASARESGVPDRFSGSGSTTNFTLTISSFQPEDAAVYYCQQSYKPP
YGFGSGTRLEIK

221

TA12

VH

EVQLVESGGGLVQPGGSLSLSCVASGFTFSLYYMNWVRQAPGKGLEWLS
VIDTHSIAYYADSVKGRFTISRDNVKNTLYLQLNNLKPEDTALYYCVLGRTAL
VRWGQGTQVTVSS

222

VL

EIVLTQSPSSVTASIGEKVTINCESSQSVLYNQKNYLNWYQQRPGQSPRLLI
YWASTRQSGVPDRFSGSGSGSTTDFTLTISSFQPEDVAVYYCQQAYNAPL
TFGPGTKVELK

223
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mAb/Fab
€L

£ AN

Fr3]

SEQID
NO:

7G12

VH

EVQLVESGGGLVQPGGSLSLSCVASGFTFSLYYMNWVRQAPGKGLEWLS
VIDTHSIAYYADSVKGRFTISRDNVKNTLYLQLNNLKPEDTALYYCVLGRTAL
VRWGQGTQVTVSS

224

VL

EIVLTQSPNSVTASVGEKVTINCKSSQRVQLGSNQKSYLNWYQQRPGQSP
RLLIYYASTQQSGIPDRFSGSGSATDFTLTINSVQPEDAAVYYCQQGYSAP
FTFGQGTKVELK

225

7B8

VH

EVQLVESGGGLVQPGGSLSLSCVASGFTFSLYYMNWVRQAPGKGLEWLS
VIDTHSIAYYADSVKGRFTISRDNVKNTLYLQLNNLKPEDTALYYCVLGRTAL
VRWGQGTQVTVSS

226

VL

EIVLTQSPSSVTASAGEKVTINCKSSQSVLYNQKNYLAWYQQRPGQSPRLL
IYWASTRESGVPDRFSGSGSTTDFTLTISSFQPEDVAVYYCQQGYSVPYTF
GSGTRLEIK

227

3B2g1m1

VH

EVQLLESGGGLVQPGGSLRLSCAASGFTFSDYGMSWVRQAPGKGLEVWWS
AIPWSGGSTYYKESVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKRS
GRIAFGALDAWGQGTLVTVSS

228

VL

QTVVTQEPSFSVSPGGTVTLTCGLSSGSVTSSNYPDWYQQTPGQAPRTLI
YSTDSRHSGVPDRFSGSILGNKAALTITGAQADDESDYYCGLYMYSGSKN
YVFGGGTKLTVL

229

3B2g1m2

VH

EVQLLESGGGLVQPGGSLRLSCAASGFTFSDYGMSWVRQAPGKGLEWVS
AIPGSGGSTYYKESVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKRS
GRIAFGALDAWGQGTLVTVSS

230

VL

QTVWTQEPSFSVSPGGTVTLTCGLSSGSVTSSNYPDWYQQTPGQAPRTLI
YSTDSRHSGVPDRFSGSILGNKAALTITGAQADDESDYYCGLYMYSGSKN
YVFGGGTKLTVL

231

3B2g1m4

VH

EVQLLESGGGLVQPGGSLRLSCAASGFTFSDYGMSWVRQAPGKGLEWVS
AIPWQGGSTYYKESVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKR
SGRIAFGALDAWGQGTLVTVSS

232

VL

QTVVTQEPSFSVSPGGTVTLTCGLSSGSVTSSNYPDWYQQTPGQAPRTLI
YSTDSRHSGVPDRFSGSILGNKAALTITGAQADDESDYYCGLYMYSGSKN
YVFGGGTKLTVL

233

3B2g2m1

VH

EVQLLESGGGLVQPGGSLRLSCAASGFTFSDYGMSWVRQAPGKGLEWVS
AIPWSGGSTYYKESVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKRS
GRIAFGALDAWGQGTLVTVSS

234

VL

QTVWTQEPSFSVSPGGTVTLTCGLSSGSVTSSNYPDWYQQTPGQAPRTLI
YSTDSRHSGVPDRFSGSILGNKAALTITGAQADDESDYYCGLYSYSGSKNY
VFGGGTKLTVL

235

3B2g2m2

VH

EVQLLESGGGLVQPGGSLRLSCAASGFTFSDYGMSWVRQAPGKGLEWVS
AIPGSGGSTYYKESVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKRS
GRIAFGALDAWGQGTLVTVSS

236

50



CN 119013308 A ﬁ'ﬁ HH :I:; 44/101 1L

mﬁé);iab s | SEQID
5 - NO:
VL QTVVTQEPSFSVSPGGTVTLTCGLSSGSVTSSNYPDWYQQTPGQAPRTLI | 237
YSTDSRHSGVPDRFSGSILGNKAALTITGAQADDESDYYCGLYSYSGSKNY
VFGGGTKLTVL
[0249] 3B2g2m4 VH EVQLLESGGGLVQPGGSLRLSCAASGFTFSDYGMSWVRQAPGKGLEWVS | 238
AIPWQGGSTYYKESVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKR
SGRIAFGALDAWGQGTLVTVSS
VL QTVVTQEPSFSVSPGGTVTLTCGLSSGSVTSSNYPDWYQQTPGQAPRTLI | 239
YSTDSRHSGVPDRFSGSILGNKAALTITGAQADDESDYYCGLYSYSGSKNY
VFGGGTKLTVL

[0250] {1 — a0 T S ASCH AT RIS TMuSKE LR 2 12 - 15 55SEQ 1D NO:
97 HA5 % /D80 % [Fl—PE AU Z SR i 41 i TR i AT AR 25 A3k A (0 25 5 SEQ D NO: 98 HA5 /D>
80 % [F]— M [ 2 S5 R Py M e nT AR g5k dk s (11) A975 19SEQ 1D NO: 991252 % 2591 {F—
ANEAG 77080 % [F]— M ) Z 55 R Fr A1) FE i T AR 45 A3 A A0 2y 5 SEQ ID NO: 1004 5D
80 % [F]—VER 2 LR P A s rl AR 25 A3 (111) U555 SEQ 1D NO: 101 243 % /080% [F]
—VER SRR A1 ) Bl ] AR S5 A 5 S5 SEQ 1D NO: 102 FAT %7080 % [F]— M [y ad 2
B 8 2 T AR S5 4035k (1v) 925 5SEQ 1D NO: 103345 2 /080 % [ — 1 1 S JL /R 7 4]
F FE AT AR SE A A (05 55SEQ TD NO: 104545 227080 % [F]— PR 2 5608 - 51 e e ] A
SER; (V) B2 5 SEQ 1D NO: 105577 52 /D080 % Al S LR e 41 1 Bl ] AR 445 g bl 1l
A5 5SEQ ID NO: 106 HAT 5 /D80 % [F]— 1 U 2 LR Fr A1 i nl AR g5 A3 (vi) 8 &
SEQ ID NO:107HA7 % /D80% [F]— MRS LR Iy 41 1 B e ] AR G5 A3 A1 40 55 55 SEQ 1D NO:
108 FLAT /D80 9% [F]— 1 (I A R 7 A I e ] AR G5 Ak 3k 5 o (vii) £ 75 55 SEQ ID NO:109
HAG 27080 % [F]—VE R S IE IR Fr I T 55 ] AR 45 A3 A 102 5 SEQ D NO: 110575 % /D
80 % [ — PR M) S IR T A M Bk T AR g5 At ; (viii) 75 55SEQ 1D NO: 111 HAT %/ D80%
] — VR SR 7 A i F g ] AR 5 A3 A £ 75 55 SEQ 1D NO: 112 HAT 27080 % [F]— P R 2
TR e A e T AR Al a5 (ix) A2 5 SEQ 1D NO: 11345 27080 % [Al— Ml s Lk
AT B e A AR 5 M A0 5 5ISEQ 1D NO: 114 545 27080 % ] — M (R 2 L8 1 A 1) i e v
A gER I () A 5SEQ ID NO: 115545 % /D80 % [Fl— MR S JE Fr- 51 i T e 7] A 45 A4
IS 5SEQ 1D NO: 1165747 2 /D80 % [H]—ME AU S 3L BR 7 A1 e g nT AR g Mgt s (xd) (925
5JSEQ ID NO: 117547 % /D80 % [A]—VER 2 LR Fr Y Hgk ] Ar g5 i3 A4 2 5 SEQ 1D
NO: 118 EA5 % /D80 % [F]— M I S AR Fr M e ] Ar g Abdak s (xi1) 2 5SEQ 1D NO:119
HAG 27080 % [F]—VE S IE R Fr I 55 ] AR 45 A3 A4 2 5 SEQ D NO: 12045 % /D
80 % [ — PR M S IR T A M A Bk T AR g5 A s (xii1) 75 5SEQ 1D NO: 121 HAT /D80 %
] — VR SR 7 41 i F g ] AR 5 A3 A £ 5 55 SEQ 1D NO: 122 HAT 27080 % [F]— 1 R 2
ELFR P A (2 AT AR SE e (xiv) f 5 5SEQ 1D NO: 123 H.45 %7080 % [A]— M s Sk e
AT B e A AR 5 MR 5 5JSEQ 1D NO: 124 FLAT 27080 % ] — 1 (R 2 L8 e A1) 1) i e v
AR (xv) 495, 55SEQ 1D NO: 125545 2780 % [l —ME R 2 35 FR - 41 i B e 1] AR 4542
AU 5SEQ 1D NO: 126 545 27080 % [A]— 1 R Z LR - 1 e AT AR 2 Al s (xvi) £y
B 5SEQ 1D NO: 127 H A5 % /D80 % ] — 1 A S A4 e A1) 1 e vl AR 5 A3k AU 25 55 SEQ 1D
NO: 128 47 %7180 % [F] — 1 A 2 3518 - A1 1 e ol AR 254435 (xvii) A37% 5SEQ 1D NO:
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13112602 26 3H I AF— AT 57080 % [A] — 1 I A S 1R 1 A1) (1) E ik m AR S5 A3, Al 25
LJSEQ ID NO: 132 HA7 %780 % [F]— 1 (1 Z SR - 1) (M i i AR Gl bk s DA K (xviid) B85
5SEQ ID NO: 133HA5 % /080 % [F]— 1 i Sl B IR - H1 110 i m] A 45 AL 3 I E 5 55 SEQ 1D
NO: 13454 57080 % [l — 1 [ 2 SR 7 A1) ) 4k ] AR 45443«

[0251]  fE—2E57 5 S, ASCHH AT EE T MuSKPUIR I &4« (1) B&5SEQ 1D
NO: 196 HL.45 % /D80 % [F]— PR [ S FE R - A1) 1) T e W] AR 25 AL 8R4 2 55SEQ 1D NO: 1975
F /D80 % Al — M S SR Fr 1 S sk AT A 45 A3 (11) 755 SEQ 1D NO: 198 % /D
80 % [ — M (24 SE IR e A1) 1) E 4 AT AR 25 A3 R B0 25 55SEQ TD NO: 19954 5 /080 % [rl—1E
(R TR Fr A1 I e P AR SR (111) A5 55SEQ 1D NO: 200 547 %7080 % [F]— PRy 2 3k
6 471 1) B e 1 AR A5 R AN 2, 55SEQ 1D NO: 201 H A5 % 780 % [ml— MR & L 18 FE 41 17
BERTAR A5 (1v) B8 5 SEQ ID NO: 20254 % /D80 % [Al— kR S /R I A1) 11 E i m] AR
SEFPIE AL A HSEQ 1D NO: 203 545 257080 9% [ml— 1 (1 2 B4 2 41 1 n] Ar 5 Mg 5 (v)
HE 5SEQ 1D NO: 204547 % /80 % [Fl— V1 2 FE B 3 41 (1) Hi e ] AR 25 AL 3 R 60 75 55 SEQ
ID NO: 205545 % /D80 % [F]— M 1S FE IR Fr HI e fiE AT AR 45435 (vi) 9555 SEQ 1D NO:
206 A7 %2 /D80 % [F]— PR S LR 7 11 F gl i AR S5 A3 A A 2 59 SEQ 1D NO: 207 H A %
D80 % [F]— 1 BT - A (M e T AR Gtk s (vii) f75 55SEQ ID NO: 208 H A7 %080 %
] — VR S R 7 A1 1 F B T AR Z5 A A £ 75 55 SEQ 1D NO: 209 HAT %7080 % [F]— PR 1) 2
FLR Py M nT A ks (viii) A3 5SEQ ID NO: 210543 % /D80 % [A]— 1 [ 2 BLie
51 T e T AR S5 M A0 25 5 SEQ ID NO: 211 545 %7080 % [ — 14 A2 SR e 41 114
A AR S5 R (vix) B2 5SEQ 1D NO: 212547 5 /D80 % [l VR Sl IR 7 A1 1 Fa gk n] AR 25
P A0 2, 5SEQ 1D NO: 21345 27080 9% Al — 1 (I 2 L8R 41 (10 e T AR 4 Al s () 5
S 5SEQ 1D NO: 21454 % /D80 % [Fl—PEF S 34 Fr- H1 i e ] AR S5 A3 AN (0 5 55 SEQ 1D
NO: 215 A7 % /D80 % [r]— PR M) 2 3518 i A 1 ik T AR S5 Aa 3k s (xi) A% 55SEQ 1D NO:216
HAZE D80 % [F]— VR & R 7 YW E gk v A g5 i M2 55SEQ 1D NO: 217 H A% /D
80 % [ — P (1 SR Py MR e nT AR 5l ; (xii) A% 55SEQ ID NO: 218 H A% /080% [r]
— VRIS Py A i F g AT AR S5 AR 2y SSEQ 1D NO: 219 545 % /080 % [l — My ad 5
B A (B T AR 535 (xii1) A5 55 SEQ 1D NO: 220145 % /080 % [ml—ME 1 2 L e
B Bt ] AR SE R A0S 5 SEQ TD NO: 221 545 2 /1080 % [m]— P 10 2 5L e 41 [ i v
A LRI (xiv) A A 5SEQ 1D NO: 222 F A7 %7080 9% [Fl— M Sl LR i 41 1) T ] AR 25 4
WA 5SEQ 1D NO: 223 FAT /D80 % [F]— 1 [ 2 55 IR Fr H1 i m] AR 25435 (xv)
S 5SEQ 1D NO: 224 54 % /D80 % [Fl—PEF S S4 Fr- 21 i e v AR S5 A3 AN (0 5 55 SEQ 1D
NO: 225 547 % /D80 % [Fl—ME A S AL IR 7 A1 125k T AR 25 il s (xvi) 075 55SEQ 1D NO: 226
HAG /D80 % [F]—VE S LR Fr Ik ] AR 453 AN 2y 55 SEQ ID NO: 227 H A% /D
80 % [F]—VEF 2 KR A1 e e nT AR S5 Mg (xvii) fU 75 5 SEQ 1D NO: 228 HLAT 5 /D80 % [F]
— VRS Py A i FE A AT AR S5 A9 A 2 5 SEQ 1D NO: 229 545 %7080 % [l — M1y ad 5
FR T A ek T AR 4535 (xviii) 75 5 SEQ 1D NO: 230 147 %780 % [l —ME iy ad 55
FI I Bl ] AR SE R A S 5SEQ 1D NO: 231 HLA 2571080 % [F]—1E 1) 2 LM 5 41 ) i e v
A aE Ryt (xix) U2 5SEQ D NO: 232547 % /D80 % [H]—VE I S FEER - 41 1 B i T AR 254
WA 5SEQ 1D NO: 233 FA7 /D80 % [F]— 1 [ 2 5 IR Py A1 0 i m] AR 25435 (xx)
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“r5SEQ 1D NO: 234547 % /D80 % [rl— 1) Sl B R -1 (1) Hh e 1] A7 S5 A3 FI e 5 55 SEQ 1D
NO: 235 45 /D80 % ] — 1 1 S LR 7 MM 2Bk il AR 5 b3k s (xxi) B9 55SEQ 1D NO: 236
HAZE /D80 % [F]— VR & R 7 YW Sk n] A g5 /a2 55 SEQ 1D NO: 237 H A% /D
80 % [ — PR M) S IE IR 7 A IR A B T AR 25 A s (xxi1) (75 55SEQ 1D NO: 238 HAA /080 %
] — VR S R 7 A 1 F B T AR Z5 A A £ 75 55 SEQ 1D NO: 239 HAT %7080 % ] — TR 1) 2
SR P A5 AT AR G5 A3

[0252] - —AMLLel it S, ASCH T A T2 TMuSKHU AR 73 (B fiMuSKH T4
sk PR 255 B 55 5SEQ 1D NO: 234 57 % /080 % [ — M sk A A i s L e Iy
A R R e AT AR S R (VH) DA RS 5 SEQ 1D NO: 235 545 22 /080 9% [l — 1 sk A B E R 2 3L
PR 3 41 1 2 e ] AR S5 A8 3ak (VL)

[0253]  fE— 5y S, [ —PE AU 227081 % 82 % 83 % 84 % 85 % 86 % «
87 % 88 % 89 % 90 % 91 % +92% <93 % <94 % .95 % 96 % 97 % 98 % 99 % -

[0254]  fr— AL ST S H  ARSCHR BT A TH IR RS T MuSK PRI 70 1B 2 5 A S R
JFHISEQ ID NO: 2341 Hifik i AZ G5 A 547 2 LR 7 HISEQ 1D NO: 235[1 525k nf 4r 4544
.

[0255]  fr— ANk Sy SeH, S5 ANLAR: S PRI SR B 1 30 (MuSK) &5 A 112 T4t
PRI 53 60 2 Hadt i AR S5 A IR B i) AR g Al , FCrp Egd n] AR 2543k B0 2 9 SEQ 1D NO:
234 FLAT 5 /D80 % [A]— PR sl AR AR I R 35 R i 41 ) HLER B ] AR 8543 £ 2 H9SEQ 1D NO:
235 HAT /080 % [F]— PR sl AR I 5B - 41, O HL

[0256] L rh gk M AR G55 AT

[0257]  -494:SEQ ID NO: 147k ZAENT-SEQ ID NO: 14754123 4k 55 LRIk AR 11
CDR-HIZA LR 741,

[0258]  -f4-SEQ ID NO: 153k AH%S T-SEQ ID NO: 153 HAG1.2. 3,45k 5/ N S LRIk 2R 1)
CDR-H2Zd B 7 1), LA M

[0259]  -404:SEQ ID NO: 156k ZAHNT-SEQ ID NO: 15614123 4k 55 LRIk AR 11
CDR-H3%2d KR 7 41| (3B2g2ml) Jf 1.

[0260]  JHrRRgk R AR S5 AN 5 AT

[0261]  -404:SEQ ID NO: 1598k ZAHNT-SEQ ID NO: 159514123 4k 55 LRk AR 11
CDR-L1Zd LR 741,

[0262]  -fu#&SEQ ID NO: 1728k H AN T-SEQ ID NO: 172547123 4k 5 s SRk A 1
CDR-L2Zd B 741, LA M

[0263]  -44-SEQ ID NO: 1955k Z AN T-SEQ ID NO: 195545 1.2, 3. 45k 5N ALk Ar iy
CDR-L3%A A% 4] (3B2g2ml) o

[0264]  fr—ANFEYLLENISE T S, 55 AP S PRI SR s B (MuSK) &5 5135 T
YU o3 B35 Bl v AR S5 3R 2 5 A] A 5, b Bk n] AR S5 43 0 & 55 SEQ 1D
NO: 234 5432 /D80 % [F] — Mk sk AR ) U SR 1R 7 M1 O HLRR Bk T AR 25 A3 f 75 B9 SEQ 1D
NO: 23554 % /180 % [A]—VE sk AR ME I 2 35 - 41, I HL

[0265]  JHLrh gk A AR G55 AT

[0266]  -fU2;SEQ ID NO: 1478k FHSEQ ID NO: 1474H % [ICDR-H1 S SERR 741,

Kt

&
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[0267]  -49£;SEQ ID NO:153ikHISEQ ID NO: 15341 5% [KICDR-H2 % LR A 5 41, Al

[0268]  -fU7ySEQ ID NO: 1565k HISEQ ID NO: 15641 ik [KICDR-H3 % LR 741 (3B2g2m1) Jf:
H

[0269] L rRfRgk R AR G55 AT

[0270]  -fU2;SEQ ID NO: 1598k FHSEQ ID NO: 1594H % [ICDR- L1454 SEfR 741,

[0271]  -fU2;SEQ ID NO: 1728k FHSEQ ID NO: 1724H % [ICDR- L25A LR 41, Al

[0272]  -fU£;SEQ ID NO: 1955k [HSEQ ID NO: 1954H ik [CDR- 3% ELi2 741 (3B2g2ml) &
[0273]  fr— ANty 26, S ALY ARE e T 2B 2 1 s (MuSK) 285 53 - ok 4y
TR AN TeGIE EFelX | Bk ] AR g5 Al A gk ] Ar g5 dadaly, Forp By AR A TeGlE E
Fe[X 5SEQ 1D NO:2665KSEQ 1D NO:267102 /D80 % Al [F]—VE , Horh gl nf Ax byt
P 55SEQ ID NO: 234543 % /080 % [r]— PR sk AR I S R 3 A1 O HL 25 n] AR 25 Ayl 0 25
5JSEQ ID NO:235HA7 % /080 % [m]—VE sk AU MR 3508 3 41, I HL I H B i w27 2540
=XF

[0274]  -494:SEQ ID NO: 147k ZAHNT-SEQ ID NO: 14754123 4k 55 LRIk AR 11
CDR-HIZA LR 741,

[0275]  -494:SEQ ID NO: 153k ZAHNT-SEQ ID NO: 153514123 4k 55 LRk AR 11
CDR-H22 KPR 7 471, 1

[0276]  -£34-SEQ ID NO: 1565k FAHNS T-SEQ ID NO: 156 HLAG1.2.3 .45k 5/ N S SRk 2R 1)
CDR-H3%2 518 7 41| (3B2g2ml) Jf 1.

[0277]  JHrhfRgk R AR S5 5 AT

[0278]  -fI4-SEQ ID NO: 159k FAHNS T-SEQ ID NO: 159 HAG1.2.3 .45k 5/ N S LRIk 2R 1)
CDR-L1Zd LR 741,

[0279]  -4J5;SEQ ID NO: 1728k ZAHXST-SEQ ID NO: 172 451,23 45k 52 FEFL I AR 11
CDR-L22d KR 7471, 1

[0280]  -4U4:SEQ ID NO: 195k ZAHNT-SEQ ID NO: 19554123 4k 55 LRIk AR 11
CDR-L3%A A% 4] (3B2g2ml) o

[0281]  fE— 5y S, [l —PE AU 227081 % 82 % 83 % 84 % 85 % 86 % «
87 % 88 % 89 % 90 % 91 % +92% <93 % <94 % 95 % 96 % 97 % 98 % 99 % -

[0282] {57 SEH, HUARIYICDR-H2 45 58 30 B 3 I 2R (P) AR SR A0 £ 5 (2R
(W) DA AT S50 B85 22508 (S) BRA e (N) .

[0283] NSty ZErh , S AL AR I T 2B 2 1 s (MuSK) 285 S 3Tk 4y
TR AN TeGlEEFelX | Bk ] AR g5 Al AN gk ] Ar g5 dadaly, Forp By AR A TeGlE E
Fe[X4d4;SEQ ID NO:266:kSEQ ID NO:267, Firp ik ] 28 £h#ydek fu 4 5 SEQ ID NO:234 H
A D80 % [F]— Mk AP SRR 41, HR g ] A 8530 0 5 55 SEQ 1D NO: 2355
A5 /D80% [F]— MUV E = R 741, 7T H.

[0284] L rhEigh AR G55 AT

[0285]  -4U4:SEQ ID NO: 147k ZAHNT-SEQ ID NO: 1474123 4k 55 LRIk AR 11
CDR-HIZA LR 741,

[0286]  -4U4SEQ ID NO: 1538k Z AN T-SEQ ID NO: 153 H451.2. 3. 45k 5N Sk Ar iy

&

&

&
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CDR-H2Z HE /R 741, 11

[0287]  -{U#5SEQ ID NO: 1565k FAAIT-SEQ ID NO: 156 471,23 4uk5 M IR ML 11
CDR-H3%Z 518 7 41| (3B2g2ml) Jf 1.

[0288]  JHrhfRgh M AR G AT

[0289]  -{y£;SEQ ID NO: 159u&HINS T-SEQ ID NO: 159547 1.2, 3\ 4uk 5N SA LRI AZ 1)
CDR- L1 751,

[0290] - fu#SEQ ID NO: 1728k #4Hh T-SEQ ID NO: 172547123, 4k5 2 LR AR (1)
CDR-L2% /R 741, A1l

[0291]  -494:SEQ ID NO: 195k ZAHNT-SEQ ID NO: 19554123 4k 55 LRIk AR 11
CDR-L3% FE R 741 (3B2g2ml) o

[0292]  fE— 575 S, [A]—PE AU 227081 % 82 % 83 % 84 % 85 % 86 % «
87% 88% +89% 90 % 91 % 92 % <93 % 94 % 95 % 96 % 97 % .98 % 99 % .

[0293]  fF—/N5iljitn 5 2, TR CDR -H27E 58 307 AU S il 5 R (P) AE 24407 10 25 (0 54 iR
W) DA AT 55507 B85 22508 (S) B RA % (N) .

[0294]  fr— ANt )T 26, S5 AL ARE e I T 2B 2 1 s (MuSK) 285 S B - ok 4y
TR A TeGlE EFelX | Bk ] AR g5 Al AN gk ] Ar S5 dadaly, Forp By AR A TeGlE E
Fe[X fU4SEQ ID NO:2661KSEQ ID NO: 267, H A ik il Ar 254435t 5 SEQ 1D NO: 2343 H.
kR A SRyl 0 5 SEQ 1D NO: 235, Ff H.

[0295] L rhEigh AR G55 AT

[0296]  -£U#SEQ 1D NO: 147k AN T°SEQ 1D NO: 147HA71.2.3 4k 5 SRR 11
CDR-H1ZASER 51,

[0297]  -{U#5SEQ ID NO: 153k FHAIAIT-SEQ ID NO: 153547123 4sk5 M IR M AL 11
CDR-H2Z HE /R 741, A1l

[0298]  -4U4:SEQ ID NO: 156k ZAHNT-SEQ ID NO: 15614 1.2 3 4k 55 LRIk AR 11
CDR-H3%24 TR 741 (3B2g2ml) F H.

[0299] L rhfgk R AR S50 5 AT

[0300]  -4U4:SEQ ID NO: 159k ZAHNT-SEQ ID NO: 15954123 4k 5N LRIk AR 11
CDR-L1Zd LR 741,

[0301]  -fU4SEQ ID NO: 1728k ZAHNS T-SEQ ID NO: 172 H451.2. 3 45k 5 M A SRk AR 1
CDR-L2% /R 741, A1l

[0302]  -f4:SEQ ID NO: 1955k H AN T-SEQ ID NO:195H451.2.3. 4k 5 M LRk
CDR-L3%A A% F7-41] (3B2g2ml) o

[0303]  fF /N5 /7, PUARIYICDR-H2AF 28 307 B S T U2 (P) AF 28 4407 B0 2 (1 R
(W) DA AT S50 B85 22508 (S) B RA % (N) .

[0304] ANty ZErh , S AL AR e I s 2R 1 s (MuSK) 285 5 BT ok iy 4y
TR A TeGlEEFelX | Bk ] AR g5 Al AN gk ] xS dadaly, Forp By AR A TeGlE E
Fe[X4d4;SEQ ID NO:266:kSEQ ID NO:267, FHirp it ] 25 £E My {04 SEQ ID NO:2347f H.
kR A SRyl 0 5 SEQ D NO: 235, Ff H.

[0305]  JHrh gk A AR G AT
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[0306]  -fU2;SEQ ID NO: 1478k FHSEQ ID NO: 1474H A% [ICDR-H1 S SERR 741,

[0307]  -{U£;SEQ ID NO:153kHISEQ ID NO: 15341 i%[KICDR-H2 % L EE 5 41, il

[0308]  -fu7rSEQ ID NO: 1565k HISEQ ID NO: 15641 ik [KICDR-H3 % LR 741 (3B2g2m1) Jf:
H

[0309]  HrpfRgk R AR S5 Rl A 5

[0310]  -fU2;SEQ ID NO: 1598k FHSEQ ID NO: 1594H % [ICDR- L1 5 SEfR 741,

[0311]  -fU2;SEQ ID NO: 1728k FHSEQ ID NO: 17240 % [1ICDR- L25A LR 41, Al

[0312]  -fU;SEQ ID NO: 1955k [H1SEQ ID NO: 1954H ik [CDR-L3% FLi2 741 (3B2g2ml) &
[0313]  -4U4:SEQ ID NO: 195k ZAHNT-SEQ ID NO: 195545 1.2. 3 4k 55 LRIk AR 11
CDR-L3% FE R 741 (3B2g2ml) o

[0314]  fr—ANSt )y e, S5 AL AR I T 2R 2 1 s (MuSK) 25 S 2 T Bk 4y
TS A TgGlE e FelX  Hrpl v AR 25 M a Rl v AR 25 A ak,

[0315]  FLrHHPAEM A TgGlE EFelX 5SEQ 1D NO:2665KSEQ 1D NO: 2674025 %780 % 7 4]
AV, Hrpa) AL oA GORRIEEUSR 5 R A4 5) — P E 2O s N K
BEN29TA ML N29TQ R M ; L234A R0 ; L234D 4t ; L234E )4 L2346 i s L234H ¥
L234F 4 ; L234K 54 ; L234Q% i ; L234R%Hi ; L234S 85 ; L234 T8 i ; L235A %5 #1 ; L235D %
o L235E 50 ; L235F &4t ; L2356 4 ; L2356Vt ; L2351 J ; L235 T ; L2 35K 4 5
L235R¥5H ; L2355 48 ; L235 T4 ; L235Q 85 #t ; L237 AR5 ; S239D5 # ; E23 3P4 ; L234V %
5 C236%k 2 ; G236E 5 # ; G236RTE H ; G236K 54 ; G23TATE H ; P238A RS ; F24 3L 4 ; D265A
i S26 TERS it s H268A R # ; R292P 5 ik 5 Y300L A 6 ; K322A% ik s K322Q4% i ; A327Q 4L 5
L328F 54t ; L328RIZH ; P329A S M ; P329G i ; A330L 46 ; A330SEit ; P33 1SHi i ; I332E%%
3 PROGL L ; sl A A IS 11 S DY St 5 S i TR [ 822 I A S 0 — 3, (et
KA TEL234AEK L2354 , B AR 584 S L234ARIL235A , 1 H I Hr Bl n] Ax 25 k3 05 5 SEQ
ID NO: 234547 % /D80 % [l —VE Sk AR I R 3 A1 HL 25k ] AR 25 Mgt £ 55 SEQ 1D
NO: 23554 % /180 % [A]—VE Sk AR ME I S 35 - 41, I HL

[0316] L rhEigh AR G5 5 AT

[0317]  -494:SEQ ID NO: 147k ZAHNT-SEQ ID NO: 1474123 4k 5 NS LRIk AR 11
CDR-HIZA LR 741,

[0318]  -4U4:SEQ ID NO: 153k ZAHNT-SEQ ID NO: 153514123 4k 55 LRIk AR 11
CDR-H22d EL PR 7 471, 1

[0319]  -404:SEQ ID NO: 156k ZAHNT-SEQ ID NO: 15614123 4k 55 LRk AR 11
CDR-H3%2 KR 7 41| (3B2g2ml) Jf 1.

