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METHODS OF IMPROVING THE PHARMACOKINETICS OF MIGALASTAT

TECHNICAL FIELD
[0001] Principles and embodiments of the present invention relate generally to methods

of improving the pharmacokinetics of migalastat.

BACKGROUND

[0002] Many human diseases result from mutations that cause changes in the amino
acid sequence of a protein which reduce its stability and may prevent it from folding properly.
Proteins generally fold in a specific region of the cell known as the endoplasmic reticulum, or
ER. The cell has quality control mechanisms that ensure that proteins are folded into their
correct three-dimensional shape before they can move from the ER to the appropriate
destination in the cell, a process generally referred to as protein trafficking. Misfolded proteins
are often eliminated by the quality control mechanisms after initially being retained in the ER.
In certain instances, misfolded proteins can accumulate in the ER before being eliminated. The
retention of misfolded proteins in the ER interrupts their proper trafficking, and the resulting
reduced biological activity can lead to impaired cellular function and ultimately to disease. In
addition, the accumulation of misfolded proteins in the ER may lead to various types of stress
on cells, which may also contribute to cellular dysfunction and disease.

[0003] Such mutations can lead to lysosomal storage disorders (LSDs), which are
characterized by deficiencies of lysosomal enzymes due to mutations in the genes encoding the
lysosomal enzymes. The resultant disease causes the pathologic accumulation of substrates of
those enzymes, which include lipids, carbohydrates, and polysaccharides. Although there are
many different mutant genotypes associated with each LSD, many of the mutations are
missense mutations which can lead to the production of a less stable enzyme. These less stable
enzymes are sometimes prematurely degraded by the ER-associated degradation pathway. This
results in the enzyme deficiency in the lysosome, and the pathologic accumulation of substrate.
Such mutant enzymes are sometimes referred to in the pertinent art as "folding mutants" or
"conformational mutants."

[0004] Fabry disease, an LSD, is a progressive, X-linked inborn error of

glycosphingolipid metabolism caused by a deficiency in the lysosomal enzyme o-galactosidase
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A (0-Gal A) as a result of mutations in the a-Gal A gene (GLA). Despite being an X-linked
disorder, females can express varying degrees of clinical manifestations.

[0005] Fabry disease is classified by clinical manifestations into three groups: a classic
form with generalized vasculopathy, an atypical variant form with clinical manifestations
limited to cardiac tissue, and later-onset disease, which includes female carriers with mild to
severe forms of the disease. The clinical manifestations include angiokeratoma (small, raised
reddish-purple blemishes on the skin), acroparesthesias (burning in hands and feet),
hypohidrosis (decreased ability to sweat), and characteristic corneal and lenticular opacities
(The Metabolic and Molecular Bases of Inherited Disease, 8th Edition 2001, Scriver et al., ed.,
pp- 3733-3774, McGraw-Hill, New York).

[0006] Fabry is a rare disease with incidence estimated between 1 in 40,000 males to 1
in 117,000 in the general population. Moreover, there are variants of later onset phenotype of
Fabry disease that can be under-diagnosed, as they do not present with classical signs and
symptoms. This, and newborn screening for Fabry disease, suggests that the actual incidence of
Fabry disease can be higher than currently estimated.

[0007] Untreated, life expectancy in Fabry patients is reduced and death usually occurs
in the fourth or fifth decade because of vascular disease affecting the kidneys, heart and/or
central nervous system. The enzyme deficiency leads to intracellular accumulation of the
substrate, globotriaosylceramide (GL-3) in the vascular endothelium and visceral tissues
throughout the body. The heart may also become enlarged and the kidneys may become
progressively involved. Gradual deterioration of renal function and the development of
azotemia, due to glycosphingolipid deposition, usually occur in the third to fifth decades of
life, but can occur as early as in the second decade. Renal lesions are found in both
hemizygous (male) and heterozygous (female) patients. The affected male's life expectancy is
reduced, and death usually occurs in the fourth or fifth decade as a result of vascular disease of
the heart, brain, and/or kidneys. Other symptoms include fever and gastrointestinal difficulties,
particularly after eating.