[0320]  HCrpRgk R AR5 A 5

[0321]  -494:SEQ ID NO: 1598k ZAHNT-SEQ ID NO: 159514123 4k 55 LRIk AR 11
CDR-L1ZdZER 741,

[0322]  -fU£:SEQ ID NO: 172k FAHN T-SEQ ID NO: 1724123 45k5 N S e i 2R 1
CDR-L22d KR 7471, 1

[0323]  -4U4:SEQ ID NO: 195k ZAHNT-SEQ ID NO: 19554123 4k 55 LRk AR 11
CDR-L3%A A% F7-41] (3B2g2ml) o

&
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[0324]  fE— 55 S, [A]—PE AU 227081 % 82 % 83 % 84 % 85 % 86 % «
87 % +88% 89 % +90% 91 % +92% 93 % 94 % 95 % 96 % 97 % 98 % 99 % .

[0325] ANty ZErh, S AL SRR e I T 2R 1 s (MuSK) 285 5 S - ok 4y
TS A TgGlE e FelX  Hrpl i AR 25 M a Rl v AR 25 A,

[0326]  HApHp A7 A\ TgGIHEFcIX U5 SEQ ID NO:2665SEQ ID NO:267, AR HEEUS
5 ARG 5 IL234AM1/ 5k L235A% L5 | N BIFrikFelX, 1 H.

[0327] b E gk ] AR 45 Myt 0 4 55SEQ 1D NO: 234 545 % /D80 % [l — M sl AFMEL PR 1) e dik
R P41 3 H Ak n] Ar S5 Mg 40 2y 55SEQ 1D NO: 235 HA5 5 /080 % [ril— 1k sl A DL (1 s J il
S lIGiREl

[0328] L rh gk A G55 AT

[0329]  -4U4:SEQ ID NO: 147k ZAHNT-SEQ ID NO: 1474123 4k 55 LRIk AR 11
CDR-HIZA LR 741,

[0330]  -4U4:SEQ ID NO: 153k ZAHNT-SEQ ID NO: 15354123 4k 55 LRIk AR 11
CDR-H22d FL PR 7471, 1

[0331]  -HI4SEQ ID NO: 1565k FAHNS T-SEQ ID NO: 156 HLAG1.2. 3,45k 5/N S LRI 2R 1)
CDR-H3%2d KR 7 41| (3B2g2ml) Jf 1.

[0332]  JHLrRRgh R AR G55 AT

[0333] -H4SEQ ID NO: 159k FAHNS T-SEQ ID NO: 159 HAG1.2.3 .45k 5/ N S SR 2R 1)
CDR-L1Zd LR 741,

[0334]  -fu#&:SEQ ID NO: 1728k F AN T-SEQ ID NO:172H451.2.3. 4uk 5 JL ik
CDR-L22d KR 7471, 1

[0335]  -4U4:SEQ ID NO: 195k ZAHNT-SEQ ID NO: 19554123 4k 55 LRIk AR 11
CDR-L3% FE R 741 (3B2g2ml) o

[0336]  fE— 5y S, [l —PE AU 227081 % 82 % 83 % 84 % 85 % 86 % «
87 % +88% 89 % +90% 91 % +92% 93 % 94 % 95 % 96 % 97 % 98 % 99 % .

[0337] ANty ZErh, S5 AL AR e I T 2R 2 1 s (MuSK) 285 5 2 T ok 4y
TR AN TeGlEEFelX | Bk ] AR g5 Al AN gk ] Ar g5 dadaly, Forp By AR A TeGlE E
Fe[XfU2ySEQ ID NO:26655SEQ ID NO: 267, b AREUS 5 &R S g 5 M L234A /5 L235A
B SINEIFTRFe X, I H AR EEE ] 554 8 e 25 SEQ 1D NO: 2347 H R4k Al AR 25 M9 £
4-SEQ ID NO:235, DA K&

[0338]  JHLrh gk A G AT

[0339]  -fu2;SEQ ID NO: 1478k FHSEQ ID NO: 1474H % [ICDR-HI S SEfR 741,

[0340]  -{U#;SEQ ID NO: 153k HISEQ ID NO: 15341 Ak [KICDR-H2 & 38 7 41 , il

[0341]  -fU7rSEQ ID NO: 1565k HISEQ ID NO: 15641 ik [’ICDR-H3 % LR 7> 4] (3B2g2m1) Jf:
H

[0342]  JHLrRfRgk R AR S5 51T

[0343]  -fU2;SEQ ID NO: 1598k FHSEQ ID NO: 1594H % [ICDR- L1454 SEfR 741,

[0344]  -fU2;SEQ ID NO: 1728k FHSEQ ID NO: 17240 % [ICDR- L25A LR 41, Al

[0345]  -{U£;SEQ ID NO:1955kH{SEQ ID NO: 19541 i%ICDR-L3% LR 741 (3B2g2ml) .
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[0346]  -4J4:SEQ ID NO: 195k ZAHNKT-SEQ ID NO: 19554123 4k 55 LRk AR 11
CDR-L3%d A% F7-4] (3B2g2ml) o

[0347]  fr—S0 )7 S PMuSK TR s U &5 & R B, B8

[0348] o) K HHE, HAS SGSEQ 1D NO:268HA7 %7180 % [r]— 1 sl AR AT 1 2 LR 7
A,

[0349]  b) K EREE, A 5SEQ 1D NO: 269545 5 /080 % [l —PE s AHEL IR 1 S A4 TR
A1, 7FH.

[0350] ) HLrh DL AR OOMIEEUSGRS ARG dn =) 1 — P E 2B s AN K F gk
N297 A s N29T Q1 ; L234A RS L234D 3 ; L234E 4 ; L234G R4 ; L2 34H Rk ; L234F 5%
i L234KE M, L234QF ¥k ; L234R: ¥ ; L234S B # ; L234T &5 ; L235 A H ; L235D 5 ¥
L235E %5 H ; L235F it ; L235G 5 ; L2356V i ; L235HE 4 ; L2365 T 54k ; L235K 5 ; L235RE%
5 L235S 5 H s L235 T ; L235Q 5 48 ; L237TAR i ; S239D5 i ; E23 3P4 s L234 Vs it ; C236
B2 s G236E £ ; G236REx 1 ; G236K i ; G23TA i ; P238AE I ; F243L ¥ ; D265A 5 ¥t 5
S26TEE s H268A 54t ; R292P 5 H1 ; Y300L 5 ; K322A 5 3 ; K3 220854 ; A327Q & ## ; L328F &%
¥ ; L328REF M ; P329AE: i ; P329GEF 4 ; A330L ¥ ; A330SEi#h ; P33 1Sk ; 1332E ¥
P396LA% M 3 il 2 AE A I 11 S5 VU S 7 Z€ FR T TR (N 282 I A A A — 3, st o4
JEL234ABEL235A , B A M 28 S L234ARIL235A

[0351]  fE— 5y S, A —PE AU 227081 % 82 % 83 % 84 % 85 % 86 % «
87 % 88% +89% 90 % 91 % .92% 93 % 94 % 95 % 96 % 97 % .98 % 99 % .

[0352] NS 7 S H , PMuSK TRk U &5 & R B, B8

[0353] &) K- HHE, A5 SEQ ID NO: 2687

[0354]  b) K F25E, HALASEQ 1D NO: 269, 7 H.

[0355] ) Hrh ik 4K GE 0 SAREEUS 5 R i S TL234AML235A%4E

[0356] S T S H , PMuSK TR U &5 & R B, B8

[0357] &) K HHE, A 5SEQ 1D NO: 270545 5 /080 % [l — PRl AHEL I 1 S A4 TR
A

[0358]  b) K%k, HA4 5SEQ ID NO: 271 HAG % /080 % [ml— 1k sk AR LR 1 & 2L iy
A1, 7FH.

[0359] o) HrtlA MoAE (UMRIEEUSR 5 ARG —) P — Mk BE 2O I N K k.
N297 A s N29TQ 1 ; L234A RS L234D R ; L234E 4 ; L234G R ; L2 34H Rk ; L234F 5%
iy L234KE M, L234QE ¥k ; L234RR ¥ ; L234S B # ; L234T ¥ ; L235 A i ; L235D 5 ¥
L235E %5 H ; L235F &t ; L235G 5 ; L2356V Hi ; L235HE 4 ; L2351 54tk ; L235K 5 ; L235RE%
i3 L2355 L2356 T -5 4 ; L235Q A # ; L23TA i ; S239D 5 4 ; E23 3P4 4 ; L234V % ; C236
B2 s G236E £ ; G236RExH ; G236K k¥ ; G23TA s P238AE I ; F243L ¥ ; D265 A5 ¥t 5
S26TEE s H268A 54 ; R292P 5 H1 ; Y300L =5 ; K322A 54 ; K3 2208 ; A327Q & ; L328F &%
¥ ; L328REF M ; P329A T i ; P329GEF 4 ; A330L ¥ ; A330SEi#h ; P33 1Sk ; 1332E £ #i
P396LA% M 3 il 2 AE A I 1 S5 VU S 77 Z€ FR T TR N A2 I A A AR — 3, st o4z
JEL234ABKL235A, AL S 582 L L234ARIL235A

[0360]  fE— 5ty S, A —PE AU 227081 % 82 % 83 % 84 % 85 % 86 % «
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87 % 88% +89% +90% 91 % 92 % 93 % 94 % 95 % +96 % 97 % .98 % .99 % .

[0361]  f-—S 7 S PMuSK TR sk U &5 & F B, B8

[0362] @) 4K Hifk, FLAUASEQ 1D NO: 27070

[0363]  b) pKHHE, HAIASEQ ID NO:271, - H.

[0364]  ¢) LA frd 4 K E A S ARIREUSR 5 A e 5 IL234AFIL235A584 .

[0365] AL HTR

[0366] AN I3 — T3 T8 S i A S AT ik 19 B T-MuSKHUIR I 201 1093 B 2 A%
R o £ — 9005t 7 Z P, 4m i AL HHIMuSKHUAR I Z A2 R (0 2 gy 1 iR CDORAP AT 3 —
P AR PR AR =M AR BB AT S T B SFOAZ R 741, (U FESEQ 1D NO: 1
% 48.135%140.147%158.240% 251 [ TH4HECDRAISEQ ID NO:49% 96,141 7% 1464111597 195
4 5%CDR

[0367]  [Al, A A ISR T AR S RGBT NIRRT IR 2 2 TR
BB S IMuSKE TR BT &5 B ok L VH L VL B COREE A A% R 741

[0368]  fE—AS0HE TS K, AL TR g VHES Mk AZ H R 7 A1), Forh iR VHES 42
SRS (1) Sk n AR gh R de, B4 SEQ ID NO: 1fJCDR-H1.SEQ ID NO: 17[#JCDR-H2HISEQ
ID NO:33[{JCDR-H3; (ii) HEfE [ Ar 4544 da, A5 SEQ 1D NO: 2/fJCDR-H1.SEQ ID NO: 18
CDR-H2HISEQ ID NO:34[JCDR-H3; (iii) Hrfk n[Ax&5#43n , AU SEQ 1D NO: 3fJCDR-H1
SEQ ID NO:19fKJCDR-H2FISEQ ID NO:35[4JCDR-H3; (iv) difk n]Ar &5, Fo 404 SEQ 1D
NO: 4[fJCDR-H1.SEQ ID NO:20[¢JCDR-H2FISEQ ID NO:36[JCDR-H3; (v) HE4k i Ar &byl , 3
£345SEQ ID NO:5[JCDR-H1.SEQ ID NO:21[/JCDR-H2HISEQ ID NO:37[JCDR-H3; (vi) H4k ]
Areb ek, FLAUA-SEQ ID NO:6[ftJCDR-H1.SEQ ID NO:22[fJCDR-H2FISEQ ID NO:38[1JCDR-
H3; (vii) Bl n]ArgEfdsk, A4 SEQ 1D NO: 7/%JCDR-HI.SEQ ID NO:23[JCDR-H2HISEQ 1D
NO: 39[JCDR-H3; (viii) Hrfghk n] Argh Ayl , Hofu2SEQ 1D NO:8[JCDR-H1.SEQ ID NO:24[1
CDR-H2HISEQ ID NO:40[fJCDR-H3; (ix) Higk n]Ar &4, HA0 7 SEQ 1D NO: 9ffJCDR-H1.SEQ
ID NO:25[¢JCDR-H2FISEQ ID NO:41fJCDR-H3; (x) Hofk n] Ar g fytah, HuASEQ 1D NO: 1011
CDR-H1.SEQ ID NO:26[JCDR-H2HISEQ ID NO:42[#CDR-H3; (xi) Hfk n]Ar ks, Hfu 25
SEQ ID NO:11ffJCDR-H1.SEQ ID NO:27[*JCDR-H2HISEQ ID NO:43[/JCDR-H3; (xii) Hlk n] 4y
ghiytE;, LA ArSEQ ID NO: 12/1JCDR-H1.SEQ ID NO:28[XJCDR-H2FISEQ ID NO:44[#JCDR-H3;
(xiii) dEfE A AR 4ERIs, HLU4SEQ 1D NO: 13fJCDR-H1.SEQ ID NO:29[¢JCDR-H2FISEQ 1D
NO: 45[JCDR-H3; (xiv) B4k n] Ar g5 Myl , Hofu 2 SEQ 1D NO: 147JCDR-H1.SEQ ID NO: 30[1
CDR-H2HISEQ ID NO:46[JCDR-H3; (xv) Hfk n] A ghtyia, H A4 SEQ 1D NO: 15/JCDR-H1
SEQ ID NO:31[fJCDR-H2HISEQ ID NO:47[JCDR-H3; (xvi) Hfk il 4r 45 i, I A4 SEQ 1D
NO: 16[/JCDR-H1.SEQ ID NO:32[JCDR-H2FISEQ ID NO:48[*JCDR-H3; (xvii) Hfk r]AF£h44
I8, Hfu4:SEQ ID NO: 135[fJCDR-H1.SEQ ID NO:137[*JCDR-H2FISEQ ID NO:139[fJCDR-H3;
1 (xviii) ESE R AR 45 My de; , HfU4SEQ ID NO:136[KJCDR-H1.SEQ ID NO:138[{JCDR-H2F
SEQ ID NO:140[JCDR-H3.

[0369]  fE—LE50jE Ty S, AL TR U S g i VHES Ak AZ H R 7 41, Ferh iR VHES 42
S (i1.a) EEETARSE Ay, AU A SEQ ID NO: 2[fJCDR-H1.SEQ ID NO: 18[JCDR-H2!]
SEQ ID NO:240[fJCDR-H3 (X2m1) ; (ii.b) HEfk A AF g5 Fgd, H AU 5 SEQ 1D NO: 2[JCDR-HI
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SEQ ID NO: 18[JCDR-H2FISEQ ID NO:241[XJCDR-H3 (X2m2) 5 (ii.c) Hofk n] A gh b, HoAu 2
SEQ ID NO:2[¥JCDR-H1.SEQ ID NO:18[JCDR-H2FMISEQ ID NO:242[JCDR-H3 (X2m3) ; (ii.d)
Ak AR SE R, FLAU A SEQ ID NO: 2f#JCDR-H1.SEQ ID NO: 18[#JCDR-H2FISEQ ID NO:243
[{JCDR-H3 (X2m4) 5 (ii.e) FEEE AR EE A IeE, oAU ArSEQ 1D NO: 2/fJCDR-HI.SEQ ID NO: 18
CDR-H2HISEQ ID NO:244[fJCDR-H3 (X2m5) ; (ii.f) Hifik n] Argh#adak, FLE4:SEQ ID NO: 2
CDR-H1.SEQ ID NO:18[#JCDR-H2FISEQ ID NO:245[KJCDR-H3 (X2m6) ; (ii.g) Tk n] AR 4544
I8, Hfu£;SEQ ID NO:2[KJCDR-HI.SEQ ID NO:18[JCDR-H2HISEQ ID NO:246[#CDR-H3
(X2m7) 5 (ii.h) digk A ArgEfgds, FLAu A7 SEQ 1D NO: 2CDR-H1.SEQ ID NO: 18[%CDR-H2H/1
SEQ ID NO:247[JCDR-H3 (X2m8) »

[0370]  fE—BE5UjE Ty S, AL TR S g i VHES Ak AZ H R 7 41, FFh iR VHES 42
Wty (xvii.a) EREN AR gt , Hfu£SEQ 1D NO:135/CDR-H1.SEQ ID NO: 137[#CDR-
H2AMISEQ ID NO:248[fJCDR-H3 (X17ml) 5 (xvii.b) Ffk ] Arghft, FAU5SEQ 1D NO: 1351
CDR-H1.SEQ ID NO:137/JCDR-H2FISEQ ID NO:249(JCDR-H3 (X17m2) ; (xvii.c) Bk n]Ar 4k
Fde , HAUA-SEQ ID NO: 135[JCDR-H1.SEQ ID NO:137/KJCDR-H2FISEQ ID NO:250fCDR-H3
(X17m3) ; (xvii.d) B Az 45yt , Hfu £SEQ ID NO: 135[JCDR-H1.SEQ ID NO:137[)
CDR-H2FMISEQ ID NO:251[#CDR-H3 (X17m6) -

[0371]  fE—AS0hE T S, AR A g VHES Mk AZ H R 7 A1), Frh iR VHES 42
S (xix) EBE AR S Ay dak, AU A SEQ 1D NO: 147/#JCDR-H1.SEQ ID NO: 150ffJCDR-H2
FISEQ ID NO:156[%CDR-H3; (xx) Bk n]Ar g, A1 2 SEQ ID NO: 148[%JCDR-H1.SEQ 1D
NO: 151fJCDR-H2FISEQ ID NO:157[*JCDR-H3; (xxi) Hff ] Arghfainy, FAI5SEQ 1D NO: 149
[JCDR-H1.SEQ ID NO:152[JCDR-H2FISEQ ID NO: 158[%JCDR-H3.

[0372]  fE—AS0hE T S, AR A g VHES M I AZ H R 7 A1), Ferh iR VHES 42
A0Sy (xxii) BN AR gE Ry, HAU A SEQ ID NO: 147(#JCDR-H1.SEQ ID NO: 153[#JCDR-H2
FISEQ ID NO:156[#JCDR-H3; (xxiii) Hrik il Arg5ahydnt, A7 SEQ 1D NO: 147[JCDR-H1.SEQ
ID NO:154[fJCDR-H2HISEQ ID NO:156[4CDR-H3; (xxiv) Hofk ] Ar £E i, F4u&rSEQ 1D
NO: 147[JCDR-H1.SEQ ID NO:155[JCDR-H2FISEQ ID NO:156[¢JCDR-H3.

[0373]  fE—ASChE TS i, 2R HTR A S g VLA M AZ H IR 7 A1), e iR VLES 44
IS (1) ek A A gE A, AU A5 SEQ 1D NO:49[1CDR-L1.SEQ ID NO:65[JCDR-L2FISEQ
ID NO:81[JCDR-L3; (i) Frgk ] Ar£E iy, Hu5SEQ 1D NO:50f%JCDR-L1.SEQ ID NO: 661
CDR-L2HISEQ ID NO:82[#JCDR-L3; (1i1) gk nJArgh#tyin, A5 SEQ 1D NO:511#CDR-L1,
SEQ ID NO:67[KCDR-L2FISEQ ID NO:83[JCDR-L3; (iv) #24k n] ar &k ki, HAU 4 SEQ 1D
NO:52[/JCDR-L1.SEQ ID NO:68[JCDR-L2FISEQ ID NO:84[JCDR-L3; (v) %k i Ar 4 Figdaly , H
£4;SEQ ID NO:53[%JCDR-L1.SEQ ID NO:69[JCDR-L2HISEQ ID NO:85[JCDR-L3; (vi) &4k
] AR £ Kt Hofu 4 SEQ ID NO:54[fCDR-L1.SEQ ID NO:70[fJCDR-L2FISEQ ID NO:86/[1
CDR-L3; (vii) gk n] AR £h A de , HAu4:SEQ ID NO:55[KCDR-L1.SEQ ID NO:71[CDR-L2!]
SEQ ID NO:87[FCDR-L3; (viii) 4%k i A g5 A9, H AU 5 SEQ ID NO:56[#CDR-L1.SEQ ID
NO: 72[/JCDR-L2HISEQ ID NO:88[JCDR-L3; (ix) #fik nAr 4k #ydsk , HAU4-SEQ ID NO:57[1
CDR-L1.SEQ ID NO:73[JCDR-L2FISEQ ID NO:89[/JCDR-L3; (x) i%k Al Ar&h e, Fo 40 55 SEQ
ID NO:58[fJCDR-L1.SEQ ID NO:74[JCDR-L2FISEQ ID NO:90[JCDR-L3; (xi) #4k n]Ar &k 44
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1, AU 4 SEQ 1D NO:59[KCDR-L1.SEQ ID NO:75HJCDR-L2H1SEQ ID NO:91[JCDR-L3;
(xii) B4k P A £E M3, 5 SEQ ID NO:60fXCDR-L1.SEQ ID NO:76[%JCDR-L2FISEQ 1D
NO:92/1JCDR-L3; (xiii) 4k AR 543, Hi U5 SEQ ID NO:61[KJCDR-L1.SEQ ID NO: 771
CDR-L2HISEQ ID NO:93[FJCDR-L3; (xiv) gk n] A g5 #ydn , LA 5 SEQ 1D NO:62[#JCDR-L1.,
SEQ ID NO:78[KCDR-L2FISEQ ID NO:94[JCDR-L3; (xv) #24E n] a5 &k ki, HAU 4 SEQ 1D
NO:63[JCDR-L1.SEQ ID NO:79[JCDR-L2FISEQ ID NO:95[JCDR-L3; (xvi) #2%E A Ar £E#ydak
HAU2rSEQ ID NO:64[KJCDR-L1.SEQ ID NO:80[¥JCDR-L2HISEQ ID NO:96[fJCDR-L3; (xvii)
gk n A gE e A4 SEQ ID NO: 141f¥CDR-L1.SEQ ID NO: 143[JCDR-L2HISEQ ID NO:
145[FJCDR-L3; Al (xviii) F25E AR 54 de, HA2SEQ ID NO: 142(%JCDR-L1.SEQ ID NO:144
fJCDR-L2FISEQ ID NO:146[1JCDR-L3.

[0374]  fE—AS0HE TS P, 2R HTR O S g VLA M IR IAZ H R 7 A1), L iR VLES 4
S (xix) Bk n] AR 4k de, Hofu£;SEQ ID NO: 159(%JCDR-L1.SEQ ID NO:170[fJCDR-L2
FISEQ ID NO:180[RJCDR-L3; (xx) 5k n]Ar g5yt , A2 SEQ ID NO: 159[%JCDR-L1.SEQ ID
NO:171/#JCDR-L2FISEQ ID NO:181/JCDR-L3; (xxi) &4k n] Ar £h iyt , Fo4u A SEQ 1D NO: 160
[JCDR-L1.SEQ ID NO:172[XJCDR-L2FISEQ ID NO:182[JCDR-L3; (xxii) #4%k A Ar£E#ydsk , 1L
A4 SEQ ID NO:159[JCDR-L1.SEQ ID NO:172[JCDR-L2FISEQ ID NO:183[JCDR-L3;
(xxiii) 5 ] AR 45 A3, Hfu£5SEQ 1D NO: 159(JCDR-L1.SEQ ID NO:171[JCDR-L2F/ISEQ
ID NO:184fJCDR-L3; (xxiv) #25E n] AF g #4da, HAUASEQ 1D NO:159fJCDR-L1.SEQ ID NO:
173[FJCDR-L2FISEQ ID NO: 185[JCDR-L3; (xxv) F25f i A7 £ Fig ity HoAU2;SEQ ID NO: 159(1
CDR-L1.SEQ ID NO:173[KJCDR-L2FISEQ ID NO:186[JCDR-L3; (xxvi) #2%E Al Ar £E ki, Hifu
4-SEQ ID NO:161f%JCDR-L1.SEQ ID NO:174ffJCDR-L2FISEQ ID NO:187[¥JCDR-L3; (xxvii)
gk n A gE R A A SEQ ID NO: 162[#CDR-L1.SEQ ID NO:174[CDR-L2HISEQ ID NO:
188/1JCDR-L3; (xxviii) 525k n] Ar gh etk , HfU 5 SEQ 1D NO: 163ffJCDR-L1.SEQ ID NO: 174
[JCDR-L2FISEQ ID NO:188[fJCDR-L3; (xxix) ok nf A 45 #ydsk , Hofu £SEQ ID NO: 164[1)
CDR-L1.SEQ ID NO:174[fJCDR-L2FISEQ ID NO:189[¥JCDR-L3; (xxx) 4% A Ar 4 fdsk , Hifu
4-SEQ 1D NO:165[4JCDR-L1.SEQ ID NO:175FJCDR-L2HISEQ ID NO:190[JCDR-L3; (xxxi) i
A g, Hfu A7 SEQ ID NO: 166[#JCDR-L1.SEQ ID NO: 176[JCDR-L2FISEQ ID NO: 191
fRICDR-L3; (xxxi) %k A Ar £b Mg, HoAuArSEQ 1D NO: 167(#¥JCDR-L1.SEQ ID NO:177[XJCDR-
L2HISEQ ID NO:192[¥JCDR-L3; (xxxii) F2%5E i Az 4543, H AU SEQ 1D NO: 168[*JCDR-L1.
SEQ ID NO:178[f¥JCDR-L2FISEQ ID NO:193[¢JCDR-L3; (xxxiii) i%k n] A5 4 Figdul , Hu 25 SEQ
ID NO:169[JCDR-L1.SEQ ID NO:179fCDR-L2FISEQ ID NO:194[JCDR-L3.

[0375]  fE—AS0hE T i, 2R HTR A S g VLS Mk AZ H R 7 41, L rh iR VLES 44
A s (xxxiv) 25 M AR 45 Ry, A0 A5 SEQ ID NO: 159(%JCDR-L1.SEQ ID NO:172[/JCDR-
L2 FISEQ ID NO:183[JCDR-L3; (xxxv) #24E i Ar 4h Figt , FoAU 45 SEQ 1D NO: 159f%JCDR-L1 .+
SEQ ID NO:172FJCDR-L2FISEQ ID NO:195[fJCDR-L3.,

[0376]  YE—A3hE T P, ZRb L T MuSKH TR 201903 B 2 A% R gm il an K 3
PRI VHAN/ B VLA A3 7 Y R A — 35 « ASCH TR AR 77 3G 0 BN 2R 3%
IR EARIP Sy R VEDNAFF SRS S, s T Ao NG 53/ BRI 2R HEDNA 411 DA S S AR
HRRTIR PR 5 B A FEAZ sl 22 ARG TRk o0 I/ sl SR A R A
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[0377]  AE—"MREM ST E i, 2 H TR & X AEMIAZ R 741, K495 5 SEQ
ID NO: 234547 %080 % [A]—VE Sk ARV IR 2 R 7 M VH 75 55— B (1) 5 7 46
W, 2R B O XL IR 771, H gt £ 5 S5SEQ 1D NO: 235 AT %7080 % [F]— 14 5k
ARAAPE IR S SRR T A1 VL o

[0378]  fr—MREERITE TS T, ZAZ R B 5 gn it 5 AL PRS2 1 I U 2 1 kg
(MuSK) 55 13T HUR i I ETR T A1, BTl o000 5 Bl ] AL S5 A I N2 5 m] Ar 45
Kl , Horp R AT AR S5 A A0 4 S5 SEQ ID NO: 234 HAG 2 /D80 % [ — 1 sl A BL I 1 S S il
A H 258 v AR 2 M3 F0 4 55SEQ 1D NO: 235 B % 7080 % [ — MR sl AR U [ S /e )5
A1, 7FH.

[0379]  JHrh gk A G500 5 AT

[0380]  -fU4;SEQ ID NO: 1475k ZAHN T-SEQ 1D NO: 147545123 45k 5 SR i AR 1
CDR-HIZA LR 741,

[0381]  -fU4;SEQ 1D NO: 1538k ZAHN T-SEQ 1D NO: 153245123 45k 5 S SR AR [
CDR-H22d FL PR 7471, 1

[0382]  -fU4;SEQ ID NO: 1565k ZAHN T-SEQ 1D NO: 156545123 45k 54 SR e AR [
CDR-H3%2d KR 7 41| (3B2g2ml) Jf 1.

[0383]  HCrpRgE R AR5 A 5

[0384]  -fU4;SEQ ID NO: 1598k ZAHN T-SEQ 1D NO: 159545123 45k 5 SR i AR 1
CDR-L1Zd LR 741,

[0385]  -4U&;SEQ ID NO: 1728k ZAHNST-SEQ ID NO: 172 H451.2.3. 45k 52 FEFL AR 11
CDR-L22d KR 7471, 1

[0386]  -fU4;SEQ ID NO: 1958k ZAHNT-SEQ 1D NO: 195545123 45k 5 Sl i AR 1
CDR-L3%A A% 4] (3B2g2ml) -

[0387]  fE— 5y S, Al —PE AU 227081 % 82 % 83 % 84 % 85 % 86 % «
87 % +88% 89 % +90% 91 % +92% 93 % 94 % 95 % 96 % 97 % 98 % 99 % .

[0388] - —ANBEYLILENISE T S, AL IR B2 i S5 A UL AR e e s 2 TR 2 1 By
(MuSK) 55 1B T HUAR I o3 1 AR T 41, A 5 gl ] AR S5 Al F2 g ] Ar 5743,
Forh E gk r] A S5 A3 0 5 S5SEQ 1D NO: 234 HLAT %7080 % [F]— M sl AR B VE I 1R 7 411 )
HAsE n A7 253 f 5 S5SEQ 1D NO: 235 HA7 5 /080 % [F]— MR sk AR IUAME I R 7 41, O
HAE R EgE a5 5

[0389]  -fU#;SEQ ID NO: 147k HSEQ ID NO: 1472H ik [fJCDR-H1 5 FLfie 741,

[0390]  -{U?;SEQ ID NO:153ukHISEQ ID NO: 15341 Ak [KICDR-H2 5 38 7 41 , il

[0391]  -fU7rSEQ ID NO: 1565k HISEQ ID NO: 15641 ik [KICDR-H3 % LR 7> 41 (3B2g2m1) Jf:
H

[0392]  HrpiRgk nf AR5 R 5

[0393]  -fU2;SEQ ID NO: 1598k FHSEQ ID NO: 1594H % [ICDR- L1454 SEfR 741,

[0394]  -fU2;SEQ ID NO: 1728k FHSEQ ID NO: 17240 5% (1ICDR- L25A LR 41, Al

[0395]  -{U£;SEQ ID NO:1955kH{SEQ ID NO: 19541 i%KICDR-L3% LR 741 (3B2g2ml) .
[0396]  fE— 5y S, Al —PE AU 227081 % 82 % 83 % 84 % 85 % 86 % «

&

&
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87% +88% ~89% +90% 91 % 92% 93 % 94 % +95% 96 % 97 % 98 % 99 % .

[0397]  YE—AHEARLENIShE 5 S, 2% IR E A SEQ ID NO: 264 H A5 % /080 % 81 %
82% 83 % 84 % 85 % 86 % 87 % +88% 89 % 90 % 91 % 92 % 93 % 94 % 95 % 96 %
97 % ~98 % ~99 % 5k 100 % [F]— M AZ IR Fr- 51wk FH L AHL Ak o 7F — N 2 B ARk I Sty &6
H, 2R R (U2 SEQ ID NO: 2645k HHSEQ ID NO: 2644 ik

[0398]  7E 53— BEALEENI ST e, 2R S 5SEQ ID NO:265 A4 % /080%
81% 82 % 83 % +84% +85% 86 % 87 % 88 % 89 % 90 % 91 % +92% 93 % 94 % 95 %
96 % 97 % 98 % ~ 99 % 55100 % [F] —PE O IR Iy &1 ke FR L2 B o 71— 28 B 11 5 it
Jrd SRR AU SEQ 1D NO: 2658k FHSEQ 1D NO: 2654t »

[0399]  YE— A BRSNS S, AR A5 4t 5 AL R S PR I e R A 1
(MuSK) 55 1 T HUAIN 0 F IR 741, HoA 5 di i v AR S5 M3 RN i i ] Ar S5 43,
Forh Bk nf A 5893 i 55SEQ 1D NO: 264 547 % /080 % [l — PR AZ IR T 21 b H 25
A AR S5 MIH 1 5SEQ 1D NO: 26545 57080 % [Al— 1k (S H BR Fr A1) 4 hid o 45— 52t )y 58
W [P 2081 % v 82% 83 % 84 % 85 % 86 % 87 % 88 % 89 % 90 % 91 % .92 % «
939% .94 % .95% 96 % 97 % 98 % .99 % .

[0400]  YE—ANShE T, ZRHFR A

[0401] &) 544 K- EEEMISEQ 1D NO: 276 -4 % /080 % [ml—MEZ Hle 41, DL
[0402]  b) 54 K4EISEQ ID NO: 278 HAF %7080 % [l —VEAZH IR 41«

[0403]  ZF—ANSfEy &, A1 27081 % 82 % 83 % 84 % 85 % 86 % 87 % 88 %
89% .90 % 91 % 92% 93 % 94 % +95% 96 % 97 % 98 % 99 % .

[0404]  YE—ANShE T, ZHFRE S

[0405] &) S4RMY At A AR ERMIIRIUSEQ ID NO: 277 HA /080 % [F]—VE[IAZ e P41,
PAK

[0406]  b) S4RLEAGETT AR LERIRITISEQ ID NO: 279545 % /080 % [F]— M [IIAS R 41
[0407]  ZE—ANSfE T R, A1 27081 % 82 % 83 % +84% 85 % 86 % 87 % 88 % «
89% .90 % 91 % 92% 93 % 94 % +95% 96 % 97 % 98 % 99 % .

[0408]  /E—ANShE T &, 2 HFR

[0409] &) 544K EEENISEQ 1D NO: 276 HA5 % /080 % [m]— M iz Hia 7 41, b iy
AR50 & 54t R A 45 M3 1USEQ 1D NO: 27754 % /D80 % [Fl—VERA TR
Fea, LA K

[0410]  b) 5434 KAREENISEQ 1D NO: 278 FLAG % /080 % [F]— M Az Hila i 41, b iy
AR A 055 55 g e nT AR 253 KSEQ 1D NO: 279 245 % /D80 % [A] — A% H R
Frol.

[0411]  ZE—ANShE T i, A1 27081 % 82 % 83 % +84% 85 % 86 % 87 % 88 %
89% .90 % 91 % +92% +93% 94 % +95% 96 % 97 % 98 % 99 % .

[0412] Y —ANShE )T &, 2 HRR B

[0413] &) R FF41ISEQ 1D NO:276, il

[0414]  b) L7 AISEQ ID NO:278.,

[0415] AL A A% R v] DLE (b 2 5 B ande F sh ik 220 R & (ST I TET AR 2
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A IR Bk = AR T HL2H SRl S HE I B il OB 0o B, A% IR T LA ) AR
BIUNPCR,, [ 2 F B SRR 26 o T T A Bl RAF 45 0E 7 A 2 A% R B S AR U A
I o

[0416]  ZAZHTR AT AR & 2 D— MG 7 41, 51 a0 5 - sdism 1 7 4 NS 1 2R
HRRAAE S e dERepAZE S IO 155 « ZAZHR 7 21k AT AR S3sNT 41, Ho s 3
WK 7 A FRaS alobras i A1) (B0 20 2 FRARAS BRHARRAS) DAGR i At sl 025 1 o 1
ST ARG R R (BIANRepA Feiifisy) sl AN 1 (Bl apIXakpI IT)

[0417]  #ifk

[0418]  fE 55— U5k, St 7 AR AR AR &L PORAE O 2k (L Rk 4%
1), HAL B b A SO i () 3 T MuSKT AR 1 23— (Bl iMuSKH TR sl BT 5 & BO 1Y
ZAZHTR

(04191 XAER B AR L FR ISR T ORI AAA o 25 2, B AEEANPR T2 e 2l o L e s 2k
AR 25 AR SRR SR B A T IR 55 R R R B T A I B AR X R 1Y
FEATHAD A, Birk Fofth 3 Al P TREASOH TR I 2 AZ B IR A5 S NS48 e A4
PPk ekt (51 St LM I G BTk 2 K 380K o A — NS0 E 5 S, nhsd Bl v] AR 25 Hgdn
AL , Bk 5 Ga b A A TR (R i ] AR 25 AN 2AZHR S, 58+ B
PR IAIX B (9140, R 25 & Fr A At i 2 i 1) 37 AERIEIX 2 R IR IR 55 &k
BRI SR 2 P AR S LU Bl 2 Rk AR A

[0420]  fF—ojie Jy 25, AR 2 s A0 s 5 (adenoviral -associated viral,
AAY) SR VR 200 TR G AR SR T AR TR ZAZ R s o 2 TP 2 R IR T
AAVE AR AT L 111 - 2 WA U, Deverman et al., “Gene Therapy for Neurological
Disorders:Progress and Prospects,”Nature Rev.17:641-659(2018) ,Nature Rev.17:
641-659 (2018) , FoAT tra st 51 FHEARTF N o S 1d I AAVEAR GG DR SR IE A Bl B B 1
A T BOSE B I ZUAAVT VAAV2 (AAV3 JAAV4 L AAVS L AAVG L AAVT (AAVS AAVO . AAV10 . Bk
AAVIL AR AIE & T RSO T AMuSKEHUA VR 7 P Rk 11 T MW ONS HAT A 1] 1A (R AAV 3 1Ak
BAEVARIRIE 3l A G5 R 17 P 18 R AAV L AAV2 L AAVA  AAVS \AAVEFTIAAVY o 7F—>
ST )T R, AAVEAROEAAV2 AR o £ Ty — 50T S, AAVEAR S AAVE IR (Vitale et
al.,“Anti-tau Conformational scFv MCl Antibody Efficiently Reduces
Pathological Tau Species in Adult JNPL3 Mice,”Acta Neuropathol.Commun.6:82
(2018) , HoAE IS 51 FHEEARTTN) o AE S5 — 505 28, ANV SEAAVO I (Haiyan et
al., “Targeting Root Cause by Systemic scAAV9-hIDS Gene Delivery:Functional
Correction and Reversal of Severe MPSII in Mice,”Mol.Ther.Methods
Clin.Dev.10:327-340(2018) , HoAEtbai i 5IHIBEATFEN) o fE 73— S0t 5 28, AAVAR A
TEAAVTh10354AK (Liu et al., “Vectored Intracerebral Immunizations with the Anti-
Tau Monoclonal Antibody PHF1 Markedly Reduces Tau Pathology in Mutant
Transgenic Mice,”J.Neurosci.36(49) :12425-35(2016) , HAE i 5| FHEAAR TN »
(04211 ¥E 3 — A8y 0, ANVE S G 3R, A B —Fhifn i 8L (BIanAAv2) LA
NG — P g8 (FIanAAVI BkAAV3ZE 9) (R se a8 H AR Hil& A M « 2 WA, Broekman

et al., “Adeno-associated Virus Vectors Serotyped with AAV8 Capsid are More
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Efficient than AAV-lor-2Serotypes for Widespread Gene Delivery to the
Neonatal Mouse Brain,”’Neuroscience 138:501-510(2006) , Fo{Eamof 5| FHEEAAR T N
A5 7 20, AAVIER JEAAV2 /82 54k (Ising et al., “AAV-mediated
Expression of Anti-Tau ScFv Decreases Tau Accumulation in a Mouse Model of
Tauopathy,”J.Exp.Med.214(5) : 1227 (2017) , HAE Il 51 FHEEARTEN) o 72 55— S5 )5
Zrh  AAVERAR 2 AAV2 /925 574K (Simon et al., “A Rapid Gene Delivery-Based Mouse
Model for Early-Stage Alzheimer Disease-Type Tauopathy,”
J.Neuropath.Exp.Neurol.72(11) :1062-71(2013) , ELAF a1 51 FHEARTEN)

[0422] £ 55—/ 9007 S, AAVERACR F T DL T I 288 sl 28 0t BRI AAV A « A1 5
RN TiE ] 2 A s I CNSHE S, A 4nAAV-D] (Grimm et al.,J.Viol.82:5887-5911 (2008) ,
FAF S am k5| FEAATFN) 5 0 e T 4u i AAH 40 i i # 42 =, B ANSCHIMIAAV4 . 18
(Murlidharan et al.,J.Virol.89:3976-3987(2015) fll0jala et al.,Mol.Ther.26:304-
319 (2018) , HoAE et 51 BRI N) s B AT 5, 1 0rAAV2-retro (Muller et
al.,Nat.Biotechnol.21:1040-1046 (2003) , HAE i) 51 FHEAATEN) 5 eI 52 i
Py S 4mfrh , 1 4nAAV-BRT (Korbelin et al.,EMBO Mol.Med.8:609-625(2016) , H7F M6
LB HEARTFN) 5 BB AR TV 2 Jm B 1 B AR CNS [ 6 :, l 41AAY - PHP . BATIAAVPHP . eB
(Deverman et al.,Nat.Biotechnol.34:204-209(2016) fliChan et al.,
Nat.Neurosci.20:1172-1179(2017) , HAF Hbam sk 5] FHEAATE N

[0423]  ARJEZ ST 58, Gt T-MuSKHUAAR I 43 1 19 3028 3 Ao B A 0 2 4 i H i 22
IR IhRE A B AR B A S AL TR « oA R r B S g i 2 22 I I
Deie v B AR R A S AR T 91 o AE— S50 T 2R, ARk A Ay 8 Ak (0 5 g i
BEZ I HIhRE  Bod AR RO EE 2 IR LTk oy Bod AR AR e 41 o

[0424]  fF— A5 7 S8, P iy AR 00 21 T IX B T MuSKH TR 70 - 12k 1Y
AT S I B 7 AR AR T E A -1 - a5 30+ (BFla) JS 3£ R H i
BRI - 1A 2h - (PGK) JE b+ B 4iliwds i3 B 3L 5 31 (CMV) Vi & R e S 20
(liver-specific promoter,LSP) \E 4oy astting -/ XEB-HlahE ARz (CAG) JPUIAZE
Wi i P 5 2 £ (TRE) VHURIR 2Rz 1 R 3+ (TTR) Vi 5405 251 (SV40) MICK6 J5 3
o AR L RN I8 519X ShrT 7L S P A i o 5 PR ek R A S Bl S TN B
S AVATRRINE. vy aF € {UNE LN

[0425]  fF— AT )T SH, ek AR (B Rk A0 g1k 7 A1 o 1K 7 AT DA g
A 23 ()13 B AN/ sloade e R @R ) — sl B8 22 (g b AR i E e A2 41
F) 25 RR741 o

[0426]  FF—MCLERISE TS, R BRI E : ahS S5 UL PR e I s 2B 2 1 kit
(MuSK) &5 7 H 2 Fk rT A2 S5 s 5k nl AR S5 B T HUARI o I 2 TR, H
R B T AR A5 A I A 5 S5SEQ TD NO: 234 5 5 /D80 % [H] — PR sl AR AR I Sl BE R - 41 9 HL
R A AT G5 A I E0 5 SSEQ 1D NO= 235 A7 /D80 % [l — 1 sl AHUUIAE R 2 AR 1 471, O HL
Hrh s I &

[0427]  -f0£;SEQ ID NO: 1478k AN T-SEQ 1D NO: 14754 1,23 455/l SR FR 2 1)
CDR-HI % LR T 41,
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[0428]  -fU4;SEQ 1D NO: 1538k ZAHNT-SEQ 1D NO: 153545123 45k 5 Sl AR 1
CDR-H22 FLFR 7 471, 1

[0429]  -fU4;SEQ 1D NO: 15655 ZAHN T-SEQ 1D NO: 156545123 45k 54 Sl i AR [
CDR-H3%2 KR 7 41| (3B2g2ml) Jf 1.

[0430]  HCrpERgE R AR SEAI A

[0431]  -fU4;SEQ 1D NO: 1598k ZAHN T-SEQ 1D NO: 15954123 45k 54 SR AR [
CDR-L1ZdZL R 741,

[0432]  -HI4-SEQ ID NO: 172k H AN T-SEQ ID NO: 172 HA51.2.3. 4k 5 M LRk
CDR-L22d FLFR 7471, 1

[0433]  -fU4;SEQ 1D NO: 1958% ZAHN T-SEQ 1D NO: 195545123 45k 54 Sl AR [
CDR-L3% FE R 741 (3B2g2ml) o

[0434]  fE— 505 S, [A]—PE AR 227081 % 82 % 83 % 84 % 85 % 86 % «
87 % +88% 89 % +90% 91 % +92% 93 % 94 % 95 % 96 % 97 % 98 % 99 % .

[0435] - ANBEPLLENSE T S, SRR AR 2 g i S5 A\ LA A e e s TR 2 1 g
(MuSK) &5 H. 2 A gk A AR S5 A3 R BE n] A S5 3k iy 5 T Hu iR o IRz R, o
FrgE AT AR 5 A2 FSEQ 1D NO: 234547 5 /D80 % [Fl— PR sk ARIAIE I R - A1 HL 2
BENTARSERYIS A5 5 SEQ 1D NO: 235 545 /D80 9% [l — PR sl AR BAE I B B R 41, - HL 3
PR AR A A A

[0436]  -fU2;SEQ ID NO: 1478k FHSEQ ID NO: 1474H % [CDR-H1 S SEfR 741,

[0437]  -{U£;SEQ ID NO: 153k HISEQ ID NO: 15341 Ak [KICDR-H2 2 38 7 41 , il

[0438]  -fU7rSEQ ID NO: 1565k HISEQ ID NO: 15641 ik [KICDR-H3 % LR 7> 41 (3B2g2m1) Jf:
H

[0439]  HCrpiRgk R AR5 A 5

[0440]  -fU2;SEQ ID NO: 1598k FHSEQ ID NO: 1594H % [ICDR- LIS SEfR 741,

[0441]  -fU2;SEQ ID NO: 1728k FHSEQ ID NO: 1724H % [1ICDR- L25A LR 741, Al

[0442]  -fU¥;SEQ ID NO: 1955k [H1SEQ ID NO: 1954H ik [CDR-L3% ELi2 741 (3B2g2ml) .
[0443]  fE— 575 S, [A]—PE AU 227081 % 82 % 83 % 84 % 85 % 86 % «
87 % +88% 89 % +90% 91 % +92% 93 % 94 % 95 % 96 % 97 % 98 % 99 % .

[0444] A —ANSTE T SR, SRR EIR A B g i 5 AL PR S 1 v S PR A 1 kil (MuSK) 45
GIETHUAN T2 HTRIT HAaS

[0445] @) 54t 4K EBEYISEQ 1D NO: 276 HAT 27080 % [l —PEIAZ HR T4, LA K&
[0446]  b) Sgtd 4 KAREENISEQ 1D NO: 278 HLAT /D80 % [l —VEMIAZ HTR 741«

[0447]  fE— ANy, A A D81 % 82 % 83 % 84 % 85 % 86 % 87 % 88 % «
89% 90% 91 % +92% 93 % 94 % 95 % 96 % 97 % 98 % +99 % .

[0448]  fFE—NSit )y SR, SRR EIR A B g 5 AL PR S P I S R A 1 kil (MuSK) 45
GINET AN T2 HTRIT HAaS

[0449] @) S4mAL RS FT AR L5 IRFISEQ 1D NO: 277 H A 5 /D80 % [Fl— IR H IR 741,
DA

[0450]  b) 54tz n] AR G543 SEQ ID NO: 2794 % /080 % [A]— VA% HTR T 41 o

&

N

A
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[0451]  FE— ANty S, [A— P ZE /D81 % .82 % 83 % 84% 85 % 86 % 87 % 88 %
89%+90% 91% v92% 93 % 94 % 95% +96 % 97 % 98 % <99 % .

[0452]  fF— AN BRI S /T ZE P, R AR 5 4 55 L PR AR e PR P e R A 11 50
MuSK) 55 HI2E T HUAR I 2 H O HLAr

[0453]  ¢) 54t 4K FEEISEQ 1D NO: 276545 2 /D80 % [l —PERIAZ TR e 4], JLrh Ay
WAZHIR T A2 54t Rk A2 S5 581ISEQ 1D NO: 277 HA % /080 % [rl—VEIAZH R
Fe A, LAK

[0454]  d) 54t KH24E1ISEQ TD NO: 278 HA5 2 /D80 % [l —PERIAZ TR e 4], JL by
IR T A 05 5 btz 4 T AR S5 381 SEQ 1D NO: 2794 % /D80 % [l — M A% R
A

[0455]  /F— NSty S, [A— P ZE /D81 % .82 % <83 % 84% 85 % 86 % 87 % 88 %
89%+90% 91% v92% 93 % 94 % 95% +96 % 97 % 98 % <99 % .

[0456]  {F— AN BRI STE )T ZE P, B BRI 5 4 55 AL PRAR S PR P e R A 11 0y
MuSK) 55 H2E T HUAR I 2 H RO HLAr

[0457] &) B EBRJTAISEQ 1D NO: 276, A1l

[0458]  b) #Z HRFFHISEQ 1D NO:278.

(04591  f5 =40l

[0460] 7AW 53— U7 e A A SOhiG T s LB 18 L 2n i sl o4
FERG, Hh A S 4 tIMuSKyTAR GRHT 4 & B IRk B AT e b A AR
PR T IR MuSKHTAA o

[0461]  ZRSZHP TR (R34 T-MuSKHTAAR IR 43 - AT LU b F 240 3R TR 5 4 28 K AR AL A
H B A A A ) s PR A A, RS A R (L Bian,

[0462] Ausubel et al.,ed.,Current Protocols in Molecular Biology,John Wiley&
Sons, Inc.,NY,N.Y. (1987-2001) ;Sambrook et al.,Molecular Cloning:A Laboratory
Manual,2nd Edition,Cold Spring Harbor,N.Y. (1989) ;Harlow and Lane,Antibodies,a
Laboratory Manual,Cold Spring Harbor,N.Y. (1989) ;Colligan et al.,eds.,Current
Protocols in Immunology,John Wiley&Sons,lnc.,NY (1994-2001) ;Colligan et al.,
Current Protocols in Protein Science,John Wiley&Sons,NY,N.Y., (1997-2001) ,
[0463]  FLop bt 51 AT -

[0464]  fF —2E50750 )7 S, e B T2k i e S 4n i vl LR i AL Bk I o 15 1 AP
FLEh¥ 75 3= 4 AU P HRBR F-COS - 141/ . COS - 74 it \HEK29 3411 g . BHK2 1 41 ifd . CHOZH it -
BSC- 14H/}fd HeG24H/}d . SP2/ O4Ifitg \HeLa ity Wi FL AW By o 40 1 Mol L s bk L2 e 2 i ke
FARATT AR KA s A A o oAt i 0 7 - 40 iR E AR T e R4 L 2
A Y AHN - 502 , 4 2 AT Ade BB 8 2 IO St i Mo il 2R P4, 491 an i Az 4
sk A=k, 1 41BL21 .BL21 (DE3) .BL21-GOLD (DE3) .XL1-Blue.JM109.HMS174 . HMS174
(DE3) , DA BATAT RAR I sk 8 8 R R A T & (B coli spp) 5afRfH# & (Klebsiella
spp) BB AL Pl (Pseudomonas spp) BRI«

[0465]  ZRSZHP ik (36 T-MuSKH LA 43~ AT LU it 25 B R Hp A — M SOk
[0 B I 2o A% HF R AN - Ak il 2 o — T 5 L U] DAl ik 4n i s e iR 7= A
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(SR PUNC S/ Y A = SRl 2 7 NI SR TIBUR S 71K e~ PN N TV Ae e =t 2 o kSl e g ni S AT
kLA i s b, Lo v As o, Foep ok T DLE B4 o A2 — A S0 it g 56,
AR TR BT MuSKH TR 43 & FR e TR Sk L DhRR S & B ARt A ER
P 68 B 21 ek A I Al T R A e B A A B 1 R A O RS e i rp Rl
Ao PR P i T4 SNIEDNA BN A sk B AZ A 3 4 22 MR A 0 7 SR 4n i)
SRR B anam e FLZE AL RIS IUTE  DEAE - 4 SROBH AL V5 SR W] DAAE U ok A% A 2 41
H B AT IR T (H A I AE EAZ AN, Rl e e FL sh P an i Sk ok,
X EAZ AN GF B B L2 an i) b Az 4n i 5E A Rl e 41 Moy b 2 47 &
H AR

[0466] 41 FAirid , FH-3RaE AL I S A0 ST 7~ B T L B e B i Bt G B
DN EL (CHO4E) (W Hsdhfr-CHOZ0/ , ik FFUrlaub and Chasin,
Proc.Natl.Acad.Sci.USA,77:4216-4220(1980) , FoAr Wit 5] FEARTEN) o 55 —28 5
NS FLBD0 1 - 4 A G AN T-NSO B BE R 41 - COSARMEAISP24H L o K 2 hd Fri A S [A]
O EE 20 2k AR 5 N B FL sh Wi -4 i, 6 7 i s g e DABE P IARE A 3241
Jorh SRk k5 B S P Ao W B Fh RS 4 R 4 R R vp ) — BN TRL SR = AR Bk

[0467] i = 4ufiwth o] 7= AR She b UAR R B, Bl dFab B B ks cFv - T LARRAR, 1
W IERAER A AE AL BHIITE BN o 43140, A TEE I Zm b A S Fh AT iR Ho ik R s A/ ok
ITDEE F BEIDNASKEE Gt 1 41 o B2 DNAS R P FH T LBl e s Al SR e Hh A E—
s P RDNAFR AT 15 H B U S5 S AN 2 AL TR — 28 450 « XA AR IDNASY -7
R IR A A R TR

[0468]  HiiRAIPLIRE: & B Bald O 5 AN Es 7= b nlon sl , Bk 574
FEEAPR T8 AL L IR EC K CRFITTE RIS A B ol BHES - A ot iy RERR £F 44k 22
Bk F KA B AE e L o ANl R LB Ik A e R SR 2R ol o SO
(“HPLC”) b m] I T-4lifk .

[0469]  fr— ML ST SEH 1 A2 9 A LR RR S MR IR PR 2 11 35 (MuSK)
SETET-HUARN s 1, FoE 2 B v AR S A A g nT AR g A, FLrh d i n] AR 25 A
A5 5SEQ ID NO: 234 HA5 5 /D80 % [F]— s AR A IO 2 B4R e 1) 9 L A% T AR G543
“r5SEQ 1D NO: 23554 % /D80 % [Fl—VEslthH UM 1 2 3518 7 41, 7 H.

[0470] L rhEigh AR G55 AT

[0471]  -494:SEQ ID NO: 147k ZAHNT-SEQ ID NO: 14754123 4k 55 LRIk AR 11
CDR-H1Z KPR 7471,

[0472]  -4974:SEQ ID NO: 1535k AR T-SEQ ID NO: 15354512345k 5N ST 2n i
CDR-H22d EL PR 7 471, 1

[0473]  -404:SEQ ID NO: 1565k ZAHNT-SEQ ID NO: 156174123 4k 55 LRk AR 11
CDR-H3%Z 518 7 41| (3B2g2ml) Jf 1.

[0474] R4k R AR SIS AT

[0475] - fU{SEQ 1D NO: 1598k Z A4 F-SEQ 1D NO: 15954712345k 5/ M LR A5 (1)
CDR-L1Zd 5 R 741,

[0476]  -4J2;SEQ ID NO: 1728k ZAHNST-SEQ ID NO: 172 451,23 45k 52 FEFL AR 11
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CDR-L22d KR 7471, 1

[0477]  -494:SEQ ID NO: 1958k ZAHNKT-SEQ ID NO: 19554 1.2. 3 4k 55 LRIk AR 11
CDR-L3%A A% F7-41] (3B2g2ml) o

[0478]  fE— 575 S, A —PE AR 227081 % 82 % 83 % 84 % 85 % 86 % «
87 % +88% 89 % +90% 91 % +92% 93 % 94 % 95 % 96 % 97 % 98 % 99 % .

[0479]  AE—NBEARGEINSCHE T i, 18 LA 3Rk 5 AN FE 5 Ve 2 R 25 1 D
(MuSK) Z5 G 3T HuiRif o0 1, oA Ek v Ar A sa N2 B ] A7 25 Al , Forh B il AR
ZEFI 02, 5 SEQ ID NO: 234845 2 /80 9% [l — BRI (0 2 3602 41 9 HL R ] A 4%
Fs E0 2 55SEQ TD NO: 235547 %7080 % Al — M sl AU R S B 1R - A1), O L

[0480]  HCrpEgk A AR EEAIN S

[0481]  -fU2;SEQ ID NO: 1478k FHSEQ ID NO: 1474H % [ICDR-H1 S SERR 741,

[0482]  -{U#;SEQ ID NO:153ukHISEQ ID NO: 15341 Ak [KICDR-H2 5 38 7 41 , il

[0483]  -fU7rSEQ ID NO: 1565k HISEQ ID NO: 15641 ik [KICDR-H3Z LR 741 (3B2g2m1) Jf:
H

[0484]  HrpiRgk Rl AR EERIN 5

[0485]  -fu2;SEQ ID NO: 1598k FHSEQ ID NO: 1594H % [ICDR- L1454 SERR 741,

[0486]  -fu2;SEQ ID NO: 1728k FHSEQ ID NO: 1724H A% [CDR- L25A SEme 741, DA K&

[0487]  -{U£;SEQ ID NO:1955kH{SEQ ID NO: 19541 i%ICDR-L3% LR 741 (3B2g2ml) .
[0488]  fr— 5ty S, Al —PE AN 27081 % 82 % 83 % 84 % 85 % 86 % «
87 % +88% 89 % +90% 91 % +92% 93 % 94 % 95 % 96 % 97 % 98 % +99 % .