[0008] Cardiac disease as a result of Fabry disease occurs in most males and many
females. Early cardiac findings include left ventricular enlargement, valvular involvement and
conduction abnormalities. Mitral insufficiency is the most frequent valvular lesion typically
present in childhood or adolescence. Cerebrovascular manifestations result primarily from

multifocal small-vessel involvement and can include thromboses, transient ischemic attacks,
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basilar artery ischemia and aneurysm, seizures, hemiplegia, hemianesthesia, aphasia,
labyrinthine disorders, or cerebral hemorrhages. Average age of onset of cerebrovascular
manifestations is 33.8 years. Personality change and psychotic behavior can manifest with
increasing age.

[0009] Individuals with later-onset Fabry disease can be male or female. Late-onset
Fabry disease presents as the atypical variant form, and growing evidence indicates there may
be a significant number of "atypical variants" which are unaccounted for in the world. Females,
who inherit an X chromosome containing an a-GAL mutation, may exhibit symptoms later in
life, significantly increasing the prevalence of this disease. These patients typically first
experience disease symptoms in adulthood, and often have disease symptoms focused on a
single organ. For example, many males and females with later-onset Fabry disease have
enlargement of the left ventricle of the heart. Later-onset Fabry disease may also present in the
form of strokes of unknown cause. As the patients advance in age, the cardiac complications of
the disease progress, and can lead to death.

[0010] Patients with the milder "cardiac variant" of Fabry disease normally have 5-
15% of normal a-GAL activity, and present with left ventricular hypertrophy or a
cardiomyopathy. These cardiac variant patients remain essentially asymptomatic when their
classically affected counterparts are severely compromised. Cardiac variants were found in 1
1% of adult male patients with unexplained left ventricular hypertrophic cardiomyopathy,
suggesting that Fabry disease may be more frequent than previously estimated (Nakao et al.,
N. Engl. J. Med. 1995; 333: 288-293).

[0011] There have been several approaches to treatment of Fabry disease. One
approved therapy for treating Fabry disease is enzyme replacement therapy (ERT), which
typically involves intravenous, infusion of a purified form of the corresponding wild-type
protein (Fabrazyme®, Genzyme Corp.). ERT has several drawbacks, however. One of the
main complications with enzyme replacement therapy is rapid degradation of the infused
protein, which leads to the need for numerous, costly high dose infusions. ERT has several
additional caveats, such as difficulties with large-scale generation, purification, and storage of
properly folded protein; obtaining glycosylated native protein; generation of an anti-protein
immune response; and inability of protein to cross the blood-brain barrier to mitigate central

nervous system pathologies (i.e., low bioavailability). In addition, replacement enzyme cannot
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penetrate the heart or kidney in sufficient amounts to reduce substrate accumulation in the
renal podocytes or cardiac myocytes, which figure prominently in Fabry pathology.

[0012] Additionally, ERT typically involves intravenous, infusion of a purified form of
the corresponding wild-type protein. Two a-Gal A products are currently available for the
treatment of Fabry disease: agalsidase alfa (Replagal®, Shire Human Genetic Therapies) and
agalsidase beta (Fabrazyme®; Sanofi Genzyme Corporation). While ERT is effective in many
settings, the treatment also has limitations. ERT has not been demonstrated to decrease the risk
of stroke, cardiac muscle responds slowly, and GL-3 elimination from some of the cell types of
the kidneys is limited. Some patients also develop immune reactions to ERT.

[0013] Another approach to treating some enzyme deficiencies involves the use of
small molecule inhibitors to reduce production of the natural substrate of deficient enzyme
proteins, thereby ameliorating the pathology. This "substrate reduction” approach has been
specifically described for a class of about 40 related enzyme disorders called lysosomal storage
disorders that include glycosphingolipid storage disorders. The small molecule inhibitors
proposed for use as therapy are specific for inhibiting the enzymes involved in synthesis of
glycolipids, reducing the amount of cellular glycolipid that needs to be broken down by the
deficient enzyme.

[0014] A third approach to treating Fabry disease has been treatment with what are
called pharmacological chaperones (PCs). Such PCs include small molecule inhibitors of a-Gal
A, which can bind to the a-Gal A to increase the stability of both mutant enzyme and the

corresponding wild type. One such PC for a-Gal A is migalastat.