[0489] NSty ZErh, i R AN R S5 LR S PRI 2 A 1 s (MuSK) 25511
TPy 1, s

[0490] &) St 4K EBEISEQ ID NO: 276 HAT /080 % [l —PEAZ FHER T4, LA K&
[0491]  b) S5gtd 4 KEREENISEQ 1D NO: 278 HLAT /D80 % [Al—VEMIAZ HTR 741«

[0492]  ZFE—ANShE T R, A1 27081 % 82 % 83 % 84 % 85 % 86 % 87 % 88 %
89% 90% 91 % +92% 93 % 94 % 95 % 96 % 97 % 98 % +99 % .

[0493] NSty ZErh, 1 R A R S5 LR PRI 2R A 1 s (MuSK) 25511
TPy 1, s

[0494] &) S4RMY Ak A AR ERMIIRIUSEQ ID NO: 277 HAF /080 % [F]—VEfIAZ e P41,
DA

[0495]  b) 5tk n] AR G543 SEQ ID NO: 2794 % /D80 % [F]— VA% HTR T 41 o
[0496]  ZE—ANShE T i, A1 27081 % 82 % 83 % 84 % 85 % 86 % 87 % 88 % «
89% 90% 91 % +92% 93 % 94 % 95 % 96 % 97 % 98 % +99 % .

[0497] NS0T ZErh, 1 R A R S5 LR S P I 2Ue A 1 s (MuSK) 25511
TPy 1, s

[0498] ) 544K EEENISEQ 1D NO: 276 FAG % /080 % [m]— M iz Hia i 41, b iy
TR )05 S 4l B n] AR 25 M3 iSEQ 1D NO: 27754 % /D80 % [Al— M A% ik
Fr40, DA K

[0499]  b) 544K AREENISEQ 1D NO: 278 FLAG % /080 % [F]— M Az Hila i 41, Forb iy
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TR T A S 5 dn i 5k n] A S5 I FISEQ 1D NO: 279545 %7080 % [m]— MR H TR
A

[0500]  {F— NSty S, [A—PE 2 /D81 % .82 % <83 % 84% 85 % 86 % 87 % 88 %
899% 90% 91%92% .93 % .94 % +95% 96 % 97 % ~ 98 % ~ 99 %

[0501]  fF— A 7 S8 v, 4 At 2k S5 UL RE S PR SR 28 1 By (MuSK) 455711
STk T S

[0502] o) #Z P& F4ISEQ ID NO:276, fil

[0503]  b) KR FAISEQ ID NO: 278,

[0504] {5 KL TMuSKPTIA ) /0 [ EH &5

[0505]  FIHREA K B 5L T MuSKEU AR 53 - Bk B T-MuSKH A 7010 Z A% H IR A F
HE A ST

[0506] K, 71 55— U7 B2 7 e AR R hias T s L LARE A &9, Tk
HE W A I E R PUARSUR 855 7 B 2 A% HTR SRR AR e g F- 4 sk o4
ek R 4.

[0507]  fF— AT 7 v, TR A S5 2 1 o A — )T S, Finik 25 &
W 25 /D —Fin] 25 AR sk I 541 -

[0508]  fF— NSt S H, IXFEI A0 S 2 0 S i IR T 71 (B, MuSKHTA) A% M At
A2 A 5y T g —Fhak B8 2 R 259040 590 . 2 WRemington: The Science and Practice
ofPharmacy (21°" Edition) (2005) (Troy,D.B.et al. (Eds.)Lippincott Williams&
Wilkins (Publs.) ,Baltimore MD) , Hfr b ih 5 FHEEAATF N o kB A B T T it
5 ANIGTY B BT R R 571, 20 5 ik n] LRSS i) 25 s 8 i U551
BT R G e it (B, RS- B 51, Uit - 20 sk I - 80) VASUE
(BN B ElAN B85 1 BT S R 95 165 711) A 23T 7] S0 FI R/ sl 5 T B oA E 294
G EAY BT, I B e A s B T s sk i T 259 4 & P 2o« 1k
PERMRE LA SN 41 5 1) A T 1 o s RO AR R ) — BB S4B 2 TR K L AR PR PR 2% i
IR MAE SR (Ringer” s solution) A BEMHIAVRANHanks I . J3 5N, Z9W4H S sl il Al i)
A& HAth ik, oo s ARRT IR AE R B R RSUE S o i T T AR W 25 i &
W 7K E KM BRI SEBI 38 7K Eh /K CBEFR 25 b /K L LFF A ek 2 oz (Bl anH
M RV G TR ) MG TR A Y AR I B AR i « SR AR AR T ARFF I
FZIRIH) R H SRR A 2 AT B0 IR TS A AL (B2 BR LR , A1/ sl 2 b
SRR o FCA AL ) 25U A HIHY .

[05091  FJ 24 T A8 A E0 4 JC PR 7K I I ik 43 BOHR A ST Il N 7610 28 TG BT RT3 SR i ke o i
PRI TC R R o XA BRI T 299 M B 1) FH a8 A0 AR i Fh 2 BRI o B EA T
A H A Bl SR A S AR, 15 W25 FE E A A I 29 S b ()
[0510] {5 Hid vl DAES 2 KIS AU Koy -, I AnER 1 it 20 (e 580 R 3L
R 3R CRERR AL IR Y (9140, I P B Re AL S T B Teh VAP R 55) R S Bhe a2k
FRIL IR WG B TR LA (B AT R B IB BT o BT AR BB TG E R AR 43 F- IO R 9
AR I o DU SR (10, WP S S/ N T sg i (140, 10 % s B /D A4
XA 5 9% s /D AR A5 ) SRAAE 25820 S M s AR A 2H 4 ()3t T 1
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(05111 IR A& 25 eH & id T LA AT 2 P el b, dn (0 2K e, i
ORI 2R iR Ve« LB e PR B M R B 5 (2) Jehiar PR e 741, (9l an e
I RRAFHAIRTE | ZE R EL Ak (BHA) | EERR LA (BHT) PRI I & TR va- 22
B LA 3) BB 2G5, Bl AETR « £ IV TR (EDTA) < L1 BURERS A TR IR
£

[0512] 7R A& 25 H & Wid vl AR 20 S b B0 555k, B 22 e, 491 H- b
B LR L H ek &

[0513] 7R &M 29 H & Wid vl AR 1 5 1 i e it P A 1) — il B 20 R, B4
3 )63 70 9 FLA T 20 GRS BB A sl b ), e TRT AR = 250 S IR BT sl
Rk A R W TR AT DL SR PR AP HTR S T DRasUBE BT AR — S il 25, i o 3 A 451 s )
TR, SRR 22 B WA L 2 R G o X AR AR AT LB IR, B IR TR
Hhms , AR IRER HhER , A=W T B A AR A SR S, BN CARTETR £ TR R IR
BT 28 SRR R 11 SR IR RRRE AN FLIR , HL bl S i — kD, sl AR &iel A i HoAth )
J5T o FHT Sl € S A PR AR 1 1) 7 vk i 2 AR USRS R 2 WASI 4, SUSTAINED AND
CONTROLLED RELEASE DRUG DELIVERY SYSTEMS,J.R.Robinson,ed.,Marcel Dekker,Inc.,
New York, 1978,

[0514]  FF— AN SH, A WA HT A T B s R A AR N 18 24 20 A1 - T T 1 1 ANt
AT 24 FH AR C 15 J0 PR KPR A3 AR LA BT I s 28 o Bt R 7 B i ke 4wk 1)
TR AR o XA ORI T 2 e o () s A AR a2 B 1 o

[0515] 5 FHZ5H4H & Wi i AU TC R O ELAE 2 M A a5 e R &
AT DAPC RS ) 2L B A sl & S8 s 2900k I LA AT 454 « BT A2 K
PEECARZ KA A B o BN 0T, S A 7K O 20k (GIanHm 1 2 SR O /85
NSRS AE Y (G A0t i) AR S A ALRR , 1 20hER OB - 14 4 i s
AT A Gmads P EIAR (BIAnER Bk IR) SKAERE , 75 73 BRI IS 00 1 1 it 4 i s PR R T
et Ry, DA (0 R S AR AR VF R G DU N B RS Pk 41 S b R0 25k
I, GG « 25 ol (91 n H T OB LI AR sl S B - 1 e A 21 S A 5 R
W 2751, A9 A LR TR SR AN IS , PT S A A S 20 5 P R A WS o TR RIS 7 P il
SR T SR S SN SOOI 2 — s RIS 2 —RIF NG5S
T AR B e K R R 25 o 1 o0 BRI T R R M S NS0 B B BOM
v it At 523 G T B8R SR 1l 5 o 70 T4l 25 e Il T SR I e o AR AR 40 1 il
BT SR S TR U T T 2 ARSI _E ok FH e i e I
WA S AN AT A BE B 23 B R o

[0516] X1l 5 ANt H , A & A 24575108 55 24 P 3 R — R il e o/ 2B B8 T Rl ez
(AR P R AT SR e (D v R sl TR 9L P ik 2 PR 28 A mT D& TR, 491 47K T
EORH I B R AN S R B I, Bt 7 sl FLA R R T 1A
PHEE MW 55 - 2520 IR 3 — 2820 03 & A T B A Y ek A BORIR I A 97 o AR AR T K
AT IS S R PR S — T, RS (BN AR & ) SRR
IR AR, i AT AT S A TR o AR A PR 2 70 T LA LI T S 70 sl N 161 50 PR e
1, FERTPADA Se Vs I i o e SR ) XA 1 5 =Bl
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[0517] 3 , AW R TS 70, AR s A i o sl TR 57 s i) DA A8 i & A
I 2 T VA ARAT R AR IR AR A8 R P AT X o 550 AT DAL Bl 0 A T Bk sl fok
W BN SR N ASTE R O BR B L IR W), A s HlRL SR (Langer, et al.,Science 249:
1527 (1990) ;Hanes,et al.,Advanced Drug Delivery Reviews 28:97-119(1997) , HAF It
W S HEEARTEN) E G T 55— 7 20 S MBI G4 £ 11 | S PN DTS il 7] S A 51
MZERZ N

[0518] A3 )y G S S AL FIOPMuSKE UK G4 & B 8
SEQ ID NO:147[fJCDR-H1.SEQ ID NO:153[KCDR-H2.FISEQ ID NO: 156[fJCDR-H3[{) E %k i) 45
ZERy3E, FIA2rSEQ ID NO: 159[1JCDR-L1.SEQ ID NO:172[JCDR-L2FNSEQ ID NO:195[%JCDR-
L3 gk AR 2543, (3B2g2m1) .

[0519]  fr— Aoy &b HEME S 2 AL FIOPMuSKE UK G4 & B 8
SEQ ID NO:147ffJCDR-H1.SEQ ID NO:153[XCDR-H2.FISEQ ID NO: 156[fJCDR-H3[{) E %k i) 4%
ZERy3E, FIA2rSEQ ID NO: 159[1JCDR-L1.SEQ ID NO:172[JCDR-L2FNSEQ ID NO: 183[JCDR-
L3 gk I AR 25443, (3B2g1ml) .

[0520] A5 7T S H, HiMuSKPuiR (B 456 B &5 - (& SEQ 1D NO: 1471
CDR-H1.SEQ ID NO:154[¥CDR-H2.FISEQ ID NO:156[{JCDR-H3[/ %k n] A5 &k ke de , A0 25
SEQ ID NO:159f¥JCDR-L1.SEQ ID NO:172[/CDR-L2FISEQ ID NO: 183[JCDR- L3[4 A 4r
£ER 1 (3B2g1m2)

[0521]  fr— A5 77 ZH, HiMuSKPuiR (B 456 B &A1 - (& SEQ 1D NO: 1471
CDR-H1.SEQ ID NO:154[¥JCDR-H2.FISEQ ID NO:156[{JCDR-H3[/ %k n] A5 &k ke de , A0 25
SEQ ID NO:159ffJCDR-L1.SEQ ID NO:172[/CDR-L2FISEQ ID NO: 195[4CDR- L3[4 A 4r
SERIE, (3B2g2m2)

[0522] A5 7T S H, HiMuSKPuiR (B 456 B &7 - (& SEQ 1D NO: 1471
CDR-H1.SEQ ID NO:150[%CDR-H2.FISEQ ID NO:156[{JCDR-H3[/ %k n] A5 &k ke de , A0 25
SEQ ID NO:159ffJCDR-L1.SEQ ID NO:172[/CDR-L2FISEQ ID NO: 183[JCDR- L3[4 A 4r
253 (3B2)

[0523]  fr— ML ST S, A S 5 AL RR VR SR 2 1 3508 (MuSK) &5
GHIPURE PR 855 B, HoB 8 Tl Al AR g5 A R AR g m] AR g Ay, Horh FE g R AR 25 A
A 5SEQ 1D NO: 234 547 %7080 % ] —ME B MU O 2 35 TR - 41 5 HL AR 3 n] A 45 A,
% 5SEQ 1D NO: 235547 % /D80 % A — P mAR UM 2 BB Fr 41, I HL

[0524] L rhEigh AR G50 51T

[0525]  -404:SEQ ID NO: 147k ZAHNT-SEQ ID NO: 1474123 4k 55 LRIk AR 11
CDR-HIZA LR 741,

[0526]  -404:SEQ ID NO: 153k ZAHNT-SEQ ID NO: 153514123 4k 55 LRIk AR 11
CDR-H22 KPR 7 471, 1

[0527]  -fU£;SEQ ID NO: 1565k Z AN F-SEQ 1D NO: 156 2-451.2.3 45k 52 SEFR AR 11
CDR-H3%2 KR 7 41| (3B2g2ml) Jf 1.

[0528]  HLrpRgk R AR5 A 5

[0529]  -{U£;SEQ ID NO: 159k ZAN T-SEQ ID NO: 15945123 4k 5 FL R s AR 11

N
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CDR-L1ZA LR 741,
[0530]  -fU2rSEQ ID NO: 1728k FAHNST-SEQ ID NO:172 451,23, 45k 52 FEFL I AR 11
CDR-L22d KR 7471, 1

[0531]  -404:SEQ ID NO: 195k ZAHNT-SEQ ID NO: 19554123 4k 55 LRIk AR 11
CDR-L3%A A% 4] (3B2g2ml) o

[0532]  fE— 5y S, Al —PE AU 227081 % 82 % 83 % 84 % 85 % 86 % «
87 % 88% +89% +90% 91 % 92 % 93 % 94 % 95 % +96 % 97 % .98 % .99 % .

[0533] - ANBEALESE T S, HE P8 5 AL PR SR 2 1 50 (MuSK)
SEETIPUREPUR 855 B, HoA 3 Bk v AR g5 A e p n AR S5 ek, Hrh Bk n AR 45
Pt 05 5SEQ 1D NO: 234 HA5 257080 % ] — 1A s AATUL E PO S SR P 21 9 HL AR e T A 45 44
WA 5SEQ 1D NO: 235 HA7 %7080 % [r]— PR sl AR 2 258 - 41, O H.

[0534] L rhEigh AR G5 51T

[0535]  -f0#;SEQ ID NO: 147k HSEQ ID NO: 14720 ik [¥JCDR-H1 5 FLfie 741,

[0536]  -{U2;SEQ ID NO: 153k HISEQ ID NO: 15341 Ak [KICDR-H2 2 38 7 41 , il

[0537]  -fU7rSEQ ID NO: 1565k HISEQ ID NO: 15641 ik [KICDR-H3 % EL R 741 (3B2g2m1) Jf:
H

[0538]  JHLrRARgh n AR S5 5 AT

[0539]  -fu2;SEQ ID NO: 1598k FHSEQ ID NO: 1594H % [ICDR- L1 5 SEfR 741,

[0540]  -fU2;SEQ ID NO: 1728k FHSEQ ID NO: 17240 5% [1ICDR- L25A LR 41, Al

[0541]  -fU2;SEQ ID NO:195uk [H1SEQ ID NO: 1954H ik [CDR-L3% FLfi2 741 (3B2g2ml) .
[0542]  fE— 55 S, Al —PE AU 227081 % 82 % 83 % 84 % 85 % 86 % «
87 % 88% +89% +90% 91 % 92 % 93 % 94 % 95 % 96 % 97 % .98 % .99 % .

[0543]  fr— ML ST S, A A S 5 AL PR SR 2 1 50 (MuSK) &5
HIPUASGUR GG B, A SR AR TeGIEEF X  Hidk A Az S5 Mg Ak nT Az 4544
B, oA A=A TeGlH EFcX 75 SEQ 1D NO:2665kSEQ ID NO: 267 . Bk i A7 £E Ky dl Frigs
Bl AT AR g5 R, Forh g A AR S5 A3 B 5 S5 SEQ 1D NO: 23474 % /D80 % [A]— MR sloAH A
S IELER 41 H A nT AR g5 403 0.2, 5 SEQ 1D NO: 235545 5 /D80 % [al— M sl AL LK
AT, T H.

[0544] L rhEigh AR G50 51T

[0545]  -404:SEQ ID NO: 147k ZAHNT-SEQ ID NO: 14745123 4k 55 LRIk AR 11
CDR-HIZAZE R 741,

[0546]  -404:SEQ ID NO: 153k ZAHNT-SEQ ID NO: 15354123 4k 55 LRIk AR 11
CDR-H22d EL PR 7 471, 1

[0547]  -494:SEQ ID NO: 1565k ZAHNT-SEQ ID NO: 156514123 4k 55 LRIk AR 1
CDR-H3%Z 518 7 41| (3B2g2ml) Jf 1.

[0548]  JHLrRRgk R AR G55 AT

[0549]  -404:SEQ ID NO: 1598k ZAHNT-SEQ ID NO: 159514 1.2. 3 4k 55 LRIk AR 11
CDR-L1ZdZE R 741,

[0550] -4 SEQ ID NO: 1728k ZAHAS T-SEQ ID NO:172HA451.2.3. 45k 5o ALl

&

N

A
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CDR-L22d KR 7471, 1

[0551]  -fU4;SEQ 1D NO: 1958k ZAHN T-SEQ 1D NO: 195545123 45k 5 Sl i AR 1
CDR-L3% FE R 741 (3B2g2ml) o

[0552]  fE— M5y S, A —PE AU 227081 % 82 % 83 % 84 % 85 % 86 % «
87 % +88% 89 % +90% 91 % +92% 93 % 94 % 95 % 96 % 97 % 98 % 99 % .

[0553]  fr—ANBEALESE T S, a8 5 AL PR SR 2 1 50 (MuSK)
s RbuRE bR g5 S B A S A TeGIE B FelX \ gk n] AR 45 Mg da FlI 2 i n] AR 5
ek, F B A=A TG EFe[X A 2rSEQ ID NO:2665kSEQ ID NO: 267 Hifi F] AF 45 Fg s Al
p g R AR SE R, o B AT AR S5 A FU 5 S5 SEQ 1D NO: 234 HA5 & /D80 % [Al— P B AR
VEM IR 7 41T H A5k n] A 5 f3l 60 75 S5 SEQ 1D NO: 235 HA7 %7080 % [F]— M sl AR {EL PE
R 741, H

[0554]  HCrpErgE ] AR SEAIN 5

[0555]  -fu2;SEQ ID NO: 1478k FHSEQ ID NO: 1474H % [ICDR-H1 S SEfR 741,

[0556]  -494;SEQ ID NO: 153k HSEQ ID NO: 153415 [KICDR -H2 58 3Lk Fy 41, il

[0557]  -fU7rSEQ ID NO: 1565k HISEQ ID NO: 15641 ik [KICDR-H3 % EL R 7> 41 (3B2g2m1) Jf:
H

[0558]  HLrpRgk ] AR5 A 5

[0559]  -fu2;SEQ ID NO: 1598k FHSEQ ID NO: 1594H % [ICDR- L1454 SEfR 741,

[0560]  -fU2;SEQ ID NO: 1728k FHSEQ ID NO:1724H % [1ICDR- L25A FLfR 41, Al

[0561]  -fU7;SEQ ID NO: 1955k [H1SEQ ID NO: 1954H ik [CDR- 3% FLi2 741 (3B2g2ml) .
[0562]  fE— 5y S, A —PE AU 227081 % 82 % 83 % 84 % 85 % 86 % «
87 % +88% 89 % +90% 91 % +92% 93 % 94 % 95 % 96 % 97 % 98 % 99 % .

[0563]  fr— ML ST S, A S 5 AL RR PR SR 2 1 350 (MuSK) &5
GNPk UR S G B, A SR AR A TgGHEFcIX GLHRIEEUSR S R A4 511
L234ARN/BRL235 A 5| N BT FelX i)  Jfik n) A g5 Ay s AR g n] AR 25 faydf, FLrp iy
A0\ TgGIH EFc[X 1 2;SEQ ID NO:2665KSEQ ID NO: 267 . Hilhk n] A5 45 My daf Mk v Ap 4%
Pty , Horh A AT AR S5 Ry d £ 25 5 SEQ ID NO: 234545 %7080 % [ —PE sk AU [ 2 31
FEH 245 AT A 45 M3 02y 55 SEQ 1D NO: 235545 2571080 9% [l — M sl U i S 56
A1, 7FH.

[0564]  HCrpETgHE ] AR5 AIN 5

[0565]  -fU4;SEQ 1D NO: 1475k ZAHN T-SEQ 1D NO: 147545123 45k 54 S e AR 1
CDR-H1ZAZE R 741,

[0566]  -fU4;SEQ 1D NO: 1538k ZAHN T-SEQ 1D NO: 153545123 45k 54 Sl i AR 1
CDR-H22 KPR 7 471, 1

[0567]  -fU4:SEQ 1D NO: 1565k ZAHN T-SEQ 1D NO: 156545123 45k 54 Sl e AR [
CDR-H3%Z FE R f741) (3B2g2ml) J H.

[0568]  HrpRgk ] AR5 A 5

[05691  -4U4:SEQ ID NO:159uk ZAHNT-SEQ ID NO: 159145 1.2.3 4k 5 2 IE ik
CDR-L1ZdZER 741,

N

A
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[0570]  -4J&;SEQ ID NO: 1728k ZAHNST-SEQ ID NO: 172 H451.2.3 .45k 5 2 FEFL AR 11
CDR-L22d KPR 7471, A1

[0571]  -447SEQ ID NO: 1958k Z AN T-SEQ ID NO: 195545 1.2, 3. 45k 5/ Sk Ar iy
CDR-L3%4 A% F7-41] (3B2g2ml) o

[0572]  fE— 55 S, A —PE AU 227081 % 82 % 83 % 84 % 85 % 86 % «
87 % 88% +89% +90% 91 % 92 % 93 % 94 % 95 % +96 % 97 % .98 % .99 % .

[0573]  fr—ANBEACE ST S, A8 5 AL PR SR 2 1 50 (MuSK)
ek g e R B, RE S AR A LG EFc X GLHRIEEUS 5 R A g0 511
L234ARN/BRL235 A 5| N BT FelX H) Bk n) A g5 Ay s A gk n] AR 25 #a 3k, FLrp iy
A\ TgGIEEFc X fU & SEQ 1D NO: 2665k SEQ 1D NO: 267\ ik n] A 5 A3 el v AF 25
Fagdal, Horh i n] AR 25 A 0 S5 SEQ 1D NO: 234 55 5 /080 % [ri] — PR s A A R S S il
A HL 2058 v AR 2 M3 04 55SEQ 1D NO: 235 B % 7080 % [ — VR sl AR U [ S /e )5
A1, 7FH.

[0574] L rhEigh AR G505 AT

[0575]  -fU2;SEQ ID NO: 1478k FHSEQ ID NO: 1474H % [CDR-H1 S SERR 741,

[0576]  -fU7;SEQ ID NO: 153k H1SEQ ID NO: 1534H i\ [CDR-H2 2 LR 41 , Al

[0577]  -fU7rSEQ ID NO: 1565k HISEQ ID NO: 15641 ik [’ICDR-H3 % LR 741 (3B2g2m1) Jf-
H

[0578]  HCrpRgk ] AR SR 5

[0579]  -fU2;SEQ ID NO: 1598k FHSEQ ID NO: 1594H % [ICDR- L1454 SEER 741,

[0580]  -fuU2;SEQ ID NO: 1728k FHSEQ ID NO: 1724H % [1ICDR- L25A LR 41, Al

[0581]  -fU;SEQ ID NO:195uk [H1SEQ ID NO: 1954H ik [CDR-L3% ELfi 741 (3B2g2ml) .
[0582]  fE— 5y S, Al —PE AU 222081 % 82 % 83 % 84 % 85 % 86 % «
87 % 88% +89% +90% 91 % 92 % 93 % 94 % 95 % +96 % 97 % .98 % .99 % .

[0583] NSty 2, W EL S 5 AL RS e PRI 2 a1 B (MuSK) 551104t
PR g G B HE A

[0584] &) fU£ 5SEQ 1D NO: 268545 % /80 % [ — sk AHEAE I 24 3E0R - 41 ) 4 K H
L

[0585]  b) f7 55SEQ ID NO:269HA7 % /080 % [ml— PR AR A VE I H AR 7 M 14 K52
B, JTH

[0586] ) DL AR UMIEEUSGRS ARG dn=) 1 — P E 2O s N2 K ik
N297 A s N29TQE 1 ; L234A RS L234D R ; L234E 4 ; L234G R ; L2 34H Rk ; L234F 5%
i L234K B M, L234QF ¥k ; L234RR ¥ ; L234S B # ; L234T ¥ ; L235 A H ; L235D 5 ¥
L235E 8540 ; L235F 54 ; L235G % ; L2356V ; L235H i ; L235 T # ; L235K 54 ; L235R%E%
i3 L2355 L2356 T4 ; L235Q A ; L23TA 5 S239D 5 4 ; E23 3P4 ; L234V % ; C236
B2 s G236E £ ; G236RE 1 ; G236K i ; G23TA i ; P238AE I ; F243L ¥ ; D265 A5 ¥t 5
S26TEE s H268A 54 ; R292P 5 H1 ; Y300L =5 ; K322A 5 3 s K3 2208 # ; A327QE## ; L328F &%
s L328RIF M ; P329A TS ; P329G s i ; AS3OL 54 ; A330S 4 ; P33 1S ; T332 54t
P396LA% M 3 il 2 AE A I 11 S5 VU S0 77 2 FR T TR [ AR I A A A — 3, st o4
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JEL234ABEL235A , B A M 28 S L234ARIL235A

[0587] NSty ZErh AW EL 2 5 AL S RIS S a1 B (MuSK) 551104t
PR g G B, s

[0588]  a) 4K Higk, HASEQ 1D NO:268, Al

[0589]  b) 4K F25E, HALASEQ 1D NO: 269, 7 H.

[0590] ) HrAp ik 4K GE 0 SAREEUS 5 AR g S 1L234AML235A%8 4%

[0591]  AE—A30hE 5 S, S50 H A 1gGIEE FeX A HAA A 2 ZE R L I TR 1538
RPIRCAR I S5 SR, SARF AR 85 G AR E 2D 10 % .20 % 30 % 40 % 50 % 60 % «
70% 80 % 90 % , B AT AT A o

[0592] NSty ZErh B2 5 AL RS S PRI SR a1 B (MuSK) 55104t
PR g G B, s

[0593] &) K HHE, A 5SEQ 1D NO: 270545 5 /080 % [l — PRl B 1 S A4 TR
H1, Fl

[0594]  b) 4 KB4k, HAU A 5HSEQ 1D NO: 271 H A 52080 % [l — I s AHHMLIE A 2 L iR
A1, 7FH.

[0595]  ¢) Hrh DL 284F AMRIEEUSR =5 A G dn =) — P E 2N E M 5 N2 K 5k
N297 A s N29TQ 1 ; L234A RS L234D R ; L234E 4 ; L234G R4 ; L2 34H Rk ; L234F 5%
i L234K B M, L234QF ¥k ; L234R ¥ ; L234S B # ; L234T ¥ ; L235 A i ; L235D 5 ¥
L235E 854 ; L235F 5 ; L 235G Hi ; L235V S ; L235HE e ; L2351 &5t ; L235K it ; L235R%%
i3 L2355 L2356 T4 ; L235Q A # ; L237TAR 5 S239D 5 4 ; E23 3P4 ; L234V % ; C236
B2 s G236E £ ; G236RE 1 ; G236K i ; G23TA i ; P238AE I ; F243L ¥ ; D265 A5 ¥t 5
S26TEE s H268A 54t ; R292P 5 H1 ; Y300L 5 ; K322A 5 3 ; K322Q0 8 # ; A327Q & ## ; L328F &%
;s L328RE M ; P329A I ; P329G 4 ; ASSOL A ; A330S K54 ; P331S K5 ¥ ; T332E %5 #i ;
P396LA% M 3 il 2 AE A I 1 S5 VU S0 77 2 FR T TR [ A2 I A A A — 3, st o4
JEL234ABEL235A, A M 288 S L234ARIL235A

[0596]  fr—ANStE )y ZErh , W B2 55 AL RS S PRI S a1 B (MuSK) 55104t
P g E B, s

[0597] &) - HHE, U7 SEQ 1D NO:270, 11

[0598]  b) KAk, HAUASEQ 1D NO: 271, Ff H.

[0599] ) Hrp ik 4K EE 0 SAREEUS 5 AR A S 1NL234AML235A%4E

[0600]  FE—A50HE T S, S50 H A TgGIEEFeX A HAA AR 2 ZE R LI PR 15 38
RPIRCAR I S5 SR, SAHF AR 85 G AR E D10 % 20 % 30 % 40 % 50 % 60 % «
70% 80 % 90 % , B AT AT A o

[0601] A& BRI AL T MuSKP LRI 43 AT DAl 1 1 A0 38 0~ 48 sl B N 5 = DA
TR VIR YT LTSS (a0, 7 5 205 sl R IL A H) Ak PN e A A B 20 - e s
B R 15 o AE—E 07 SRR T N SR I Bl A ek B e, 49 diMed i pad "5 1
(Elan Pharm.Technologies,Dublin, Ireland) . {F—2C /5L , ASCHH AN OP TR B B
IRV E R AN G

[0602]  fE—ANait )y S, A B 25 4 5052 W B AN P o« A SR 1 “fa
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B AN M ASTE R ER I N A e T AN e T 5 =X, i i s 3499, O B add ek
B eIk S JULPN < SRR S BSPN  SE PN BEPN WRE PN O S BE PN RIS PN (JREPN 2270 VB B
TR TR AE N R T AP TN RPN AR SN B PN S B i - £
— N7 S, A S i E R N B R N TS ke i

[0603]  fF— A3t S H , AR PR A& W R T HiMuSK AR sl i 45 15 B (55 2%
TR B AR 1 E sk F A5 Shullmet ik A S TE ] DURIREE L &Y E e
FE A0 88 JoT e MR T S ke i 22838 N s Sk (A sh 22 LA AL RIPE FHIOE &
Wi PLEh, HUI ARG S 2 BRI ) 25 R O B IR AR S (TS MR e S

[0604]  FrifsAE (b A AT LRV E D BiMuSK TR sk TR 45 & P B A S b« A0
FIT A T MuSKEUAR B TR 25 & B A A S vl T e SR isae b Sl &
Yo IXPRIME AP T ATAE T AN AW - 58, e A TR DABC A B 2

[0605]  SEUBL 5 FAEHENIT (RRER L) RUE AN/ B & LI S o i
TR IR T ES 2 AW 51 110, JEHGE AR XA NI 32 RS2 IS O N o fF
— MR ST S, P RASE G S8, B SRS U5 A ENM T FeE 1
/s IR, 2 E AW S 1R, BN E Uk XA SRS T 2 TR« IR, Bk
HEN TN ABIR IR T A2 = B 2 1, R B T B S22 N PR e 22 [ L P
SAE , BIANALS .

[0606]  £F— A5 7 S v, AR RITAAR B R AT — TR B ) HiMuSK TR sk -4t i
56 R B TR GRE AR JE Bk A A, R LR AE R RFE A TS 40
HIRH L PR AN/ BN 42

[0607]  SZARAIRPLR L PRI RFAEAE T LA M &b —Fh.

[0608]  a. R B 4T,

[0609]  b.izzhffiLEsTobT,

[0610] ¢ . NMJEMZELL M

[0611]  d. ZfibfL <24

[0612]  fF— A0 )7 S8, SRR R L P % 26 5l 52 40110 S il A% 1B YRR AIE AT AF T MuSKA
ST MuSK AL MuSKBER A& MuSK{E 5 & A R/ 5k C AR BRk sz AR 58
T

[0613]  fF— A5 7 S, AR R L% 38 5l 52 A0 S Ml LB IR ARF A P AE Tz B
PR 2= AR TR NMT AR UL WS A R e e 2 N UL 5 b e e 2= UL S A
[0614]  AE— STy &b, o F A ER A P Al 5 29550 Al s AR LTS < I 2R AN/ sl A
(cerebrospinal fluid,CSF) s (BIAnpht 22545% (neurofilament light chain,
NFL) ) [F)7K- 5 SloNMT 5 A SR 53 BT« DA a2 W i 228 LR e o

[0615]  fhERLIRRAE Tt F DA T ILZ4A 2 {1k (amyotrophic lateral sclerosis,
ALS) B BEMLZE4E (spinal muscular atrophy,SMA) EESENLIC /] (myasthenia gravis,
MG) e RPERLTC T~ 2 ARkE - L JC 127G AE (Lambert-Eaton myasthenic syndrome,
LEMS) IR B8 A 5T 28 T BE K 2 ) (post-poliomyelitis) (AR & JEil£5
A1 (Kennedy syndrome) « ik E & 1EMIZE - e iy (adult-onset Tay-Sachs disease) .
VR AEVE R 25 K VE RPN L SIUHESR 8 S NIRT P e 18 P 1 AR RIS BE S B3 T 1

7
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LA A TR e R BEA T PR L2245 1B sh AP e 25 S e A AR IR S LS » P2k R
HLPJE SEALS 6

[0616]  FE—ANSjiE /5 2, ASCH AT XU HiMuSKE TR sk PR 456 F BT e 1 - 00
PRALSHS B o X M XAEI DR B TR 456 B AT AR PIT i 6 S HP I ALS R AE 2 1 e o 1X
[ T HA b 2L PIIE -

[0617]  FEAK | F SCH, JOREARALSKT & T BRI LB 2 Wl ) & 2B ph LA sl e (191
WIALS) [R5 %0 SR PR NLFE /MR G50 IR T2 W 7 T3 T4 0E o1
FERIX S AT BRI R AR B 2 AE 2 e a2 Wit A AE RN 52, B 2 & AE L
WRE B (B, ZE & A E 2 BT TTER N 52, HS5 5090 & ERT A DO -

[0618] LR ARAE FJ st (B B PE 5 | D o ot AR 4 S k58 0 S PR 36 X 4 DNA 7 B A
T A B Bt AR S AR N AR BN G 1R S PR ZHDNA 7 A1 R AE A 5 RS 11 o 1t (B e f v
PUE H— N R CRIEARERS) 2 A R4 (SN ZBHEHTIE) RN R
FAEE R R G B R 5 GGt R E sigb A 5T S g5 AR 1) 5]
FECH o SN S AR P I BB AR e S BRI FHE N

[0619]  FF— LT S, NN RS e N A GO 5T R4 Fmtteskfa s e ryfpes
LIS o 75— S50t 7 S, LD 2 ALS , I Hast A& ik fafE SOD 1R N vh o B ke A=
ALSIIA PR B AT G B8 IBE LA — el B 2 Bl A ALS AU IR 25 (BRIt K A A
NEFK IR S, 5 — Pl BH 2 FPS0D - LARSEBE It A& i) 19 MAER AT 4 - ALSH—A
T et R IR PR Bl A 2 A SOD TSR HR I 98 A4E o PRI , T DASE b 8 AR Sk 2 il i (43
SERM ) XA 1R SOD 1 PR 147 2 PRI K 4 i SBAT ALS 5 FBALSEK 55 T & ZEALSTI XY
LR ARG P T AN ASODFR 2 /D 1809848 ALSA S o A — 30 J7 5 H, SOD1 58L& 16
FIDA N — Pk E 2 e s .

[0620] A4V ,H46R,G93S,A4T,G141X,D133A,V148G,N139K,G85R,GI3A,V14G,C6S, 1113T,
D49K ,G37R,

[0621]  A89V,E100G,D90A, T137A,E100K,G41A,G41D,G41S,G13R,G72S,L8V,F20C,Q22L,
H48R, T54R,

[0622]  S591,V87A,T885TAD,A89T,V97M,S1055SL,VI 18L,D124G,LI 14F,D90A,G12R
GL47RHIG3TR

[0623]  fE—ANS 77 56, SODTEEA ) 284 SEG3 TR,

[06241  [Ht, YFTRn G H A AL N—SOD1ZAZIN, 1] (FE5is & AF 2 1) %2
TER AR A

[0625] A4V ,HA6R,G93S,A4T,G141X,D133A,V148G,N139K,G85R, G93A,V14G,C6S,T 113T,
D49K,G37R, A89V,E100G,D90A, T137A,E100K,G41A,G41D,G41S,G13R,G72S,L8V,F20C, Q22L,
H48R, T54R, S591, V87A, T885TAD, A8IT,VI7M,S1058SL, VI 18L,D124G,LI 14F,D90A,G12R
GL47RHIG3TR,

[0626] X G ALSE R Z MR AT (B B & A= ALSTJCRER A 52) ATl AT S IALS
(RIS i SE SR T o S0 50 45 BT AT AU A5 10 SFALS I = AR B3k 52 JEE 1% G R RN R AR
(A9 5L A M SODT AR 1) e G ek S AR e 5

[0627]  XFALSTCHEIR ((H 57 1 A AR X AR ROBEIR) 11 AR EIOR G 1) % 2 0 T 1 ALSHRE )
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P T3 A5, ALSHE S RRICH F] LU FEEAHRNA VERARRNA (c1ircRNA) B fHiRNA (mRNA)
TDP- 4258 S {4 . 8- 48 - T A 2 1 (8-0x0dG) < 15-F2t - FHi#4L (IsoP) I ZFTNF-a. IL-10.
TRAILMZ IL-1b\CSF TRATL A HETHEEN (Th) 17400 Th1 40/ Hi 2 PETh2 5 R T4m i
(Treg) e R MEIL-1b IL-6 IFN-g Hr A M TL- 10 JJH [ 5  LDLJH [ B | 45585 19 B HDLJH [
it SR AT IR LET (PCr) IR AR A VR 1 R & Fe =W - 1 (CHIT1) (28
JUT - 3KEE A 2 (CHI3L2/YKL39) kit (tTu) AR Lt (pTau) JJEMFEE Fb (Ab) 7Y
INHATBH &%) (novel INHAT repressor,NIR) <7z ZCii/KfgfgL1 (UCHLL) IS AHDSEE H 2,
IR ALBh & F SRR I & ) (CAPG) bl ds AR B I R ZB 82 A B (glycoprotein
nonmetastatic melanoma protein B,GPNMB) . 4ixXAFitn.E il & do i &=/ D—A S54H1A]
IS IH AR B ALSIRE B AN R i ES 2D 10% 20 % 30 % 40 % 50 % 60 % 70 % 80 % 90 %
I, NS AT IAN 53 KB ALSTIIG o G ALSTIG S5 I (K 0 At T DA AG - A 740 T o
BUan, XA B R 53 A T DO B B LIIMR T 0P « SAGAT A DR PEIL PR w43 5 SIMRTE]
G AN E R R PO e S R o

[0628] NS0y 2, HUIBRAE M S S P MuSKE TR L B U g & BB 2 TR
FERER 5 AL e ik AR Gk A 45 Way B e s Rl e A

[0629]  fr—ANSTE )T 26, HUIBRAE (X SR A A EIN sl A A E 2 J1.2.3.4.5
6.7.8.9.10.11.12.13.14.15.16.17.18.19.20-21 KN EK1.2.3.4.5.6. 7JF N ;55 1.2.3.4.
5.6.7.8.9.10. 115k 12 HINHE o 78— 300005 S0, DuIRa R (. S 1550 AN 2l e
PSR R AE 2 S — BN o P R, Y AE 000 AV EIN Bl A E 53 A 7E 2 Je /S T g Tt i
PTG S, 3R15 T WS | 145 o AL R AR DN Y EE R, BB BE I &4
P A TR 2 5 2 L (B QIALS) AHIIPAER o 75— 550 75 &k, Hui
IREEIL S A TR VRER IR 2 AE— 50 7 v, DUIRIRER I S A Tk D iz
FRENLPIEEIR (FIANALS) HTIPR A

[0630] A3 T R, DUIRBRER L S WAE R LA E T T, BAE Ao A EZ I L
2.3.4.5.6.78+9.10.11.12.13.14.15.16-17-18.19.205k21 KN ;123456557 5 ;
501.2.314.5.6.7.8.9.10. 118k 12 AP (HAEBER2 W 2 7T e H o AE—Le L e i1 55 5 5
Wi e E 2l SR 2 1i1.2.3.4.5.6.7.8.9.10,11.12.,13.14.15.16.17.18.,19.205%
21K 31.2.3.4.5.6587 5P ; 50 #1.2.3.4.5.6.7.8.9.10. 115124 H P 2 [H],

[0631]  fr— STy 26, 05 AN E 2 0T Bl AE 9 A VRN it P iMuSK e p ok oot 45
GBS RR B A E S Ak A B R R R R R AR L
2.3.4.5.6.78+9.10.11.12.13.14.15.1617-1819.20.21 K , BRIR KAEZ 12,344
5.6,7 854, 5B L EZ 11.2.3.4.5.6.7.8.9.10.11,12.13.14.15.16.17.18.19.204
HoAEAR R, R AEZ BTN S0 S F8 158 SR B th LT iE (BIQIALS) FOEIR
(YNTE

[0632]  [AIIL, AEA A AR S5 — N5 v B2t 1 e A S a7 AL HiMuSK Tk Bk
HHUR GG BB (R A 3 18 40 oAl 3k R Gk 59 , i Frd b
IRER BI85 P BeAE R L AF 2 A, A M AE B0 & AF 2 i1~ 2.3.4. 5861 H N g
e AEA b N3 A2 R AE Z BT AR ST AR A EALS I RE AR AR 42 o A2 —A 20t
J5 R N R W 21 R AR LR E B , BIAHALS .
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[0633] A0 S, PURE PSS & A B ES 5 SEQ 1D NO: 129(1MuSK5: H (Fz) £
SRS A

[0634]  fE—A300E 7y b, Buik sk P 855 A B S BB A\ TgGlE EFelX, F 55 SEQ
ID NO:2665KSEQ ID NO:2674u2 % /80 % JF4[H—1k .

[0635] {1300 7 S8R, uik kb 455 R BORD Bl AIMuSKH T4 T HL/ 5k 25 3508 ¥ 2l
Ae BB AE PR -

[0636]  fr— AT ZEHR , SN M D BRI B ARk MR /2 il K DA B 5828 (AIARIEEUSR =
ARG S) N—DIEE LA SNSRI 2 T BRI 2 1 A LgGlH EFc[X SEQ 1D
NO:2665SEQ ID NO: 267 FHZRAF1 :N29TAEH: ; N297QE 3 L234 ARk ; L234D 5 ; L234E %
s L2346 M ; L23AHE e ; L234F B ; L2 34K i ; L234Q - ; L234RE #e ; L234S 5t ;
L234T 6 ; L235 A ; L235D 6 ; L2350t ; L235F -t ; L2356t ; L2356Vt ; L235HES:
;L2351 ; L235K I ; L235RES i ; L235S 85 4k ; L2365 TH i ; L235Q 5 ik ; L23TAE ¥
S239D i ; E233P 54 ; L234VE M ; C236/51 4 ; G236E 546k ; G236R 4 ; G236K 5 # ; G237A%%
o P238A G ; F24 3L ¥ ; D265 A i ; S26 TE R i ; H268A = i ; R292P 5 4 ; Y30OL & 411 5
K322A %54 K322Q0 4 s A32TQE M s L328F 5 i s L328RE 4 s P329A R H ; P329G % i ; A330L &%
3 A330S 4 ; P33 1S i ; 1332E - Ha kP96 L 4t .

[0637]  fr— ML ST S6H, L234ABKL235A i 5 | N BIASCHR BTk R 2T Hik iy
I N gGIEE Fe X o £E—N BEAL R S0 5 567, L234ARNL2 35A s 5| N B A
FIT R T 5k F I AN T gGIEEF e X H o 12 5t 77 2 7 4= AT HISEQ ID NO: 2681k SEQ
ID NO: 2705 RN E B T HUARI 1

[0638] S )7 S Bk b g S R BB

[0639] &) Fk A gk AL IsE (VH) , A& 5SEQ 1D NO: 234 547 % /D80 % ] — 14 i AR A4
SR 7 AL K

[0640] D) 42 P AR S5 R (VL) , HA 5 55 SEQ ID NO: 235 545 22080 % [F] — P sl AR
TR T o

[0641]  fr— AT 26, Huikak il 455 B Bt & s n] AR g5 Atk (VH) A i Ar 45
i (VL)

[0642]  JLHRIPTARVHS A

[0643]  -fU4;SEQ ID NO: 1475k ZAN T-SEQ 1D NO: 147245123 45k 5 S AR 1
CDR-HIZA LR 741,

[0644]  -fU4;SEQ 1D NO: 1538k ZAHN T-SEQ 1D NO: 153545123 45k 5 SR e AR [
CDR-H22 KPR 7 471, 1

[0645]  -fU4:SEQ 1D NO: 15655 ZAHN T-SEQ 1D NO: 156545123 45k 54 Sl i AR [
CDR-H3%2 KR 7 41| (3B2g2ml) Jf 1.

[0646]  JHLHRIPTARVLE A

[0647]  -£U4;SEQ 1D NO: 1598k ZAHN T-SEQ 1D NO: 159545123 45k 54 S e AR 1
CDR-L1Zd LR 741,

[0648]  -£34:-SEQ ID NO: 172k H AN T-SEQ ID NO: 172 HAG1.2. 3.4k 5 M LRk
CDR-L22d KR 7471, 1

&

N
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[0649]  -44:SEQ ID NO: 195k ZAHNT-SEQ ID NO: 19554123 4k 55 LRIk AR 11
CDR-L3% FE R 741 (3B2g2ml) o

[0650] ANty 26, Uik il 455 B Bt & di i nT AR g5 Al dak (VH) Az i Ar 45
i (VL)

[0651] - HHFHAVHEA S 5SEQ 1D NO: 234 HA5 %7080 % [ml— M sk AR A 1 2 LR i 41
JFHPATARVLE S 5SEQ 1D NO: 235 547 %7080 % [H]— MR sk AU ME I & IR 3 41, LA K

[0652]  -JLHHFTIAVHS A

[0653]  O4A:SEQ ID NO: 1475k E AN T-SEQ ID NO: 147 HAG1.2.3. 4k 5 Lk s
[JCDR-H1 2 LR [T 41,

[0654]  O4A:SEQ ID NO: 153k E AN T-SEQ ID NO: 153 HAG1.2.3 4k 5 M Lk 2y
[FJCDR-H2% FE IR 7 41, il

[0655]  O4A:SEQ ID NO: 1565k E AN T-SEQ ID NO: 156 HA51.2.3 4k 5 Lk 2r
[FJCDR-H3Z AR 741 (3B2g2m1) J H.- HLHH TR VLE AT

[0656] O AySEQ ID NO: 159uk Z AN T-SEQ ID NO:159H741.2.3. 485 M IR AR
[JCDR-L1 % LR [T 41,

[0657]1  O434SEQ ID NO: 1728k Z AN T-SEQ ID NO: 172H451.2.3 . 45k 52 S ke s
[FJCDR- L2524 ZE R 7 41], il

[0658]  O4A:SEQ ID NO: 1958k F AN T-SEQ ID NO:195H451.2.3 . 4k 5 M Lk 2y
[JCDR-L3Z AR /741 (3B2g2ml) «

[0659] N5 )5 S DRk b g5 G BB

[0660] &) Fk ] A gh AL IsE (VH) , A& 5SEQ 1D NO: 234 547 % /D80 % 7] — 1A i AR A4
RS T4, F

[0661]  b) 4k AT AR £E Ry (VL) , HoA9 &7 5SEQ ID NO: 235545 %5 2180 % [F]— P sk A4
(2 LR P4 o

[0662] 5 )5 S Bk b g5 S BB

[0663] @) 4 K-k, FAI4SEQ 1D NO: 268, Fil

[0664]  b) K F25E, HAIASEQ 1D NO: 269, 3 H.

[0665] ) Hrh k4K EE 0 SAREEUS =5 R g S 1NL234AML235A% 4%

[0666]  HISF- kbt , M 7E B LA 2 i i P iMuSKPu ik (18 =4 ek ksl 2 %1
PRk PR 5 & R BO L3R 1T T AW S a5 SR A — 5005 S, NN RN A S5
FIT iRt ILPAE (BIANALS) FISER « AEIX AR ST S, 35 TAth /b SO 58 it % 15
S ECE R Tt/ Wb 3 Sk TR (CSF) RS R4 42 (B dnh 42 42 1%%% (NFL)) 11
PR 7K, Bl 3L T ALSAH R BE IR 282 A BHPE L R AR, Bk 75 36 T-ALSHI A= bR S WoK~F
A, skF HA A, AR CB2 R 5T & AL RE (BIANALS) « SR1, fib/ ik
A R AT S R TR 5 b/ B2 TCRE IR I o A — /M I St 7 € AE g b iR
L ER AR S ALSHHIGE & AR W AR & AR AR ] WAER (BRJCREIRN ) 2 5, R A &g

H A ARG T o 2 — A SEACE 1 S 5 S v, AE B2 T H R Bt L kB al S ALSAHSG bt %
G AR AATA A WAEIR 2 J7 GFHLATIR AN R B ALSK s ) R AT A i) A
WG e F R Sc, STRD A R AE1.2.3.4.5.6.7.8.9.10.11.12.13.14.15. 16,
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17.18.19.20.21.22.23 24/NIF N, B EAE 1223 4.5 687 RPN, 5k 1.2, 354 AN  fE A
RSO X AFEIRTT AEALS WA UE LTS O B e 2 e s A PR sl AT SR/ sl Al
TE, B E AR A 520

[0667]  FEACL A 53—y T 32 T B S A TR I MuSKE TR s L B 25 &
BOMBUIRIRER I SR G Ak A e i T A A Ghia L -

[0668]  Frik th LR AE I FFAIEAE TR L A% 336 57 F50R1/ BN (LY E2K) 401
T AP NFIE R FFIEAE T LA Pz D — .

[0669]  a. EF iR B 244,

[0670]  b.imZhEICIbT:,

[06711 ¢ hLRfLPIHEL (M) APl M

[0672]  d. 5&flftst <2 4bi o

[0673]  fE—A50hE 5 S, AR NLPIESE F LA B ILZEZa M= L (ALS) A aa Il
2 (SMA) ~EAEAILIC T (MG) e RIEEAILIC ST 22 AR - DRt LC J12351E (LEMS) M « F5 G
IR G R T R m & B e 255 E AR A TERDZE - 5% e Ui « st A& e 4
VERCRE 20 S PP  SIUATER BB S NIIRE P H 1 PR AP AR AN B  E TR AL 48 24 T
SERE R AT LS s B 2 T2 S AE R R B A LG o AE R aSE O S 5 S v, i
LRGSR AZALS -

[0674]  frK bR HEAFEY L F— A T — M E YA R Frk 4t
MuSKHUAR B H TR 456 BN U AREE L 540 -

[0675]  fr— A3 )7 ZE R, DB ARER 0 A B L s [T IR Tt 1 o A8 — > S50t 56
PUARS U &5 & R BRI A2 BT e ], s B e A EZ BT 1.2.3.4.58k6- H N it
o AE—N 508 )5 S, ATl Uk el IR 5 6 v BRAE s AN E 2 I I, sl sk oA 5
FAEZ 1,234,586 AWNHE, 7 H/ & H i i IRaRae 1 S5 A AR sl (e
PR EAEZ JT 123456807 5 N E ] o FEAS b N SCrp A2 B A E 2 T AN AR
EFRFT R o 2R LT E FRE AR AR B2 o AE— A 30055 S v, DR T N R B B o
W 5T R AR LA B 5 o

[0676]  fr— A3 S, HiMuSKE TR B 45 7 BR45 5 SEQ 1D NO: 129/1MuSK4:
i (Fz) FEE5H9307 41

[0677]  AE—A3hE 77 b, Buik sk P 855 A B S B A\ TgGlE EFelX , L 55 SEQ
ID NO:2665KSEQ ID NO:2674u2 % /80 % JF4[H—1k .

[0678]  fr— A3 T &R, Huik sk b 855 BOR Bl AIMuSKH T4 T HL/ 5k 5 3508 ¥ 2l
AeC BPREAE THER -

[0679]  f— A3 )T ZEFR , SN M D BRI B ARk PR /2 i K DA B 5828 (AIARIEEUSR 5
ARG 5) — D E LA S NS Frd 1A T 5k iy 11 A TgGIEEFe X SEQ 1D
NO:26655SEQ ID NO:267HRAF1) :N297A i ; N297Q% i ; L234A%5 ¥ ; L234DF5 ¥ ; L234E %%
s L234G s L234H B M ; L234F 546k ; L2 34K 54t ; L234Q i  L234R B J s L234 S5 ¥
L234T 6 ; L235 A ; L235D 6 ; L2350t ; L235F -t ; L2356 4t ; L2356Vt ; L235HE:
;L2351 5 ; L235K ¥ ; L235RES i ; L235S 854 ; L2365 TH i ; L235Q 5k ; L237TAF ¥
S239D i ; E23 3P4 ; L234VE i ; C236Mk 2 ; G236 541 ; G236R 41k ; 236K #i ; G23TA S
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i, P238ARE s F24 3L 55 4 ; D265 AR # 3 S26 TE R i ; H268A K4 # ; R292P 5 0 ; Y30 0L 4tk ;
K322 ; K322Q 5 # ; A327Q % M ; L328F 5 M ; L328RZ i ; P329A S i s P329G % s A330L%%
3 A330SE i ; P331SH54 ; 1332E 5k P396L o

[0680] {1 —AMLuEIM ST T SEH, L234ABKL235A i 5 | N BIASCHR BTk 2Bk
5 NIgGIEEFe X o N AL BB ST 5 56 H , L234AFIL2 35A Rl 5 | N B A
FIT AR LT HUR A I A TeGIE EFe X . 1% 920t /5 2 7= A HAA ISEQ 1D NO: 2681 SEQ
ID NO: 2705 RN E B I T HUARIN 1

[0681] -5 )5 b Pk b g5 & B e e

[0682] o) Hifik A AR L5 Ik (VH) , HoAU 2 5SEQ 1D NO: 234 545 % 7080 9% [l — 1 sl A LI
MRS T4, F

[0683]  b) 4k AT AR £E R (VL) , HoAD &7 5SEQ 1D NO: 235545 %5 2180 % [F]— P sk A4
SRR T o

[0684] ANty 2, Uk T 455 B Bt & diE nT AR G Akt (VH) A i Ar 45
gt (VL)

[0685]  HrhffFiRVHE A .

[0686]  -fu{ySEQ ID NO: 1478k ZAHN T°SEQ ID NO: 147 41,23 455N EEFe P AR 1
CDR-HI1Z /R 741,

[0687]  -fU4;SEQ 1D NO: 1538k ZAHN T-SEQ 1D NO: 15354123 45k 5 S AR [
CDR-H254 JEFR 41, 1

[0688]  -£U4:SEQ ID NO: 1565k FAHNS T-SEQ ID NO: 156 HLAG1.2. 3,45k 5 /N S LRI 2R 1)
CDR-H3%2 KR 7 41| (3B2g2ml) Jf 1.

[0689]  JLFHRTARVLAL L

[0690]  -fU4SEQ ID NO: 1598k FAAT-SEQ ID NO: 159547123 45k 54N SRk A 1
CDR-L1Z 2741,

[0691]  -fU#4:SEQ ID NO: 172k H AN T-SEQ ID NO: 172547123 4k 5 s SRk A 1
CDR-L2543EFR 7411, 1

[0692]  -fU4SEQ ID NO: 1958k FAHNS T-SEQ ID NO: 19554512, 3 45k 5/ SE Rk AR 1)
CDR-L3%A A% 4] (3B2g2ml) o

[0693] ANty 2, Huikek bl 455 B Bt & i n] AR g5 Al dak (VH) Az i Ar 45
gt (VL)

[0694] - FRFTIARVHE 25 5SEQ 1D NO: 234 HA5 % /180 % [ri]— PRk AHBAVE I S LR 7 411
JFHFTARVLALS 5SEQ 1D NO: 235574 % /080 % [F]— 1 sl AR A O S LR e 41, DL K
[0695] - FHHFTIAVHE A

[0696]  O4IA:SEQ ID NO: 1475k Z AN T-SEQ ID NO: 147 HAG1.2.3 . 4k 5 Lk 2y
CDR-H1Zd FE R 741

[0697]  OfIA;SEQ ID NO: 153k F AN T-SEQ ID NO: 153 HA51.2.3 . 45k5/ M SRk 4r
[JCDR-H2 A B TR F7 4], A1

[0698]  O4A:SEQ ID NO: 1565k E AN T-SEQ ID NO: 156 HA51.2.3 4k 5 M Lk 2r
[JCDR-H3ZA LR 541 (3B2g2ml) F H.- Hop iR VLA 2

&
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[0699]1  OfUA;SEQ ID NO: 159k FATH T-SEQ ID NO: 159 HA51.2. 3,45k 5/ M SRk 4r
fRICDR-L12d B PR 7471,

[0700]  O4UA;SEQ ID NO: 1728k E AN T-SEQ ID NO: 172 HA1.2.3 4k 5N Lk Zr
fRICDR-L22d BLFR 7471, A1

[0701]  Ofu&SEQ ID NO: 1955k FHANX F-SEQ 1D NO: 1957 1.2.34uk 5 SR Ay
[CDR- L3z 58 741 (3B2g2ml) o

[0702] NS 5 b PRk b g S BB

[0703]  a) 4 KTk, HAUASEQ 1D NO: 268, Fil

[0704]  b) K4k, HAIASEQ 1D NO:269, - H.

[0705] ) Hrp k4K i EE SAREEUS 5 AR A dn S 1L234AML235A%4E

[0706] -5 7 S PRk b g S R BB

[0707]  a) K- H%E, H A SEQ ID NO: 270, A1

[0708]  b) 4 K-H2%k, HAUASEQ 1D NO: 271, H.