[0015] Accordingly, there remains a need for therapies for the treatment of Fabry
disease.

SUMMARY

[0016] Various aspects of the present invention relate to methods for improving the

pharmacokinetics of migalastat.

[0017] One aspect of the present invention pertains to a method of administering
migalastat to a patient, the method comprising orally administering to the patient a formulation
comprising a therapeutically effective dose of migalastat or a salt therecof, wherein the patient

does not consume caffeine within a certain time interval of administering the formulation
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comprising migalastat or a salt thereof. In various embodiments, this time interval includes
abstaining from caffeine for at least 30 minutes, at least 60 minutes (1 hour), at least 90
minutes (1.5 hours), at least 2 hours, at least 2.5 hours, at least 3 hours or at least 4 hours prior
to administering the migalastat or salt thereof and at least 30 minutes, at least 60 minutes (1
hour), at least 90 minutes (1.5 hours), at least 2 hours, at least 2.5 hours, at least 3 hours or at
least 4 hours after administering the migalastat or salt thereof.

[0018] In some embodiments, the patient does not consume caffeine within a time
interval from at least 1 hour prior to and at least 1 hour after administering the migalastat or
salt thereof, i.e. the patient does not consume caffeine within about 1 hour of administering the
formulation comprising migalastat or a salt thereof.

[0019] In some embodiments, the patient does not consume caffeine within a time
interval from at least 2 hours prior to and at least 1 hour after administering the migalastat or
salt thereof.

[0020] In some embodiments, the patient does not consume caffeine within a time
interval from at least 2 hours prior to and at least 2 hours after administering the migalastat or
salt thereof, i.e. the patient does not consume caffeine within about 2 hours of administering
the formulation comprising migalastat or a salt thereof.

[0021] In some embodiments, the patient does not consume caffeine within a time
interval from at least 3 hours prior to and at least 2 hours after administering the migalastat or
salt thereof.

[0022] In some embodiments, the patient does not consume caffeine within a time
interval from at least 3 hours prior to and at least 3 hours after administering the migalastat or
salt thereof, i.e. the patient does not consume caffeine within about 3 hours of administering
the formulation comprising migalastat or a salt thereof.

[0023] In some embodiments, the patient consumes caffeine outside of the time interval
for abstaining from caffeine. For example, if the time interval for abstaining from caffeine is at
least 2 hours prior to and at least 2 hours after administering the migalastat or salt thereof, then
in some embodiments the patient consumes caffeine at least 2 hours prior to and/or at least 2
hours after administering the migalastat or salt thereof. In various embodiments, the patient
consumes caffeine at least 30 minutes, at least 60 minutes (1 hour), at least 90 minutes (1.5
hours), at least 2 hours, at least 2.5 hours, at least 3 hours or at least 4 hours prior to

administering the migalastat or salt thereof. In various embodiments, the patient consumes
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caffeine at least 30 minutes, at least 60 minutes (1 hour), at least 90 minutes (1.5 hours), at
least 2 hours, at least 2.5 hours, at least 3 hours or at least 4 hours after administering the
migalastat or salt thereof.

[0024] In some embodiments, not consuming caffeine within a certain time interval of
administering the formulation comprising migalastat or a salt thereof provides improvements
in the pharmacokinetics of migalastat, such as avoiding a decrease in migalastat arca under the
curve (AUC) and/or maximum plasma concentration (Cmax). In some embodiments, the patient
does not consume caffeine within 2 hours of administering the formulation comprising
migalastat or a salt thereof to avoid a decrease in AUC and Cmax for migalastat of about 57%
and about 60%, respectively.

[0025] In some embodiments, the patient fasts during the time interval for abstaining
from caffeine. In some embodiments, the patient does not consume food for at least 2 hours
before and at least 2 hours after administering the migalastat or salt thereof and the patient does
not consume caffeine for at least 2 hours before and at least 2 hours after administering the
migalastat or salt thereof.

[0026] In some embodiments, the patient fasts for a different time interval than the time
interval for abstaining from caffeine.

[0027] In some embodiments, the therapeutically effective dose of migalastat or a salt
thereof is in a range of from about 100 mg to about 150 mg every other day.