[0709] ) H k4K G SARMEUS 5 R A g0 S 1NL234AML235A%84E

[0710] ATty 26, HiMuSKP TR S T A B (AL IR Rk A 4 241 .
YN FRIE R Gk S W) AR A AE 2 T (IR A 2 171.2.3.4.5.6.7.8,9,10.11
12.13.14.15.16.17.18.19.205k 21 Kk Zs ZE2 i 1.2.3.4.5.68k7)8) e, - Hbt
NRBEE A S PAE R A AE (IR A E2 J51.2.314.5.6.7.8.9.10.11.12,13.14,
15.16.17.18.19.208k21 KN Ek#1.2.3.4.5.657 FHPN) i e F N Sed, £E & E2 il
N GA] AT A AR AP L AE (BIAIALS) IFEARI AT S

07111 FF— MLk SEHE Ty S, P A ERAE 2 /D —Fak 3 LA MIORER : UL A L
P AR 2B ILJC ST TR ANTE I/ Bl e 5 JELRS ROl A WA AT XE (difficulty chewing or
swallowing) ¥SWH KX (dysphagia) « 475 iR AR R o 2F — AN BE A e R St 5 5
P e ALSTH HLP A E ARG 2 /D —Fhak B LA N AOE R DL EE LR 2R =4 LG
JIN VIR ANTE I/ ke B 355 LW AR X ol S PR PR R e PR PR R A 5 B AP LR

[0712] s A AE AT F B sl BB R b A T oA o A5 —N S v, B R I T AR A
SEIR RAE

[0713]  fr— A RLE SN S, AL AE S ALSH B iMuSKH Tk sk b 5 5 B
02 T i T AR S5 AR A e T AR G A, A B T AR S A 15 SSSEQ ID NO: 234 54
5 /D80 % [A]— MR AR AR M) 2 58 - 71 0 HL2 ek i Az g5tk &0 2 H5SEQ 1D NO: 235 7%
D80 % [F]— PR s ARV & IR 7 41, T H

[0714] L rhEgh A G500 51T

[0715]  -fU#4:SEQ ID NO: 147k HAX T-SEQ ID NO: 147547123 4k 5 SR A 1
CDR-H1Z KPR 7471,

[0716]  -fI4-SEQ ID NO: 153k FAH%S T-SEQ ID NO: 153 HAF1.2. 3,45k 5/ N S SR 2R 1)
CDR-H254 3EFR 41, 1

[0717]  -44:SEQ ID NO: 1565k Z AN T-SEQ ID NO: 156545 1.2, 3. 45k 5N ALk Ar iy
CDR-H3%Z 518 7 41| (3B2g2ml) Jf 1.

[0718]  JHrhfRgk R AR G55 AT

84



CN 119013308 A ﬁﬁ HH :I:; 78/101 11

[0719]  -494:SEQ ID NO: 1598k ZAHNT-SEQ ID NO: 159514123 4k 55 LRk AR 11
CDR-L1ZdZL R 741,

[0720]  -4J5;SEQ ID NO: 1728k ZAHNST-SEQ ID NO: 172 451,23 45k 52 FEFL I AR 11
CDR-L22d KR 7471, 1

[0721]  -494:SEQ ID NO: 195k ZAHNT-SEQ ID NO: 19554123 4k 55 LRIk AR 11
CDR- L3258 741 (3B2g2ml) «

[0722]  fE— 505 S, [A]—PE AU 227081 % 82 % 83 % 84 % 85 % 86 % «
87 % +88% 89 % +90% 91 % +92% 93 % 94 % 95 % 96 % 97 % 98 % 99 % .

[0723] A BRGNS JT ZE b, AL AE 2 ALS T HHiMuSKh A sk b i 45 &
B Bk ] AR S A SRR B ] AR S A, Forp g R AR g5 A0 5 S5 SEQ 1D NO:234H
A2 /D80% [A]—VES AP 25 A1 9 F HAR gl AR 5 A3 49 5, 55 SEQ 1D NO: 2354
Z /D80 % [F]— s AAHUME I = IR 7741, T H.

[0724] L rhEigh nf A G505 AT

[0725]  -fU2;SEQ ID NO: 1478k FHSEQ ID NO: 1474H % [ICDR-H1 S SERR 741,

[0726]  -{9£;SEQ ID NO:153kHISEQ ID NO: 15341 i%[KICDR-H2 & L E 4 5 41, Al

[0727]  -404:SEQ 1D NO: 15685 HHSEQ 1D NO: 15641 1JCDR-H35 L4 Iy 41l (3B2g2m1) F-
H

[0728] L rhfRgk R AR G55 AT

[0729]  -fu2;SEQ ID NO: 1598k FHSEQ ID NO: 1594H % [ICDR- L1454 SEfR 741,

[0730]  -494;SEQ ID NO: 1728k HHSEQ ID NO: 172415 [FCDR - L2534/ Fy 41, il

[0731]  -fU2;SEQ ID NO: 1955k [H1SEQ ID NO: 1954H ik [CDR- 3% FLi2 741 (3B2g2ml) .
[0732]  fE— 55 S, [A]—PE AR 227081 % 82 % 83 % 84 % 85 % 86 % «
87 % +88% 89 % +90% 91 % +92% 93 % 94 % 95 % 96 % 97 % 98 % +99 % .

[0733]  fr—ALLEl ST S, AL E S ALSH B iMuSKH Tk sk bl 55 B
A SR N TgGIEEFelX Bk n AR S5 A dal A sk Al AR g5 aede, LBy 2B A\ TgGIE EFe
X{U£SEQ 1D NO:266ukSEQ 1D NO: 267 Fifk 1] AR 45 ek Al s i) AR g5 Atk , Horp dE i ]
A EERY B2 S SEQ 1D NO: 234 HA7 5 /D80 % [ MRk AR AR (M) 2 3508 - 71 H Rk il A2
SRS A1 S5SEQ 1D NO: 235 AT 27080 % [r]— PR sk AR 1 2 3588 - 41, O H.

[0734] L rhEgh A G505 AT

[0735] - f3#SEQ 1D NO: 147ak AN T°SEQ 1D NO: 147HA7 1.2 3 4k 5 U R RIS 1
CDR-H124 SRR 7511,

[0736]  -{U#5SEQ ID NO: 153k FAAIT-SEQ ID NO: 153 H471.2.3 . 4sk5 M I MRM AL 1)
CDR-H22d EL PR 7 471, 1

[0737]  -494:SEQ ID NO: 156k ZAHNT-SEQ ID NO: 15614123 4k 55 LRIk AR 1
CDR-H3%Z 518 7 41| (3B2g2ml) Jf 1.

[0738]  JLrhRgk R AR G55 AT

[0739]  -{U#5SEQ ID NO:159uk FAIAT-SEQ ID NO: 159547 1.2.3 ., 4sk5 M I IRM AL 1)
CDR-L154ELRR 751,

[0740]  -fu#:SEQ ID NO: 1728k F AN T°SEQ ID NO:172H451.2.3.4uk 5 s JL ik

&
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CDR-L22d KR 7471, 1

[0741]  -4U4;SEQ 1D NO: 1958% ZAHNT-SEQ 1D NO: 195545123 45k 5 Sl e AR 1
CDR-L3%A A% F7-41] (3B2g2ml) o

[0742]  fE— 5075 S, [A]—PE AU 227081 % 82 % 83 % 84 % 85 % 86 % «
87 % +88% 89 % +90% 91 % +92% 93 % 94 % 95 % 96 % 97 % 98 % 99 % .

[0743]  AE— BN SCHE T 2, LR IE B ALSTH H iiMuSK Uik sk Bt 45 5
B BBy AN ToGiE E Fe X Bk n] AR S5 A Il gk ] Ar S5 dadaly, Forp By AR A TeGlE E
Fe[X A2 SEQ 1D NO:2665KSEQ 1D NO: 267 Hrfik AJ A g5 Ada i pk n] A g5 Mgy, Horh gk
A AR ZE M A0 2 5SEQ 1D NO: 23475 27080 % [l — PR sl A RAME (R 2 L i e 41 - HL gl v]
A AERPH A5 S5SEQ 1D NO: 235 543 2 /080 % [F]— s AR AE ) S AR 741, - HL

[0744] L rhEigh AR G500 51T

[0745]  -fU2;SEQ ID NO: 1478k FHSEQ ID NO: 1474H % [ICDR-H1 S SERR 741,

[0746]  -{U2;SEQ ID NO: 153k HISEQ ID NO: 15341 Ak [KICDR-H2 2 38 7 41 , il

[0747]  -fU7;SEQ ID NO: 1565k HISEQ ID NO: 15641 ik [KICDR-H3 % EL iR 741 (3B2g2m1) Jf:
H

[0748]  HrpiRgk R AR5 M 5

[0749]  -fU2;SEQ ID NO: 1598k FHSEQ ID NO: 1594H % [ICDR- L1454 SEfR 741,

[0750]  -fu2;SEQ ID NO: 1728k FHSEQ ID NO: 1724H A% [CDR- L25A SEle 741, DA &

[0751]  -fU;SEQ ID NO:195uk [H1SEQ ID NO: 1954H ik [CDR-L3% FLi2 741 (3B2g2ml) .
[0752]  fE— 55 S, Al —PE AR 227081 % 82 % 83 % 84 % 85 % 86 % «
87 % +88% 89 % +90% 91 % +92% 93 % 94 % 95 % 96 % 97 % 98 % 99 % .

[0753]  fr—AMLLel SNy b, AL E S ALSH HhiMuSKH Tk sk b 5 5 B
B AR TeGlEEFe X (L HRIEEUSR 5 R Gedf 5 HIL234AKN/ Bk L235 A 5 | N 2T
WFelX Hr)  H i i) AR S5 AL M R B v AR 45 A3, B AR N TeGIH EFe X £ 57 SEQ 1D
NO:2665KSEQ ID NO:267 . Jk n] A GE AL Ial a5l v Ar g5 Ayde, o B g n AR 5 5 5
SEQ ID NO:234H.A5 % /D080 % [l — P sl AR AR [0 L5 TR 3 41 HL2 5k n A2 5 Mgl 0 &
SEQ ID NO:235H47 % /D80 % [l — M ulcAR AR 2 412 Fr 41, I .

[0754] L rhEigh A G500 5 AT

[0755]  -fU4;SEQ 1D NO: 1475k ZAHN T-SEQ 1D NO: 147545123 45k 5 SR AR 1
CDR-HIZA LR 741,

[0756]  -fU4;SEQ 1D NO: 1538k ZAHN T-SEQ 1D NO: 153545123 45k 54 S i AR [
CDR-H22 KPR 7 471, 1

[0757]  -4U4;SEQ 1D NO: 15655 ZAHN T-SEQ 1D NO: 156545123 45k 5 S Sl e AR 1
CDR-H3%2 KR 7 41| (3B2g2ml) Jf 1.

[0758]  HrpiRgk ] AR5 AI 5

[0759]  -44SEQ ID NO: 1598k Z AN T-SEQ ID NO: 159545 1.2, 3. 45k 5N ALk Ar iy
CDR-L1Zd LR 741,

[0760]  -£34:-SEQ ID NO: 172k H AN T-SEQ ID NO: 172 HAG1.2. 3.4k 5 M LRk
CDR-L22d KR 7471, 1

Kt

N

A

86



CN 119013308 A ﬁﬁ HH :I:; 80/101 1T

(07611 -f37%SEQ 1D NO: 195k 24X J°SEQ TD NO: 1955147123 4l 5N HE RIS 1
CDR-L3%d A% F7-4] (3B2g2ml) o

[0762]  fE— 575 S, [l —PE AU 227081 % 82 % 83 % 84 % 85 % 86 % «
87 % 88% +89% +90% 91 % 92 % 93 % 94 % 95 % +96 % 97 % .98 % .99 % .

[0763]  AE— By SE T 2, LR AE 2 ALSTH H iMuSKP Uik sk ft it 45 5
B S By A\ TeGlEEFcIX GLHRIEEUSR 5 R Fedn S 1L234AK1/ sk L235 A il 5| A\ 2]
FITiRFelX H) HigE ] AR S5 Rl A gk ] Ar g fa sy, Fop P A0 A\ TgGlHEFcIX B2 SEQ 1D
NO:2665SEQ ID NO: 267, fi 5 il A 45 M AN pf n] A g fd, Horh B v A ab it 5 5
SEQ ID NO:234H.A5 % /D80 % [l — sl AR AR [ L5 TR 3 41 HL2 5k n A g5 Mgl 0 &
SEQ ID NO:235H47 % /D80 % [l — M ulcAR AR 2 412 Fr 41, I .

[0764] L rh gk A G55 AT

[0765]  -fU2;SEQ ID NO: 1478k FHSEQ ID NO: 1474H % [CDR-H1 S SERR 741,

[0766]  -fU7;SEQ ID NO: 153k HSEQ ID NO: 1534H ik [CDR-H2 2 LR 741 , Al

[0767]  -fU7ySEQ ID NO: 1565k HISEQ ID NO: 15641 ik [KICDR-H3 % LR 741 (3B2g2m1) Jf:
H

[0768]  HrpiRgE R AR SERIN 5

[0769]  -fu2;SEQ ID NO: 1598k FHSEQ ID NO: 1594H % [ICDR- L1 5 SEfR 741,

[0770]  -fU2;SEQ ID NO: 1728k FHSEQ ID NO: 17240 % [1ICDR- L25A LR 41, Al

[0771]  -AU2;SEQ ID NO: 1955k [H1SEQ ID NO: 1954H ik [CDR-L3% ELfi2 741 (3B2g2ml) &
[0772]  fE— 575 S, [ —PE AU 227081 % 82 % 83 % 84 % 85 % 86 % «
87 % 88% +89% +90% 91 % 92 % 93 % 94 % 95 % 96 % 97 % .98 % .99 % .

[0773]  AE—S 5 &, AR LRRIE AEALSH: H A MuSKEUARE T 45 & A B 5
[0774] &) 2K HHE, HAS SSEQ 1D NO: 268547 %7080 % [r]— 1 sl AR A [ 2 LR 7
A, R

[0775]  b) KB, A 5SEQ 1D NO: 269545 5 /080 % [l —PE s AHEL IR 1 S A4 TR
A1, 7FH.

[0776]  ¢) HrhDL AR OOMIEEUSGRS ARG dn =) 1 — P E 2B s AN K F gk
N297 A s N29TQ 1 ; L234A RS L234D R ; L234E 4 ; L234G R ; L2 34H Rk ; L234F 5%
i L234K B M, L234QF ¥k ; L234RR ¥ ; L234S B # ; L234T ¥ ; L235 A i ; L235D 75 ¥
L235E 8540 ; L235F 54 ; L235G % ; L2356V ; L235H i ; L235 T # ; L235K 54 ; L235RE%
5 L235S 5 H s L235 Tt ; L235Q 5 48 ; L237TAR 4 ; S239D 5 ; E23 3P4 s L234 Vst ; C236
B s G236E 54 ; G236R 4 ; G236K F5 4 ; G23TAE i ; P238AR i ; F24 3L 5 ¥ ; D26 5A B i
S26TEE s H268A 54t ; R292P 5 H1 ; Y300L =5 ; K322A 5 3 ; K3 220854 ; A327Q & ; L328F &%
s L328RIF M ; P329A S ; P329G s i ; AS3OL 54 ; A330S 4 ; P33 1S ; T332 5 #t
P396LA% M 3 il 2 AE A I 11 S5 VU S 77 2 FR T TR [ A2 I A A A — 3, st o4
JEL234ABKL235A, AL S 582 L L234ARIL235A

[0777]  AE—SE 05 &, A LRIE AEALSH H A MuSKEUARE T 45 & A B 5
[0778] &) 4K Hi%E, FLAUASEQ 1D NO: 268, F

[0779]  b) K54k, HAIASEQ 1D NO:269, 3 H.
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[0780]  ¢) H b prid 4K EEE L SAREUS S5 AR A0 S 1HL234AML235A4E

(07811  fE—AN9E /5 S, R LA A2 ALSH HHiMuSK TR e LI 455 B
[0782] &) K HHE, A 5SEQ 1D NO: 270545 5 /080 % [l — PR AR B 1 S 24 TR
F11, Fl

[0783]  b) 4> K124k, HoA £y 5SEQ 1D NO: 271 HAG % /080 % [Al— 1k sl AR A ME Y S L e 7
H1,7FH.

[0784] ) H DL NoEAE HMRIEEUS S R Gedw5) — Dl 2 AN E 5 N K E gk
N297 A s N29TQE 1 ; L234A RS L234D 3 ; L234E 4 ; L234G R4 ; L2 34H Rk ; L234F 5%
i, L234K B M, L234QF ¥k ; L234RR ¥ ; L234S B # ; L234T ¥ ; L235 A H ; L235D 5 ¥
L235E & ; L235F 54t ; 1L.235G 5 M ; L2356V A 4k ; L235H 5 M ; L2351 2446 ; L235K & i ; L235R%E%
i3 L2355 L2356 T4 ; L235QA i ; L237TA H ; S239D 5 4 ; E23 3P4 ; L234V % ; C236
B2 s G236E £ ; G236REx 1 ; G236K ¥ ; G23TA i ; P238AE:H ; F243L ¥ ; D265 A5t ;
S26TE 0 ; H268A 46 s R292P 54 ; Y300LE46 ; K322A %54 ; K322Q 53 ; A327QH% 4 ; L328F %
e L328RE i ; P329A RS ; P329GE # ; A330L A4 ; A330S 5 ¥ ; P33 1S i ; 1332E &5k ;
P396LA% M ; il 2 AE A I 1 S5 VU S 77 2 FR i T R (N 282 I A A A — 3, st oeds
JEL234ABRL235A , AR HI 284 R 1.234AFIL235A

[0785]  fE—ANSfE S, AR LA A2 ALSH: H T iMuSK TR e LIt 455 B
[0786] &) 4R HEGE, AU SEQ 1D NO:270, 11

[0787]  b) K525k, HAASEQ 1D NO: 271, 3 H.

[0788] ) H kK G SARMEUS S5 AR A g0 S 1HL234AML235A%4E

[0789] {1 L5 7 R, DrIRARER L A 0 8BS RS DU o s AR 2 Rt PR N 5
BRI AR BkmAChR , &7 e ph e A At AR o g i B E G2 2 K2 51
(1 SRR AR o 25 RS2 A A A0 2238 J5T SRR A F A FEESORE - ol , &2
ISR B B AR LA BRI R g AP T I s i b, ZE IR BT 12 5 SR i
ESVERER

[0790]  EEEEBRAZ AR Y FLAMD I ZEMB 2 17 TA P 1Y o X A 43 2S5 1B AT DR R EE B 2l 74 A
TP A RIZEREE M1 M3FIME A2 1A 55 AR HR 1) Ga 25 I , TIM2AIMASZ A 5 A it s
G/ oFR MBI « ANSZIZFEE I 20PN, FE I CHRM - 543 7 i fEM1 ZEM5 57 44K

(07911 EEEERRAZ AR 1 St M Bl A e BT M G SOMAEANFAAE IR 25 5032 A 5
FUAEEE RS TS DRI OL B S2 AR PERL AR/ sl 2 E 1

(0792] &SRB EhF7) (agonist of a muscarinic receptor) , AR NEE RS 44
D7 (muscarinic receptor agonist) , i XM HFefih sz PRI F2 i sz R EE L B9
/B FTEVENIC G - SR TG PR R 9K 52 A S I ARk il i 55 | A2 (e PR AR )
IEES

[0793]  EFHRAZARIIFEH7) (antagonist of a muscarinic receptor) , Kl Eh
XARFEPU (muscarinic receptor antagonist) , & XONEREIHHRA A S BT ol & 2w
TR BT

[0794]  EREERSZARFR RS DU XA &, Bk e &9 5 8 B s A PR Bk sl 71k
SRR AR RS DU e g 5 2 AR S, NIRRT Eh ek o s Bos a7 I (B
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BRI ) |, PR S HUT RS S A 25 P S R B R 12

[0795]  fF—LE5E )7 S, BUIRAAR L 5 e m i s Ak Fp RS e

[0796] B EEMHASL AR DA MERE IR E XAFEMI S, Y P b S W fil s A, B AE A A7
LERF IS ARSI O N, WS R AR/ S 2 E M AT VR
Fr TGRSR S SRR T 5 S TS AR S o

[0797]  fF L8557 S, HUIRARAR L 5 P R s R D RS BT

[0798] G sRASHis% BHIT I Eh 7 BHIT PR RS 571 (negative antagonist) BfEARTEME)
(FE P F fish— Tl B 20 Pl A3 1) 25 B A s AN S 25, T A i 5 — ol 20 1) 25 B =2
PRV E w2 e NS B R T, D) R RS2 (A B SR — Pl B 20 g sz 44
M ZEIMT M2 M3 M4/ BME B A e B o DRI, R AR S AARAS BRI SR b b 2 A2 AAM3
U ERErE , N Y PR, U5 B0 5 7 ML M2 MASMB (1) 25 S s AR B il SR 5 25 5 /N
IE FHEA 1 AR NS, W B/ N A 2 251/1041/204,1/3041/401/50.1/
60.1/70.1/80.1/90.1/100.1/200.1/300.1/400.1/500.1/600.1/700.1/800.1/900.1/
1000.1/10000.1/1000005%1,/1000000/)N, Bk Z= /D /N

[0799]  10%,20% ,30% ,40% ,50% ,60% ,70% ,80% ,90% ,100% ,120% ,140% ,160% ,
180%,200% ,220% ,240% ,260% ,280% ,300% ,320% ,340% ,360% ,380% ,400% ,
420% ,440% ,460% ,480% ,500% ,600% ,700% ,800% ,900% ,1000% ,1500% ,2000% ,
2500% ,3000% ,3500% ,4000% ,4500% ,5000% ,5500 % ,6000 % ,6500% ,7000% ,7500% ,
8000% ,8500% ,9000% ,9500% ,10000% ,20000% ,30000% ,40000% ,50000% ,60000% ,
70000% , 80000 % ,90000% , 100000 % , 1000000 % , 10000000 % =% 100000000 % .

[0800] SRS PR (PCs ML M3FIMENTZR) Frg3 Pk AT i FH 2 A Ca2+ il R 04 7 o X 2
AR 1P39€J7J<¥,/ LIRJE P il Ca2+ NN AR A ORI (7]

[0801] {1 —L657i6 /5 S H , Pl AE (b S0 2 S A i, 1

[0802] -5 MRS AAML A B, Bk

[0803] - w5 HfR S AAM H AW B , 5k

[0804] -5 MRS AAME A B, 5k

[08051 -5 RS2 AAM LM B AR SZ AAMB R A e, 5k

[0806]1 -} 5 RS AAM LM B AR SZ AAMB H A e, 5k

[0807] - XiJ5 Bbd S AARMB I3 R A 2 MBS H A e, 5k

[0808] -+ FEK S AAMI « 5 B SZ AARM3 AN 5 R 52 fAMB H A e e

[0809] {1 —L65E 5 S H, P AE (X S0 2 S A B, 1

[0810] - #5 RS AAM3 H A B, Bk

(08111 - #5 FEMR S AAM LM B FHARSZ AAMB B A e, 5k

[0812] -5 Bibd s AARMBFI1 &5 R AR 2 MBS H A e, 5k

[0813] - X5 EEAR A AAML 55 EEHR S ARMB AR AR S (M FLAT ek

(08141 3632 K, HUMBRAE (L 240 3k JEB T (dari fenacin) . S PIFEILE
(ipratropium bromide) JWEFEIEL (tiotropium bromide) i a]5%% (trospium) K&EIR
#% (glycopyrronium) P MR 4% (aclidinium) « o R EL (umeclidinium) < ZIAEASHT
(solifenacin) WEJE (dicylomine) Ip T4 2 & (fesoterodine) . K fig
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(fiavoxate) «H &4 (glycopyrrolate) iK% (propantheline) 1R, 2R, 4S,5S,7S) -
7-[({4-96-2- (WEmy-2-50) RO} UL B IL) Sk ]-9,9- AL -3- 5% -9- R =34
[3.3.1.02,4] T-4t-9- HIi%H ([381 H11IBS46) N- (2- [3- ([3R]-1- GRTHEEHIED) -3-WRNE
R R SAEE) - 3-SR 2 B -2- S| HD) -3, 3, 3- = 2R3k - N eI ([39] Wil T -
116311) , 78 = RIL N FREB 53 AR 3 HH R 47 2 TR A — AN s A s B IR TR AL (193, 3, 3+
— ORI BT A ([40]) ,0rM3 ([41]) Bk (3R) -3- [LLL (333 [(3,4,5- =5 A%L)
SRR -1- [2-5 A0 -2- 2-MEp RY) 3] -1-FFHE IR [2. 2. 2] kiR b
P ([41]HRfHICHE 5407) o ANSIZIE IR, X B0 S AT NN 2 5 RS AR 7 o
[0815] {1 —LL57jte /5 R, HUIRARER I A W ik AR e P FE I e (R I L il ] S
B G REE BT R e SRR VR AR BT R S R IT R 2 A B AWK  H 2P IR ek
WAL ASZIIE I 2N R AR ISHT e N FE LB FE I B T B DA 02 25 R PR dS
Pl

[0816]  fr—LLsTjti )y 2, HUIARAR X Sk AR ARHT e P FE I VEEFE I ok
R ANSZIRE I 2N IR IR BB S PN FE B A FE L L AT A A A2 S RS2 AR S B
[0817] - —AMCLel ST )7 R, DUIRRER b S e kAR « kAR E T LA B 4549
TR

HaN._.O
e
</ \t‘\;“ AAAAA ° \]
[0818] \;:.'.‘::f /}\\\/N-\//’\\ N
¢ L
N ©
[08191  {feafedth, iR A2 EIR IR TR R AL o« ZURIR SRR AT h A R &5 .
HN___O
2 & -
¢ Nt T
[0820] e/ (;;f\ N~ N  HBr
%J' g

[0821]  fE—S850k T S, RIR ST S T AT AL BUHBREE (L S Ty Hr] 2
FHRRATAE o 5 01 L, DUIRBRBE M S Y2 i AR rT 25 2R

[0822] W24 HHIER I S0 A0 F AEANPIR TR0 o (O an sl Bt #) 6 e |- 5 8 (B 4nsh)
s AR, e T Ira T RO SR AR s HA U 3R 2 M S2 10 « HoAh £ mT (0 ik
HANERT 2 (D) BRANER , 5 rT i B S PR S i TAT LR (BT AnZhIR SRR AR
BRI R iy R S5) e HURR (BIAN IR VR + (D) Bk (L) SRR  EhoRIR L el Bk R Wi
MR SRR N FHORRAIR « KAZIR WA IR AT IR  BR BRI IR [N Ak 15 53 (2) 24
B ST IR VE U8 B T (NI & s s - i S m s e e ) &
L EE AR BTN — CRElE = CFs I = H e N- AR Az T2
#ho M2 FHER R ARGUSECR N DA R, I H 25 e S A SRR TR IR 5 it 5 5 45 5 (AT
KPR AT 25 2k

[0823] W]z fh AT o AU L RO R R IR AR A, B d (HANIRT) (2 iR MR 1L
EYSTRAVERY F TR TR 1 IO A i RS NL o B IR Ik FRE AR 2R 1
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FRTE A o WA R (R A ERR AR 12 1 SL B 3G R RV R FR Bk R HHIR Eh R IR £ IR S
L/ BRIRER VIR A 2k /R £  AIFR 2k IR L AR £« £ AR Eh A TEFR EL VTR
EhE IR ER A PERHER L  AHEER Eh AT BRI £ S SRR £ LV ORIR EL (hibenzate) Eh
FREL /S SRR £L /IRAL W  EFR £ / B ) FLER £ S R £ Hh KRR £k N R
Eh R AR LR ER £ 2R REh 2 - 2R IR L R £ AR ER  FLIH TR 2L IR 2 A AR
EhVHNRER BERR L/ IR A AL/ TR AL (REEL A IR Eh DR HARR £h I AR AR L HHOR T
FREL AN =T LR AL « ASCH FTd S I G 1d iR F B 25 Eh BRI %, 1hd B PEAH A R
FIVER S FEAS 24 R B (benzathine) VE5 IHBR . — QI — RN H 582 1540
B CRE I VER VBN B T = REANEEER B AT DU R AR -2k, B a0~ Y- £k An
ek

[0824] RS KT A THPURIRGE L S R E b dl & I, s /e iy 41
G A — 25 7 S A A B g — R — R 348 11 N A AR s 71
FIT IR SE KRR 7 B AR AR, et S IR R AR BB o et , 5 5 DL R IUE A
(1) — ik B 20 M JO/ KRR S 85 R N FH AT 25 IR . SR S Bk T S R AL
PEG 400K/ B A7 o fE— NSt S, 41 A Wbk U ENABLEX ™ . ENABLEX " iU 97 . g
ok 15mgikdEHSHT GFRRAEIHT) o

[0825]  fr—AMLEIM ST T SEH, PR NLAAE ASALS , HiMuSKP TR sk HU i 455 Br e &
Hrph AR SR IR BE ] A SRt Horp E Rk ] AR S A0 5 S SEQ 1D NO: 234 H A7 E /D
80 % [Fi]— P AR MAVE W) 2 R 7 A1 0 LA nT AR 25 Mgl (0.2 55 SEQ 1D NO: 235 % /D
80 % [F]— PR sk AR I BB - 41, O L

[0826]  JHrh gk M AR G A AT

[0827]  -fU4;SEQ ID NO: 1475k ZAN T-SEQ 1D NO: 147545123 45k 5 SR AR [
CDR-H1Zd KPR 7471,

[0828]  -{U4;SEQ ID NO: 1538k ZAHN T-SEQ 1D NO: 15324123 45k 5 S AR [
CDR-H22d EL PR 7 471, 1

[0829]  -f4:SEQ ID NO: 1565k FAHNS T-SEQ ID NO: 156 HLAG1.2. 3,45k 5/ N S LRIk 2R 1)
CDR-H3%2 KR 7 41| (3B2g2ml) Jf 1.

[0830]  JHrhARgk M AR G AN 5 AT

[0831]  -fU4;SEQ ID NO: 1598k ZAHN T-SEQ 1D NO: 15954123 45k 54 Sl e AR [
CDR-L1Zd 5 R 741,

[0832]  -fU&;SEQ ID NO: 1728k FAHNST-SEQ ID NO: 172 H451.2.3. 45k 52 FEFL I AR 11
CDR-L22d KR 7471, 1

[0833]  -{U4SEQ ID NO: 1958k Z AN T-SEQ ID NO: 195545 1.2, 3. 45k 5N Sk Ar iy
CDR-L3Z LR 741 (3B2g2m1)

[0834]  Jf HAHH] 7 HulHmaeit &4,

[0835]  fE— 5y S, Al —PE AN 227081 % 82 % 83 % 84 % 85 % 86 % «
87 % 88 % 89 % +90% 91 % +92% <93 % <94 % 95 % 96 % 97 % 98 % 99 % -

[0836]  fr—ANBEALLENISE ST S, LR AE AZALS , JiMuSKE TR B BT 45 5 BB
O Pk AR SN R BE A A G A, Horp Bk v AR 5 A A0 2 S SEQ 1D NO: 234 FE

&

Kt
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D80 % [A)—PE B UME I 24 SE1R e 41 5 HLER Bl m] AR 254038 05 55 SEQ 1D NO: 235 % /D
80 % [A]— MLk AHMAME I 2 35 - A1), I HL

[0837] L rhigh A G55 AT

[0838]  -fu2;SEQ ID NO: 1478k FHSEQ ID NO: 1474H % [CDR-H1 S SERR 741,

[0839]  -{U;SEQ ID NO:153ukHISEQ ID NO: 15341 Ak [KICDR-H2 & 38 7 41 , il

[0840]  -fU7rSEQ ID NO: 1565k HISEQ ID NO: 15641 ik [’ICDR-H3 % LR 7> 41 (3B2g2m1) Jf-
H

[0841]  Hrpiagk ] AR5 M 5

[0842]  -fU2;SEQ ID NO: 1598k FHSEQ ID NO: 1594H % [ICDR- L1454 SERR 741,

[0843]  -fU2;SEQ ID NO: 1728k FHSEQ ID NO: 17240 % [1ICDR- L25A LR 41, Al

[0844]  -fU7;SEQ ID NO: 1951k [H1SEQ ID NO: 1954H ik [CDR-L3%A EL iR 741 (3B2g2m1)
[0845]  JfHAHH] I Hu/lHdEE LS W.

[0846]  fE— 5ty S, Al —PE AT 227081 % 82 % 83 % 84 % 85 % 86 % «
87 % 88% +89% +90% 91 % 92 % 93 % 94 % 95 % +96 % 97 % .98 % .99 % .

[0847] - —AMLLEl SN T S, AL AE ZALSH HhiMuSKH Tk sk b 45 5 B
AP AE M N TgGlIEEFelX Bk nl AR S5 A da Al sk Al AR 5 aade, FLrp By 2B A\ TgGlE EFe
X{U£SEQ 1D NO:266ukSEQ 1D NO: 267 Fifk 1] AR 45 e dak Al s i) AL g5 Atk , Horp dE 5 m]
AR 2 HSEQ 1D NO: 234 547 5 /D80 % IRl —ME s AR UM (R 2 % 1 41 9 HL 2 nT A
SRS A0 SSEQ 1D NO: 235 HAT %7080 % [r]— PR sk AR 1 2 3588 - 41, O H.

[0848]  JHrhEigh M AR G A AT

[0849]  -fU4;SEQ 1D NO: 1475k ZAHN T-SEQ 1D NO: 147545123 45k 5 Ll i AR [
CDR-HIZA LR 741,

[0850]  -fU4;SEQ ID NO: 1538k ZAHN T-SEQ 1D NO: 153545123 45k 5 S S i AR 1
CDR-H22 KPR 7 471, 1

[0851]  -f4:SEQ ID NO: 1565k FAHNS T-SEQ ID NO: 156 HLAG1.2. 3,45k 5/ N S LRI 2R 1)
CDR-H3%2d KR 7 41| (3B2g2ml) Jf 1.

[0852]  HLrpRgk nf AR SEAI 5

[0853]  -4U£ySEQ ID NO:159uk ZAHNT-SEQ ID NO: 159514 1.2.3 4k 5 S IE ik
CDR-L1Zd LR 741,

[0854]  -4J2;SEQ ID NO: 1728k ZAHNST-SEQ ID NO: 172 H451.2.3 .45k 5 2 FEFL AR 11
CDR-L22d KR 7471, 1

[0855]  -fU4;SEQ 1D NO: 1958k ZAHN T-SEQ 1D NO: 195545123 45k 5 Sl i AR 1
CDR-L3% FE R 741 (3B2g2ml) o

[0856]  fE—ANBEAR R SLHE ST 2, LR AE R ALSTH H iMuSK Uik ek ft it 45 5
B BB AN ToGIE E Fe X Bk n] AR S5 A Il F 5 ] Ar S5 dadaly, Forp By AR A TeGlE E
Fe[X A2 SEQ 1D NO:2665KSEQ 1D NO: 267 Hrfik AJ Ax g5 Agda i sk n] A g5 Mgy, Horh gl
A AR 25 R I 05 5 SEQ 1D NO: 23475 /180 % [A]—PE sk AR AME I 2 FE 1R - 1 9 HL 2t ]
A AERPH A5 5SEQ 1D NO: 235 543 2 /080 % [F]— s AR IAE ) S AR 741, - HL

[0857]  JHLrh ik AR G5 5 AT

&

Kt

i8]
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[0858]  -fU#;SEQ ID NO: 147k HSEQ ID NO: 1472H ik [{JCDR-H1 5 FLfie 741,

[0859]  -fU£ySEQ ID NO: 153k HSEQ ID NO: 1534H ik [CDR-H2 2 LR 741 , Al

[0860]  -fU7rSEQ ID NO: 1565k HISEQ ID NO: 15641 ik [KICDR-H3 % LR 741 (3B2g2m1) Jf:
H

[0861]  JHLrhARgk M AR G5 5 AT

[0862]  -fu2;SEQ ID NO: 1598k FHSEQ ID NO:1594H % [ICDR- L1454 SEfR 741,

[0863]  -fU2;SEQ ID NO: 1728k FHSEQ ID NO: 17240 % [1ICDR- L25A LR 41, Al

[0864]  -fU;SEQ ID NO:195uk [H1SEQ ID NO: 1954H ik [CDR-L3% FLfi 741 (3B2g2ml) .
[0865]  fE— 5ty S, Al —PE AU 227081 % 82 % 83 % 84 % 85 % 86 % «
87 % +88% 89 % +90% 91 % +92% 93 % 94 % 95 % 96 % 97 % 98 % +99 % .

[0866] - —AMLLEl SN T S, AL AE ZALSH HhiMuSKH Tk sk b 45 5 B
B AR TeGlEEFe X (L HRIEEUSR 5 R Gedf 5 HL234AKN/ Bk L235 A 5 |\ 2T
WFelX Hr) H g i) AR S5 AL M R B v AR 45 A3, B AR\ TeGIH EFe X £ 57 SEQ 1D
NO:2665KSEQ ID NO:267 . Jhk n] A SE b Ial a5l v Ar g5 Atyde, o B g n AR g5 5 5
SEQ ID NO:234H.A5 % /D80 % [l sl AR AR [0 L5 TR 3 41 0 HL2 5k n A2 5 Mgl 0 &
SEQ ID NO: 235147 % /D80 % [l — M ulcAR PR 2 1R Fr41, I .

[0867]  JHLrhHigh AR G55 AT

[0868]  -{U4:SEQ ID NO: 147k ZAHNKT-SEQ ID NO: 1474 1.2, 3 4k 55 LRIk AR 11
CDR-H1Z FER 741,

[0869]  -{U4SEQ ID NO: 1538k Z AN T-SEQ ID NO: 153 H451.2. 3 4uk 5N ALk Ar iy
CDR-H22 KPR 7 471, 1

[0870]  -4U4:SEQ ID NO: 156k ZAHNT-SEQ ID NO: 15614123 4k 55 LRIk AR 11
CDR-H3%2d KR 741 (3B2g2ml) Jf 1.

(08711 JHrhRgh AR G50 5 AT

[0872]  -4U4:SEQ ID NO: 159k ZAHNT-SEQ ID NO: 159514123 4k 55 LRk AR 11
CDR-L1% R 741,

[0873]  -fu#:SEQ ID NO: 172k H AN T-SEQ ID NO: 172547123 4k 5/ s SRk A 1
CDR-L22d KPR 7471, 1

[0874]  -4U4:SEQ ID NO: 1958k ZAHNT-SEQ ID NO: 19554123 4k 55 LRk AR 11
CDR-L3%A A% F7-41] (3B2g2ml) o

[0875]  fr— BRI S J7 2, AL AE 2 ALS T HHiMuSKy A sk b I 45 &
B S B4\ TeGlEEFcIX (LHRIEEUSR 5 R Fedn S 1L234AK1/ sk L235 A il 5| A\ 2]
FITiRFelX H) HigE n] AR S5 Rl gk ] Ar g fa sy, Horp By A0 A\ TgGlHEFcIX B2 SEQ 1D
NO:2665KSEQ ID NO:267 . Jgk n] A SE b Ial A5l v Ax g5 Ayde, o B n AR g5 5 5
SEQ ID NO:234H.A5 % /D80 % [l — P sl AR AR [ EU2E TR 3 41 0 HL 5k n A2 5 Mgl 0 &
SEQ ID NO: 235147 % /D80 % [l — AR PR 2 1L Fr 41, I .

[0876] L rh gk A G A AT

[0877]  -fU2;SEQ ID NO: 1478k FHSEQ ID NO: 1474H % [ICDR-H1 S SERR 741,

[0878]  -{U£;SEQ ID NO:153ikHISEQ ID NO: 15341 i%[KICDR-H2 % LR 541, Al

&

&
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[0879]  -fU7rSEQ ID NO: 1565k HISEQ ID NO: 15641 ik [KICDR-H3 % EL iR 741 (3B2g2m1) Jf:
H

[0880]  HLrpRgk R AR SERIN A

[0881]  -fU%;SEQ ID NO: 1595k HISEQ ID NO: 1594H ik [ftJCDR- L1 LG 7 4] ,

[0882]  -fu£;SEQ ID NO:1728kHSEQ ID NO: 17241 5% [{JCDR- L2 LR 41, DL &

[0883]  -fUySEQ ID NO:195uk [H1SEQ ID NO: 1954H ik [CDR-L3% ELi2 741 (3B2g2ml) .
[0884]  fr— 5y S, Al —PE AT 27081 % 82 % 83 % 84 % 85 % 86 % «
87 % +88% +89% 90 % 91 % .92% 93 % +94 % 95 % 96 % 97 % .98 % 99 % .

[0885]  fr—/NSit s &, A LRRIE AEALSH: H A MuSKEUARE T 45 & A B 5
[0886] &) K HigE, HAUS SGSEQ 1D NO: 26847 %7180 % [ri]— 1 sl AR A [ 2 LR 7
A,

[0887]  b) K RgE, A 5SEQ 1D NO: 269545 5 /080 % [l — P AR B 1 B 24 TR
A1, 7FH.

[0888] ) HLrhDL AR (UMIEEUSGRS ARG dn=) 1 — P E 2O s N K F gk
N297 A s N29TQ 1 ; L234A RS L234D 3 ; L234E 4 ; L234G R ; L2 34H Rk ; L234F 5%
i L234K B M, L234QF ¥k ; L234R: ¥ ; L234S B # ; L234T &5 ; L235 A i ; L235D 5 ¥
L235E %5 H ; L235F &t ; L235G 5 ; L2356V Hi ; L235HE 4 ; L2351 54tk ; L235K 5 ; L235RE%
i3 L2355 L2356 T -5 4 ; L235Q A # ; L23TAR  H ; S239D 5 4 ; E23 3P4 4 ; L234V % ; C236
B2 s G236E £ ; G236REx 1 ; G236K ¥ ; G23TA i ; P238AE:H ; F243L ¥ ; D265 A5t ;
S26TEE s H268A 54t ; R292P 5 H1 ; Y300L & ; K322A 5 4 ; K322Q0 854 ; A327Q & ## ; L328F &%
¥ ; L328REF M ; P329A T i ; P329GEF 4 ; A330L ¥ ; A330SEi#h ; P33 1Sk ; 1332E £ #i
P396LA% M 3 il 2 AE A I 11 S5 VU S 77 2 FR T T R [ A2 I A A A — 3, st o4
JEL234ABKL235A, AL S 582 L L234ARIL235A

[0889]  fE—/ Sty &, AP LRRIE /EALSH: H A MuSKEUARE T 45 & A B 5
[0890] &) 4 K-Hi%k, H{uASEQ ID NO: 268, F1

[0891]  b) K4k, HAJASEQ ID NO:269, - H.

[0892]  c) FLAfirid 4 K E A SARIREUSR 5 RGeS L2 34AFIL235A584 .

[0893]  fE—/ Sty &, A LRRIE AEALSH: H A MuSKEUARE T 45 & A B 5
[0894] &) K HgE, HALS SGSEQ 1D NO: 270547 %7080 % [r]— P sl AR A [ 2 LR 7
A,

[0895]  b) K75k, HE1 A 5SEQ 1D NO: 271 HAG % /080 % [rl— 1k sk AR LR 1 3L iy
A1, 7FH.

[0896] ) DL AR UMIEEUGRS ARG dn=) 1 — P E 2B s N2 K F gk
N297 A s N29TQ 1 ; L234A RS L234D R ; L234E 4 ; L234G R ; L2 34H Rk ; L234F 5%
i L234K B M, L234QF ¥k ; L234R ¥ ; L234S B # ; L234T ¥ ; L235 A H ; L235D 5 ¥
L235E %5 H ; L235F it ; L235G 5 ; L2356V #i ; L235HE 4 ; L2365 T 54tk ; L235K 5 ; L235RE%
i3 L2355 L2356 TR 4 ; L235Q A ; L237TA  H ; S239D 5 4 ; E23 3P4 4 ; L234V % ; C236
B2 s G236E B4 ; G236RExH ; G236K i ; G23TAE H ; P238AE I ; F243L ¥ ; D265 A ¥t ;
S26TEE s H268A 54 ; R292P 5 H1 ; Y300L =5 ; K322A 5 3 ; K322Q0 8 # ; A327Q & ; L328F &%
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o L328RZFH s P329A s P329G =4t ; A33OL )4t ; A330S i ; P33 1S ; 1332E - M ;
P396LA% M ; il 2 AE A I 1 S5 VU S 77 2 FR T T R N A2 I A A A — 3, st o4
JEL234ABKL235A , B e 52 S L234ARIL235A

[0897]  {r—NSt Jy S, [ml— PR ARUE ) 25081 % .82 % 83 % 84 % 85 % 86 %
87% 88% 89% 90% 91%92% 93 % 94% .95% 96 % 97 % ~98 % 99 % .

[0898]  fE—/ Sty &, A LRRIE AEALSH: H A MuSKEUARE T 45 & A B 5
[0899] a) K- H4E, HAUASEQ ID NO: 270, A1

[0900]  b) 4 ff2gE, HAUASEQ 1D NO:271, 3 H.

[0901] ) H kK G SARMEUS 5 AR A g0 S 1NL234AML235A%4E

[0902]  fr— A NNk BF T 2l A M ALRAE (B0 ESCAIT R aRLE 2 —)
(157 S, AR e i S HUIRBRER . S WA A T A L IHIMuSKH TR LUE LR R IR TT Bk 2
DERA R AE IR (B amE T Al A AN AT PR A ) (BRI R RE R
I A FEE FR 1 HR T R AR 11 it i A SR A o A — 28 5 )5 S8 vp, T T R B TR Y
A R L Y b 7 Y ISP S

[0903]  FT-iRF7 FalisiE A A BT R L 6 7 120 (BIPMuSKE TR sl b 45 &
BB BE I S 1A SO & AR IRV 2 AR IR B AR, e 117 20 REER A7 R
FH A PRSI P 259 o 18 5 R e 7R T 71 DA L e s PR ) AT 25T 7 &
HAEA 25 08 H ), A BT 19 2 T MuSKH TR 1943 110 5 AT PA £90. 000 1mg / kg 25 2
100mg/kg [BA R, Ff H B H£J0. 01mg/kg % £920mg/ kg [E A PR HL 4514, 741 7] LAE
Img/kgiA E ik 10mg/ kg & T ok 7 Img/kg % 10mg/ kg A F T FEIN « A s i 7 0455« £
0.1mg/kgE2)10mg/kgihHE . 2J0. Img/kg £ 2J5mg/kgkH . 20 . Img/kg £ Z)2mg/kg A H . 2]
0.1mg/kg % ) 1mg/ kgt F , fF1 41240 . 15mg/ kgt . 20 . 2mg/kg PR HE . £)0 . bmg/ kg i . )
Img/kg AT #J1 . 5mg/ke IR H \ £)2mg/ ke A H . £)5mg/ kg {4 H 5} 2] 10mg/kg {4 i .

[0904] LA AR 0 H R PR Mk 225 mT LA 2 M e A i s 29 A 5 s
350 AN, BRI Bk 2 s m] AU T Dk B BT BV 276 7 VR IR i /K 7K T a6 25 Al
b 3 TR 40 1RO, i i ) e B R s B P R — T S AL A
G A H A RS 80 AR B SR = A S & o XA 80T R 1
T BT AR PR 2% it T RT DA A& e ik A W LI ) BRI PN PR e B2 1), 3 LB e
P Bt o A SRR , 25 Al A A S H SR T DAE I AN L= AS POS  HAS S
B 2 R A 4 R DAL 24 1 TR) B e SR Bt AT s i DA PR 77 R i« R AR
KHAR RS TR 4 1T DLsOME ], AR 2e K 238 T Hu ik o R 29 415 ie D, an
AR

[0905]  HiT-7597 HIW, A B3 T MuSK TR 1 43 1 (WA AT e IR BE (. &) 18
LEZAI Z 5 o B RGRI & (B, i sl ) 2 IR TRl Be T LU i A H el AF o AE—
BO Sy S, AR B A T MuSKEU AR 70 CASATZE R HUI e (b 5 49) AP A
FEFR A AN S 2 /D 1R D29k B D3RR/ DAR VB /DBIRVEDEIR B DTIRE /D8
RZEDIRVEDTOR

[0906] 1 HEuL s 7y vk, 1A AN G T 25 40 S 1) — A el BE 24 g 71 &, Bt e it
=R AR A — 205 00 1, 8 = A 0 771 &, 5 Fp 62 4y 791 2 [R) S 99 ], 491
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WHE S TR 15 RANEE 29K o AE— LI N , 76 28 =R S 77 i 2 4 T 46, B4 T e 44
Fole (lan, £ H 2 H =AW H i H s H B HO WU B A
T
[0907] e REeLsish g, 1) A5 b FH = A 0 AL O 25 L 5 , AR5 i FH 2 /b —
A BN, 1.2.3.4.5.6.7.8.9.1011.12) 4ERFFI 5 A 201500 1, = AN 7 7115 R BR i
Bt FH o AE—BEfE 00N, =AU AR IR LA E o« FE— 215 00 T, BB =AM A 7l 2 4
T4, B4 i — AN /B AN ERR R A —SEIH 00N SR = AN R 2 e 1A A
G, 5 A A/ SRR A2 00 RSB =AU AR 2 R 28 K HR , &
28 K —/ AR
[0908]  Yr—ub ki, i DLk B Ing/m1 52 1000pg/mLI Il 5K 2, 16 1521000pg/
mL IR, 1625 %2 300ug /mL A I 2K R o 2k , AL IR ST 201 R DAME N R 18 R
JRCHR 7 Jte P, A5 SR 0 N T B AR 1 i T o ) AR I T o SR i
WAL . — i & , APtk s i K m e ], HOR AR RS PuiafaE A bt
Ao scFvay 18 HA I = .
[0909] 75—/ 55/ S, B g A AnA SCH TR 1 56 T MuSKEL IR 1 43 1 (WA S AT 1%
S PUIRRRAR L S AL B EE AUASIR P 41 1 294 & Wi FH T4 S DA RS TP 4>
FHIPRNFRIEFE B LATR T FIR D 15 5% A/ BMuSKII B RR L A S O E » 1 T
KIARZ T ZENFRR AR R E I SCIEAT T Hk .
[0910]  ZAZTFFIR 45 W v AL 116 5 i T AL S5 I 22 /D 29 /NI L 27N S 37N L 4708
V57N L 67N L 77N L 87N W 97INESF L 1O/ L 11 /INESE L 1278NsF W 13785 L 147858 L 15785 20
JINEF < 257N < 30/)NES L 357N L 407N L 457N L 502N | B 602N PN ZE SR HA R A BT MuSK
PURRI o TR B AW AT AR AR DN S i A S 2 D 21K V2R 3R V4K V5K .6
RATRBRNIRERLOR Z NAER R = A 3L T HUR I 43 Bk 4 5 Wy T (A AE I 4 i
FHEH AP 2D 1IN 296 K L 29 17N 28 295K V29 /NI 22 294K 29 1/INIF 28 293K 29 17N
FE 2R LIV B LR LI N ZY T2/ N 2T 1/NR ZE Z960/NE] L 29 178N 58 2487 )N
LL/INI 2 2936/ NI V2 LN 2 20247 N £ 1/ R 2012/ B 20 1/IN 28 296/ )N PR AT
G PR TR
[0911] BRS04 e 1 T BE s B G AT A A G R = A S T Bk o
T HAEY R DM S A G 82 DAY TR 2K 3R VAR RO R TRBRVIKR 10K,
11 RVI2KR V3R VIAR IR I6 K ITR 8K IIR 20K 21 K 22K\ 23K 24K . 25K, 26
R 2T R 28K 29K 30K 31 K32 K33 K34 K35 K .36 K37 K38 K39 K40k .41
RAA2R AR AAK A5 R A6 R AT R A8 K VA9K (50K 51K 52K 53K .54 K .55 K .56
RABTRAB8KR IR E60 K AR T BRI 71
[0912] Al IO ARIE Va7 ML AT RIS IR ok A sl e 1t e ol ™
FIREIE , BRI R R TR O AE 1 — Ak BE 2 ARE R sl B o HH T AR
EM, Y5977 sk AR TCIR e T3R5 A an el B IR PR 45 SR 5 ik, Hoh “f s sl W &2
PRI R &5 SR A R (EANPR -5 00 e 4 st , PTG R sl AN AT ARG b, 22 FRE IR IR A ke
R R e (B, A SR B AE R 25« RE IR Bl I s B RE R A0 Je A B
PRI B RE RS DA M 2B R B iE o
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[0913]  [Alk, /& — 307 AR PR AL I iMuSK LR sk i 25 5 F Bk AR Bl AC
KA G T ARG AT A 2L AE , P ATk ia s S BTR R AE I ASE 42
TE ARSI H 24 H3A H A HA H 6 574 HG 8 HO9 H 104 H 1A~
Hik124> HalH 2 /D 1E  24F 0l 34F A H it — 22 AR R — a7 PSR ] DA
PIEMIFRE o

[0914]  fr— A3 )T R, HMuSKPUR BBt 45 6 B B (B2 AZ AR AR 2k 1 2 41
N A5 HOASE DS AR BT A B T8 7 O N R R 7E T 7 ERER -

[0915]  XAFTRITEHI AT LR LA M ATHIE I =D — R,

[0916] 1k SMuSKIWFA 256, AR B iMuSKH TR sk b i 45 5 B BR g 51 A sish 1k
MuSKIE I o AE A B NSO, “B & b EMuSKIE 4 1T “HEomMuSK” X o i sh PEMuSK
T P ERMuSK 350 AT A 53 1A/ B A /KA / slofr SE A A 2 A G (AINM < 28l 7%
AEWR) il o AE A FRE RS R SO sl M MuSKIE 14 T 8 5 ik A MuSK Y5 105 5 sl 1ot E
NMJ AL ILAR I HR 5 SMuSKIETE SR AR  MuSKIE 115 5 (BiMuSKEE siMuSKIEYE) AT LAE
DA R D —Pf: MuSK B A 75 \MuSKIFR U BRBEIR (L1175 5 - AENMT AL 2R B JACHR (Bt
WL AChREEER (patch) HARSNEDR) 1S A S E 5 58 22 4 Bl N iR 55 H Bk
o7 EEIOEE = 522 A INMT I H Bk A 20 LB IR = AR 524 32 42 SR NM 1)
BH ok A o e 4ERF GpitaiE /Pm it JRASUE) S ML 1 T VR 12 sh 2RI
BB SO T TR /R sl R D /B AR  ETR T R R I Ay i K

[0917] % DR i HiMuSK TR IMuSK 75 A5 5 AT LUEBMuSK R E S, Honfm
WesternEIil K oPAly o AEALBHIY b R 3CH AR A A B PRI S8 b, il S35 T
frrPopAslAT BTN R koA B BT AR AR IR 5286 AR LL , YMuSK R SiEm 2
D10%.20% 30 % 40 % 50 % 60 % 70 % 80 % 90 % 5k 100 % ik 51 2 I}, A P MuSK K35k
G TR B AEA AR b NSO A il A R ISR SR8 b i o 55 75 A BRI G
PUARIARIR] 52865 AR , MuSK SR AE I SARR S Z0ARIA] (20 % DA R < 10% DA T slAH 1]
10% LA _F5k20% LA 1) I, AT pPAtMuSKH TR sl 1 « XRFOMuSK — S8 A0 AR VA7 5 ik
B 5N (agrin) FOIS 0L T A TIRAL cMuSK — B2 A0 1A% v 1 BEPE ST PR 28 i 25 19 S0
[0918] % B o HiMuSKHTAR FIMuSK 53 (1915 5 1 LA MuSKP S B i R A0 A X A1
BERR A5 S, LR DN T R (0 R A e e R PR i i We s t ern BT SR 1R A o £EAC
KRR b S AE AR BRI SR 8286 v il o S5 A AR AT Be AR AR R] 525614 EE A
LE , YMuSKES SR BRI SR /D 10% .20 % <30 % 40 % 50 % 60 % 70 % 80 % «
90% 100% 120 % 150 % + 180 % 200 % sk BH I, Al oA MuSK ISR EhIE 1 « 5k 45, AEA L
b NS A A R B AR 528G H i S5 95 A PR BT AR AR R S84 B AR L
M MuSKP& 2 FRBEFR 1X 11175 SRR 2R 29 R (620 % AR 10 % sloAH R 5 =10 % Bk 20 %)
i, AT PR MuSKH TR I8 ahim 14 o XA AOMuS K 2 BRI IR 11, ] A VAT 2 il 1 SR BT 1 O
AT  MuSKPS SR B R A PPty ) BRI B2 S B8 11 SR

[0919] s AL IR HiMuSK S TR IMuSK S A5 5 1T LUE AENMT AL I AE RS2 44 (AChR)
FERES, I HXAErg S 8 nl DA (i 5 AChRER 14 45 5 i Bi Ao AChREA T Lt -
FIARSTIREAR N 03 R R 2 WA e Fh AT X R I e e SR A o, mTAE L
AChRBEH AR SN 22 o T FIRL AChR IR SE P e H A 2 X AChR HA s S P hru A
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AP EALexal luor48848 5 o - EREAME 55 2 (B13422, ThermoFisher) o 1 i B 740
BT DX 1 22 5 FEE rh A 50 N S5 AR B AR SR sl 2 5 BV sl B M i
I, F HLE A TIPBS BRI XSO T AR V& S 5 iiss NS  AE AR W b R S, 18
o AL BB 5286 1 S5 1A AT ST AR AR IR 5556 14 EAHEE , NMTARAChRER B2 1
PRI SR 29 AR ] (BPAR20 % AFR10 % sk AH R 510 % 215520 %) s 3 2010 %
20% 30 % <40 % +50 % 60 % 70 % 80 % 90 % 5 100 % I , W] PPt MuSKFL AR I h i 1 o 1%
FERIAChREE S AT A 35A S fi a1 BRI O AT 174, o AchRER S vl Fh R BH A FEDE 58
ik 1 2R

[0920]  fF —AMLLERY STy S, AR W I PMuSKT A SR B H AENM T AL 58 5 e AR i sz
K S EAR S S, H S A MuSKIEE FIHUA TSRS A AR , XA 58 45 A 1l
o ATRAE NSRRI UINM T AR I A hRIF e € sl 59 N B (R PP o A — AN 90 7 S, AENM T 4b
FJAchRER G2 (X Bl 5 T sl 42 1= 5 SR 58 il o 28 S IC A/ 18 2 fid Jir R0 2 i i HE 471
(alignment) FRBEIE 5 /A= HEINMT TE 25

[09211  FENMJALAIILA R H i A& B A HiMuSKE TR MuSK A S5 5 T DU Se s
PR R INMI R ZE 81 40 LU IO i SE 4 R 22 INMT 195 H 51 43 BB IR B i R A
SEAS AN SN I ERH 85 1 9 P 2Ry (PORARUE /i dE FRASUE) Sl fL s iy v &
VEMIGE V2l TS T I PSS / RRUE Bl 2 D /BRAIG o X BRI FR R A — ] DAl
ARGUFIHE AN R HBE AR, 451404 FHASC e BB AE i a - ERPRE 55 R PR
AchRFATHY M, il HE AL IR AR BT TS AT AR IO AR AL AP SR, EMG L ZFAEENG , B2
ASGMn I A PR BB R MR DX s s e S e A R I S £ o T A X SR #R A
Cantor S et al2018(Elife,2018;7:e34375) HgbfT I k.

[0922]  HiMuSKPLIREk HTI 455 B BT MGE EI6TT W R 1 ia IR/ 62 17 o 76 i AS
R HMuSKPTAT SEE 5 B AT TR IOAR IR 5586 18 B , X 12 sh ARk
P2 A HE 2=/ 010% .20% v 30% 40 % .50 % 60 % 70 % 80 % 90 % B 100 % I}, Al A H 48
IRIT N RINIZ IR T E AT B8 o n ARSI SR S FIE AL 229677
MNRIPEERI GdE 17) « LI AT T—Bom BN 7.

[0923]  HiMuSKHLIREk Bl 255 B B AT IGE 2289677 N NI AR LA e 4 Rk o 7 (i AS
R HMuSKPUAT SEEE T, 5B AT U AR AR IR 55568 FEAR L , Y X AR LA W 4
B e 2= /010% .20% . 30% 40 % .50 % 60 % 70 % 80 % 90 % B 100 % I}, Al A H 48
TETT RGP W & R A 208G AT AR USRS RN E SR A 28965 70T
G0 (NMIAL) AL e 4 ek o SEEG R 3 AN TT T — 28w BT 1 5 1 o AR X RIS OL B, A5 m]
PLEsh.

[0924]  HiMuSKfL IRk Bl 255 B B AT ISGE 228087 5 S2NMI AR LA 6985 O Bu i « A0k
A A MuSK TR SE8G Y, 550 AT H TR AR R 5286 BEEARLL , 4 xX A LA
5 R AT IGE 2 /D10 % 20 % 30 % 40 % 50 % 60 % 70 % 80 % 90 % 5 100 % Hf, AJ TA
NI RGP IR 55 [T AT 2P o AT AT AR 51 2RI I SR oAy
IR AT (NMTAL) LR85 e I o SR o AN T T — B8R BIPER T3 7 o AR X P 0 1
MNRATLLEEIY).

[0925]  HiMuSKfLpREk Htl 455 B BE A5 06 T W NI AR LA FE e e v o 7 (AR
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KA IMuSKE AR S8, 55 A AR AT H TR AR IR B3GR AR , Y XA v 3
Z/D10%.20% 30% 40 % +50% 60 % 70 % 80 % 90 % 5100 % I, TN LI585 WAL
WE R ORGSR AT T —Som IR o AE XSS B N R AT PRSI
[0926] sk A& BH I HIMuSKH TR OMuSK IS S 1045 5 2l FE I RHIE il 42 T 289697 W R 1
AT O PG B AR T TP A B AR AR o A9 T T DAl S R IR TR & A - AT
Jo B A AT PR A R I R AER AT DU 2D TR VR 2 J8 S 3 JH 4 7 14~ H 2> H.3
A H A BB H6A A7 A8 A9 AL 104 H 1 AL TR KX 02 5 A A
[P E FH A AR B UARTE T O G A T A 3G i (el P00 A= 90E Joa e Ae i HH ) 0F
ITEEESR VAN M AL LXMW R AT LS E -

[0927] sk A& BH I HIMuSKH TR TROMuSK IS T 1015 5 2l FE HIRHIE il 42 T 289697 W R 1
Frar JER AT LS E /DU 2 R 3 VAR 1A B2 H 34 H a4~ H 54 6~ H. 7
A H8AH9 H 10 A LA H UE K X O8 5 A ARIRNRAEH HA AL BB
IETT BN ST Ay A TEU RS A T o AEX RIS OL B N R AT LU Sh.

[0928] AT AR O HIMuSKE AP AR 1 P AR B A S iR (R0 264 70 MuSK 8l 791
PRI T 1 FTARDR T FE (91 2 T A 45 5 MuSK IR B PG B oA (il animl FARe) ) ) %
MEE o A S MuSKES SN den Bt Ao SR MRSV S EBR 1 (£33  MAbs, 1 (5) ,439-442,
Sept-Octo 2009,D01:10.4161/mabs.1.5.9496) o{Jt10e 14 B FEE sh 75 IMuSK P TR &2k B
GenentechftJmAb#13 o HT-1E IS EMuSKIE 4 55— B O BH XS B - S8 i s 1 5%
B Ck FIR&D AR Z KR S i 2 151 2 M , 550-AG) &

[0929] {1 J— A3ty S, GASCH e mi PR E P UIRARER L A P 4 & 1P iMuSK Tk
HPUR e B 2R Pk 8k 15 LA A5 W) e AR R E I AIETT I
SRR E A — MR 50 77 v, ST MuSKP TR sk R 456 B (k%
IR  Fk R 1 A L5 ) (E S I6 T AR 26 X TR S, & 51 &
PANPIFH B AR BRI T VR

[0930] A ANTIES Y1 H AT BB 28 il 5 /6 3 411 (perisynaptic Schwann cell,PSC)
SRS PRI ARG CHRA™)  NMIAB A o XA 3 AN T 7E T AT DASE PSCRg B MRl 2R (1 s 5
PEREAR CHRTHI™) o XA S ANTRST VR AT DB AE M LR AE R T OL N PSCRY I BE>%
IREAR U™ « AL A G Pk 4G e e PR E T T B s A A BRI A Ak 4
AU PSC b IR 4B 52 AR I AT (AT 520 o

[0931]  NMJBME AIPLE M 24 (nerve sprouting) [R5 kA w1/ EONMI #2252 i Ak
AER - AT LU FHE R DL R B AR A X B I FR Ao b AN, IR IPSCIY &5
SRR I AT BT AERENM S SR

[0932]  FEACKHAR B R SC AE i R IRBR e (L S sLge 5% A Brdd e S ¥ AH
A S B AHEL , 24 AENMT AR IO 2 28 A4 ENM R 28 52 Bd R AS) I SR 2010 %
20% +30% +40% 50 % 60 % 70 % 80 % 90 % 1k 100 %N, T DLIEAH FP£2 2R A (BRNMT [ phs
SCRCARD) (175 e g o AT AR ZR AL PR ) 701 S s 2 2R L 2R v il i 22 2 AR sk S
FCARAS o SIS AT 1 AR A XA I A R LRI Al 751

[0933]  FEACK IR N Ser, AE 8 PR AR AL S 528 v, 530 T i e S P4
) 6 EARLL , 24 PSCIA &3 B0 1 (2l 55 i i 244y (hyperexcitability) sk i
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2oy (overexcitability)) [BA% T £/010% .20% 30% 40 % 50% 60 % 70 % 80 % 90 %
5100 % I, FIPPAl PSCIF) 5 BEAS PR FRARG (e B iRt 2% 4 (hyperexcitability) 5k
T EEYLAY (overexcitability) FUBEATD) o

[0934]  [AIIHE, fE— 300 6, HiMuSKh LRk BT 855 B B (KA HTR SRaB 5k 1E
F AN A E W) B, fodett 5 AR e pi PR E ST akER b G S, I DL~ —
Tk B 2 MIaS T E M :

[0935] - Pt G rh e 4 S AP SR INMI TR E 2 43 BB IR 5 , BT G b 52 =2 il
2 BONMT % H 5 A EB I AERE , BT iR i G 52 4 - 28 NI O E0E 2115 43 bR AR,
SRME B AT FEERISGE , T R iz s ek T R e sl LA K/ Bl
[0936] - RNz sl FINAN/ stz T1HescE s L/ ol

[0937] - A0TSR INMT AR FRIL A O MAe i e 1k RO TSGR 5 LA M/ Bl

[0938] - Fradonf SINMI AL TR AL AR 25 I P PR e s DA M/ 5l

[0939] -5 iR SR INMT AL PR P B v 8 5 DA M/ 5l

[0940] - PfraANF 5 AR o (PSR SO S R I R 5 DA M/ 5

[0941] - a4 i g 5 ik 51 L e 0 211 (PSC) (1025 BEmai PRI (k2 ot Ji
%7 (hyperexcitability) s 244y (overexcitability) FIBRAR) RATIAX S HHTINUIE
2,

[0942] 4B &5 HR AT BRI , Y TR S, SRAT I RITG ST 7E ] o X e Pl A 7E
BFEPL T S8/ ERIISGE /42 5 - 12 B DI RE AR 71 NMI AL LA W e e R ILIA A9 55
APTIE LR EE AT IR (B AR ) 1R 520

[0943]  FF-HUARNIST 110 R S TR ALE B AN TR BN A2 DA SEER T A= 4
AR R7E T 45 R (B EARR TR IR ES S0 1 2 8N AL IS T Bk o
I, R TRIT BB B AT RN B VARG R FRGE I % B e R E B B R S
[t R O Bl R Rt R I HUAR I 1t o A5 — N S0 5 SR, AR IR T g2t 1
SHEHMA AW SR T BRI T 56 AE RSO R, AR 2 2 LA 5 e i)
WA E IS I A

[0944]  AE— i B2 HE T T AN/ 5a T A LR R/ s SRS A/ sl A
1975 1, FAIE A A I A BN S P BiMuSK Pk sk Hob i 45 5 B (TR - Rk 3%
PR AR sk A S8, AR e TR AE) |, LA AE et IRk BE (. 54 - b 5 1 Bl
AFHECAEASC AT T T IRGE -

[0945] {1 5y — /U5l 2 T HiMuSKE TR bt 855 B B (AR Rk A 4
FAI S, A e mr FTBRE) LA Se - HUIRisaR b A9 128 Tl A/
TRTT AR A/ Sl SR/ SO RE ) 251 TR « e TR R BT R IE C AR AR e 1
AT TRRE

[0946] AU HHAS Fh 51 A AT A SCERAE e 200 5| AN B DA X, 753 T
PTG AT A ARE (EFEBRARTE IR AR E) BAT QA A B iy JE &5k i 5 RN 54
T TR 2 Xl i — 2P TR T, B ARIEE UL AR AL BT - BRAE S
SNFERA, 75 WS FR AT R AEAS 5273 5 56 AT DA S A S BT (R A AT HAth S 7y ZE S E—
JE o
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[0986] 5t

(09871 SHEfAlL: i

[0988]  Zh¥y

[0989]  MZSHEi#hSEG 2= (Jackson Laboratory) K454 ik A SR 1S0D 1% ™ML FL LRI /)N
R, 2229, FHAE G2 A /- KF (Universitede Montréal) ZhW&ifECh7BL/6715 5 P lFc o 1X
T/ INERURRA S R VR i R S M IALS Y,  EE B s M AR AL o 12 R R R Ak
oI B R RAEFIRALSHHFT 1 (5.7.20.31.32) o T UG H S AR IS K Ehi R D
SR R IR K2 e R 2 514> (Comitéde déontologie animale of Universitéde
Montreal.) FUFRFALEI TN

[0990] I PRHT e 5T
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[09911  ARYHALS/MNDH (I PR BT 290t FC R R (33) MEA TR PR BT i3S 5 v o iX Tt 702 VA
WS 7 3 T - B SOD1 ™ S 1915 RHENE NER AL B = 4.«

[0992]  1.ARGX-119(3B2g2ml-hIgG1LALAdelk : FLA AR S M Eh a4 K- EBESEQ 1D
NO: 268 FIHAT AR N M hie M) A K2 4ESEQ 1D:269) « Ak AEASHT

[0993]  2.ARGX-119(3B2g2ml-hIgGlLALAdelk) F&% 7 GAIEDRHT )

[0994] 3. [AIRPALG FmAb+2 55 GAIEBRH )

[0995]  ARGX- 119AbHIE A 2 0if (FHESEAR 2 By sk JCHER) 146 , - Hak AR E AL B &
PEI CHEVEDR) 148, T RraR B4 FE o i FH— 4l st b0 (LS54, i SR D) R A e hE R 1Y
RAEPA S35 1t e I RE AR ot e A S B o ali et DA I SR A 50 1 A « EE R 2 1)
THIE (34) MERE I, A Y TR 80P 43 o 1, A I 2 AE e AT FE AR B, A T
(U SRR

[0996]  #£P400LA20mg/ kgl 4R 7 & JT 4R I PN 73 B ARGX - 119MuSKHi 4 (3B2g2m1 -
h1gG1LALAde1k) Bk 228l 77) GRAERR 3 -h1gG1LALAde 1k ; FLAF PRGN M) ThiE ) 4K
BESEQ ID NO: 2721 HAT BRI N M DI BRIN 2K A2 5ESEQ 1D:273) , Hbif= 45 H A 10mg /
kgl AT IR NG, BL R AL SE o A0 K AEIS (Z9P425) JHIGLE 1145 Tk AR T
(10mg/kg , FEDMSOFRARE , 5K/ FH) o iR ARASHT I LB 72 FR AR IDMS 0 o /INEREE 32X T A AL 3
29410 H, FLEIZ)520 KRS , 28 B A il i R 2™ B 2 I A 4R o

[0997] Bk EAHT-h1gGlLALAdelk:SEQ ID NO:2723%751-SEQ ID NO:2747f HSEQ ID:
2737 T-SEQ 1D: 275,

[0998]  ALHE AT I S AN E SR AT DA iR T o B A TR HEALS AT o i, DA
ANFIWFFE AR o X BRSO A2 I | e e AR i U, DA
Fe Al R [ 5 o LEAL BRI, BE B A )L (Extensor Digitorum Longus,EDL) A1k H Al
(Soleus, SOL) M HAP£R 7 T fitsn) i EAE AR TR 25 b L3R8T A . 1 2, B A
e E LRI DRRR M RN SS) « FR, [EENLN I A E LA BT -

[0999]  FERR(INE T 5

[1000]  {o LA (TSEFEHRY , TSE AR GeGmbh, Germany) WAk 12 B Al o K5-5)
PLAAr pml I 46 3 B IR AR FE e B, AE300FD PN E2 = 2140 pmo £ I T SE3IH], /Nl g4
(block) AP, H HAEF IR (session) AL G2 A UESTR) SKORFREFARL
L IR I R I R TR TR S AN TR 2

[1001] = /7

[1002] 25 7/ NI o g i, ] TR TIaE (BI10) o /N IR A LR R
(34, L 3 2t s 4 2[RI TRIBR Loy B AR B YD) |, O BN A I e i = ME A TP
[1003] <t -HLAbRA (preparation)

[1004]  KAEDLANSOLAL PR S H S A ZR AR AAE QT R I 25 5 Ree ™ sYATR (LAmMEE) HA iR -
110NaC1.5KC1 IMgC1,+25NatC0,+2CaCl, 1 1A A 0. 373 42 . 0 . 473 5 - 5BES (N, N-
2-BHEHD) -2- AL OHEFRENER) 0. 0365 AL IHRFAI4 . 34 X 10 RN . AEfR T 2 i, I
“HRee’ sIAIK (95% 0,,5% COZ) AW TEE R LR RA

[1005]  RhLRL YRR

[1006]  fifi FIJ = R4% & 26K EDLAISOL 22 - JJL Y ASE At T BB 42 21 [ o 1) J 4% Jilks (L5
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402A-500nN, Aurora Scientific Inc.) b o ¥R AENUEKY B8] —uniffildas I,
A Iy — P2 B0 N R (B128) SRR L il S LR 2 8 Ao S LI
LRI A B T o b T RIBUULEN R 28 AN o E AL 53—y T 51 RIS B4R
JILPAWS & AP LTS B, KR ph 4 (SOL) sleEZ4e (EDL) W N 21 FPEAS il i F Al
A7 I 2 AR el o T DL AN/ sl 28 )i — 2 vh 5 | & L AL o
WA B Eh M EREIN500mV. 0. Tms ik BN EE R T I8 5 A A 22 L PATAC 44 BE At
IVASTEeR YRS Elipapli L NGV - AL e B2 AL nI VA Cbuse St TEak i i IAT=E:IEIRE S FoN
W 1 ke e s FEIIL YR B

[1007]  J3- 350 MR 2R - AT 28 VL A RSB A A b e - 0 1 LA 213013 (BHz,
10Hz,20Hz,30Hz,40Hz,50Hz,60Hz, 70Hz ,80Hz ,90Hz,100Hz,120Hz,140Hz,160Hz, 180HzZ,
200Hz , 250Hz , F1300Hz, ) FF1T500ms (R A Fh 2 AL AR, I e 7= A= 10 7 o BRI 2.
[ 243 PRI R BT A RN RS LA 2 Ze il FH LA R b Bl ok e te ikt
TR R T AL

ﬁ?%é e
[1008]  =wwt=mtmeme X HAQ
jjam

[1009] i K ) 7E50HZ FIB0HZ I I R4 HH 22 B R ph 8 AL R RSB A (M e K T
L1 0FD , FFRRIBR2 (SOL) 55 (EDL) 434

(10101 LRy 957 T3 S ANEIAART 7R o 95 57 3 58 IR H N PR S 1 1) 22 S T JH TR AL
R o A TEDL, i FHAE 120H2 0% b 5 & R4 820 [R] S 300ms [ — 1] 180 2K i 42 I R M1t
P57 o BFORIB 2 AR SR 700ms , S5 5 SEHRFENT TR] 28 347 Bl o B 1 0ZCRIBHCR e B 2
IOAEUP A L (L8R AT s - LA R0 , LAPEANT AL P 5 o B 14 SOL IR 575 5 58 FH LA
N A AE50HZ N AT [ 300 48 Il B2 500ms , A P 2RIk 2 TRT AR BT
600ms , S FFEEIN [A] 2455330 o £ L0 RIHCRE AR 22 S IAE WL R (302K (RIS [ 228 -
WLPARIED -

(10111 QLA - AN 55 75 56 2 Je B AT 3093 B i & 39, 70 P P A BRI R, 700 55 7
K7 5510515530545 12040 1. 570 81 203 4. 2. 50 8P 5 . 103 5. 2073 #1130
S e e 2R L e 4s IR 22U+ LU ZE T (B1SFEDL A 120Hz - 300ms I H. A4 SOL
50Hz-500ms) o

[1012]  JJLNH AL

[1013]  FEARRR LS 2 i, KR ILA ] 2 (10438, PFA) ek (3R, Bk 55381, PBS1X) »
SRIE, VIFIPARILEH S LN S TR, R H s A 04 °C T T2 Ak

[1014] 41t

[1015] &R M F-2E = SEM, Hrh shp 3 H e N (EE1EE) JFENLNEE &
RN (WM E) A = Aok U AR AR 2 EUG 00N, 8 I8 &
ANOVAKruskal-WallisHu6FHZ Bt 56 o (i T B K 22 ANOVAFIER 5 Bonferroni £ Hitt
BaREE R Ee et F ASAT 2 FR B AH TR Shn e 2433 sl B TRIAE AU SR AR A o AFF 5T Fh A FH S
EAE/KFN95% (0=0.05) i 0 #3{# HiGraphPad 88K (Prism) £,

[1016]  Sjjtaffl2: 45

[1017]  5iRdEBRH 45 UARGX - 1 L9P A= B DhRE AR /)
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[1018] MBIz sl B EEAE AR T, DUHFFT FTHARGX - L L9P AR AR AR I 41 & 769 T
JETS BESGENL A LhEE .

[10191 B, (R (IR it 7 SE M B ) SR B0  FHTATEb (B 1A) |, C R
BRI, X R RALSIZ ZhE Y (34) o 1B R T AP b (S iy 1 S8 AN [ s i s
[ BMARGX - 119 FRttk B AR ok 2 R AL BR AL )/ NFRAB B AR IR T N, o T ALSIE
SHAT AT . AR, S5ARGX - 119+DMSO (p<0.001) JPBS+ikAEARHET (p<0.001) 25
ACPRIRZINER (p<0.001) AHEL , FHARGX - 11 9B TR AR S HT 41 A AL HE I/ N B Sh AR AN K
I, SB0E 2RI EME (K 1B; ARGX - 119+DMSO N=5, ARGX - 119+353EHRHIN=4, PBS+
BAEASHIN=b; ‘L FIN=5, F. [ ZZANOVA Kruskal -Wallis’ sfO3a A% HtAQEE) o Y4
S B X pJCH I, FoFR S SRR AR , N A S AR /N EE B AEPAT 5 &
PE25IAIN FRAF I A7 1 25 B g o TR 5, X MR IR B, R E Ll NS B R A
FERGRS BRI, TR AR BB AL PR F T — 1R/ NSRS AR BRIB TR A7 @R (1) 52 , PS5 108 2]
P525i% , ARGX - 1 19+DMSOALHR ) /N A F ST G T2 2D T A (43 5 A =0.07p
=0.06HMp=0.053) . iIXELE5 LN, 5 HAth B — AR R A 4 AR , 4 S A0 F A A 4
TR

[1020]  Hk, MIESR T, A S0 E 5 8GE T s Sk 71 & (K10 « AT 41/
FRAERLAATA TR I 26106 SR , R4 A AC BRI/ INFR B T 2RI/ INBR , 4P 460l
FEA B RAR I, B NG PR IR S 45 R (B 1D; ARGX-1194DMSO N=5, ARGX - 119+3&4EHB
BIN=4,PBS+EAFISHIN=5, L fIN=5, FL.[H ZXLANOVA, p<0.05, Tukey’ stQUHIZ 40
55 o A ERIAE , AEPSOTHY , 522 4IAHEL , PBS+IKIEARHAL BRI/ N AR 11 B2 B i

[1021] 28—, MHXARGX - 1 19F TR 5 IR JESHT 41 S AR PR 75 X /N — R L = A= 52 )
I, W T SR E AR, R SR R A EL ARSI TRPR , H A s eIk &
P2 S 20 EE B R EE B R « R 1T, PR P W2 3 25 5% (ARGX - 119+DMSO N=
5,ARGX- 119+ JEHHIN=4, PBS+ikIEHHIN=5, 2t HIN=5,p>0.05, HLK ZANOVA, Tukey’
sI YN Z LR

[1022]  SCjfl2. 1. S A ESGE PN LRUR R L FIN 2800

[1023] e3P 4 UL RLR PR L RTINM S At B i 1o 20 5 A PR 3G (1 AT 148 «
FE 1 PR AN R A BT R I L)  EDLAR TR 520 289 5 Ml 1) DR B s 270 9
73 LA, I H SOL# FHIYEXT S S A Bk (e B8 57 e ILA o AL 4% s -
WLREREE st 2/ s BRI RBEIN =200 7 (S 0L 28) A Z RS, L2
FREOE Sh AP NUT 15| A LA AN I 15 52 #h 228 S FE RONMU A S FROSC 4 2120 1) i
FE ARBC, WL RSB i A UL IR 2144k el At , O SO A LA R e KB 77, S5 48 s e ik
ATCIRE X P TR IC IS T ZEINMI R L PRI A TR (WIALS) 4 T3RA1E (35, 36) -
[1024] PRy - 59 57 EDLILIA

[1025] B, BATARHEIRIEOT 5, LA 1803 28 (BHz % 300Hz) , PAFAEARGX - 119411
BAEISHTB PR AL 2 JE (NI T o A5 77 2 30010], FH 12 2R 22 ) SORINM 330 5 | A2 IS 4 7
AL B s T2 4L (p<0. 001) BRARGX - 119+DMS04H (p<0. 05) [JEDL (2B ; ARGX-119
+DMSO N=5,ARGX- 119153 HIN=4, 22 KIN=5; Fr g B [K ZXANOVA, Bonferroni i[5
) cHES b A AN P AR R 66,315, ToN, 2R 2H 47 . 212 . 4mNF T HLARGX -
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119+DMSOH }y53 . 614 9mN. 522 R FIREFR )/ INSATEL , ARGX - 11 9P TR LR 150 (b & 22
[1026] T B R L AR , A6 B i pOSEs 2 20 40 A AR/ INUR LAt 20 27 [T b 25 22
5 (BE20) - S5ARGX - 119HIDMSOZH (p<0. 05) LA K 2t 14 (p<0.001) AHEL , 4 A AL PR B~
WS ) (N) o X FERHEDLIM PRl i i R MR 1 PR 4F (37, 38) (&]2C, ARGX-119+DMSO N
=5, ARGX- 119+ L AFALAIN=4, 2 FIN=5, Hi g FL[K ZZANOVA, Bonferroni Hf 556 Fl1 %t
tAE) ATERIAE , W 2ERT 7~ , SR ARLL , AE 240 S AR Zh P th 2 2046 7
(e, T HEDLIVLN B O PR FF AT

[1027] 8 MoK, e 1 A rh &R B0N w2 LY A e ALY RE 1 Eu il X s i
UiHE JIEE o« AEWT/INER A, X — L8100 % , FREH LN IR 22 e dil 354 1100 % U4 Te
J1 BRI, R AL PRAGE T NMT AP S BL, 80 AR 04, MO S b AdLL , 245
AR IEDLIL A HR )12 EL AR 12 B )« W 2D R 7, 9 R A S A0/ NBR 1952, 321 .8 %
(p<0.001) FlZ FI2H 1153 .3+ 3.6% (p<0.0001) AHEL , ARGX - 119+DMSO/ N JEDLEL A i %5
B, M61.1+1.0% (ARGX-119+4DMSO N=5, ARGX- 1 19+ A FAREIN=4 , L FFIN=5, FL[X 2
ANOVA,Kruskal-Wallis’ sfOE) .

[1028] Bt SOLILY

[1029]  SRJm, $ATAHIRI O 5 56 AR SOLILIAL (K13) o AERR RO ST, 2241 5 A0
(20 F5H0 HH 55 48 ARGX - 119+DMSOALNFRIZH (p<0.0001) FNZHELFI2H (p<0.0001) ALY i 25 50 1
R /7 (375 ARGX-119+DMSO N=5,ARGX-119+kAEABHIN=4, L FIN="5, Hi &g P [ 2K
ANOVAFNZ Bt 55) o AR, 52 FAHEL , 22 ARGX - 1 19+DMSOAL PRI 2H 77 A T 8/ NI 4 )
(p<0.05) A AL A HE 11 114,53 . 5mN, LRI 2119483 . 144 . 5mNIf HARGX -
119+DMSOZH 1464 .6 =5 ImN . 7 ELEILN RSO0 N, AEeh Efiisos 201, 241540
PRI PR I 55 28 ARGX - 1 19+DMSOAL B4 (98.3 2. 1mN; p<0. 01) FILel 7141 (119.5
+1.6mN;p<0.001) FHEL 5 50 R Ei% /7 (140.6+2. 1mM) (&I3B; ARGX-119+DMSO N=5,
ARGX- 119+ LAEHSHIN=4, 2 FIN=5, i & L[ ZZANOVA) . £°ARGX - 119+DMSOAMFR 1 2H 5 2¢
R 2 TR A 525 22 57 (p<0.05) «

[1030]  55Z8ARGX-1194LFRIGAH MU LRBE T1EE68 . 47 .8% (p<0.0001) A HE /NI 45
AEIEE56. 1 =AML , S S AR/ INR I & B L (B130) B35 5 m, D82.0£2.8% , (p<
0.0001;ARGX-119+DMSO N=5,ARGX- 1 19+kIERHIN=4, 22t FIN=5, Tt B [K ZLANOVA) »
AR E , AR LA PRSI SOLIL A B i RAF R AT WG &0 1, B B4 AR 4 e T1LE
MR B9 b, S FIAAL , ZRARGK - 119-+35FEAS T AR 19 /N FRL B B M (- 45 L
AT (p<0.05;ARGX-119+DMSO N=5,ARGX-119+kIEIBHIN=4, 2B FIN=5, FA[K 2%
ANOVA) A5 BRI¥]E , ARGX - 119+DMSOALFR 4 RN 22 1 4 2 [RIB A7 A B 25 25 57+ (p<<0.001) ,
HRoK [ ARGX - 1191SOL ™A= T b 2B 7 2 P SOLBE 4 1)k 4 e J1tk o

[1031]  ERI 5 , X e a5 SR, 4 54 PRHGE T WTRRUL A I LA R 22 L W 4 73 VA
ML (HAUT-ARGX - 1 19+DMSO4 , EDLFISOLIIUA 4R BE I bbHE 5 o

[1032]  SCJEA2. 2: ARGX- L19B iR S ik AR AT AL & PR FF LRI 5 e

[1033] & 12 2E 10 7380, WL B HRFAE SR £ T 6P 55 e il an , S8 misg LN (an
SOL) AHEL , 32 52 ph Pkt 29575 112 sh FR oo Ae s bRkt E LY (QHEDL) B H B = A9 55
(37) o« AEALSH , AP S it 8 R e M PRR ISt Ji ) AL B R VR I PR A 20 A
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CN 119013308 A ﬁ'ﬁ HH :I:; 101/101 7T

T3 REIE , B LT o TP ARGX - 119+iK AR AR B A0 S AL PR e 25 0 b T T, B2 PRI FE
T EDLANSOLJIL AR 27 il -

[1034] {5 FIRE 5% BT 28, B i A2 3043 B 2001 (3 ILIEI4A) « ok HA e FFIAC PRI 4
[ EDL LA AE P 2 57 T 42 R I H A OB PR R 55 I Pe Ik o AR, QAR R R AT 47
(1, >k HZ2ARGX - 119+ K AEASHT AL A A BRI /NS EDL L A 2 HEORT X R 2 AR g PR B AL
DA B LR PR9R7 25 7K (4B 3 ARGX - 119+ EABHIN=4, ARGX-119+DMSO N=5, 2 #IN=5;p
<0.05, FL[H ZANOVA, ,Kruskal -Wallis’ siU A2 oA SE) AR, IR E L2,
ARGX - 11940 FRAN 2140 2 [FIAFAE i 2% 22 7 (p<0.05) , FHFP£2ARGX - 1 19+DMSOAL P [EI LA
FEIH SR (R 55 o X SR HH , 20 B AR DA M B — A FE (WIARGX - 11950440 [t I 1L
PRI o

[1035]  SR1f, M AT A WLAFZE4 55 eI, VAT A I peh 2+ JUL IR SR 198 275 AN IR B2 38 1) 22 5
(B4C ; ARGX - 119+553EHRHIN=4, ARGX- 119+DMSO N=5, 2 HIN="5;p>0.05; LK ZANOVA,
Kruskal-Wallis  sf&H5) o

[1036]  SOLZEMEEHEMBTIEALA, STk mifE L EDLAHLL , Bt HOGR AT v
SR B FLpeE  9F LA B PR ORT-SOLILIN AR 22155, S5 ARGX - 119+ A E ST
ACPRAAREL , A AR 98 5 T R AT s ), 2B 77 2 2 HH B AR (A9 575, it Tax i
PO LA K 2 AE L PR L, 4 S A0 FR IR S T SOLILIY 1Bt 55 s 1 o (14D EE
ARGX-119+35JEHBHIN=4,ARGX-119+DMSO N=5, 28 FIN="5;p<0.01; K ZANOVA,
Kruskal-Wallis’ st&3a N2 A SE) b TP+ LA HIHCR 1, ARGX - 119+K AT A1
ARGX-119+DMSO4 2 [F 4715 i 2 25 5% (p<0.001) , 3 HARGX - 119+DMSOFIZE I 7 41 2 M AFAE
225 (p<0.0001) .
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