[0028] In some embodiments, the therapeutically effective dose of migalastat or a salt
thereof is about 123 mg free base equivalent (FBE) every other day.

[0029] In some embodiments, the therapeutically effective dose of migalastat or a salt
thereof is about 150 mg of migalastat hydrochloride every other day.

[0030] In one or more embodiments, the formulation comprises an oral dosage form. In
some embodiments, the oral dosage form comprises a tablet, a capsule or a solution.

[0031] Another aspect of the present invention pertains to a method of treatment of
Fabry disease in a human patient in need thereof, the method comprising orally administering
to the patient a formulation comprising a therapeutically effective dose of migalastat or a salt
thereof, wherein the patient does not consume caffeine within a certain time interval of
administering the formulation comprising migalastat or a salt thereof. This method of treatment
can have any of the features described herein related to the methods of administering

migalastat.
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[0032] In one or more embodiments, the patient has a HEK assay amenable mutation in
o-galactosidase A. In one or more embodiments, the mutation is disclosed in a
pharmacological reference table. In one or more embodiments, the pharmacological reference
table is provided in a product label for a migalastat product approved for the treatment of Fabry
disease. In one or more embodiments, the pharmacological reference table is provided in a
product label for GALAFOLD®. In one or more embodiments, the pharmacological reference
table is provided at a website. In one or more embodiments, the website is one or more of

www.galafoldamenabilitytable.com or www.fabrygenevariantsearch.com.

BRIEF DESCRIPTION OF THE DRAWINGS
[0033] Further features of the present invention will become apparent from the

following written description and the accompanying figures, in which:

[0034] FIGS. 1A-E show the full DNA sequence of the human wild-type GLA gene
(SEQ ID NO: 1);

[0035] FIG. 2 shows the wild-type a-Gal A protein (SEQ ID NO: 2);

[0036] FIG. 3 shows the nucleic acid sequence encoding the wild-type a-Gal A protein
(SEQ ID NO: 3);

[0037] FIG. 4 shows the study schematic for a study investigating the effect of caffeine

and sweeteners on migalastat pharmacokinetics; and
[0038] FIG. 5 shows the migalastat concentration-time profiles when administered with

caffeine and various sweeteners.

DETAILED DESCRIPTION

[0039] Before describing several exemplary embodiments of the invention, it is to be
understood that the invention is not limited to the details of construction or process steps set
forth in the following description. The invention is capable of other embodiments and of being
practiced or being carried out in various ways.

[0040] Various aspects of the present invention pertain to the administration of
migalastat such as for the treatment of Fabry disease. It has surprisingly been discovered that
the co-administration of caffeine with migalastat has a negative effect on the pharmacokinetics
of migalastat, independent of the food effect on migalastat pharmacokinetics. Accordingly,

various embodiments of the present invention relate to the administration of migalastat or salt
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thereof without the concurrent administration of caffeine, i.e. the patient does not consume

caffeine within a certain time interval of administering the migalastat or salt thereof.

Definitions

[0041] The terms used in this specification generally have their ordinary meanings in
the art, within the context of this invention and in the specific context where each term is used.
Certain terms are discussed below, or elsewhere in the specification, to provide additional
guidance to the practitioner in describing the compositions and methods of the invention and
how to make and use them.

[0042] As used herein, the phrase "the patient does not consume caffeine” and similar
language refers to the patient not consuming (e.g. eating or drinking) food, beverages or other
products that contain caffeine. In some embodiments, a food, beverage or product is considered
to be caffeine-containing if it includes a certain amount of caffeine, such as more than 1 mg, 2
mg, 5 mg or 10 mg of caffeine. In some embodiments, examples of caffeine-containing
beverages include coffee, espresso, tea, caffeinated energy drinks and caffeinated sodas.

[0043] The term "Fabry disecase" refers to an X-linked inborn error of
glycosphingolipid catabolism due to deficient lysosomal o-Gal A activity. This defect causes
accumulation of the substrate globotriaosylceramide ("GL-3", also known as Gb3 or ceramide
trihexoside) and related glycosphingolipids in vascular endothelial lysosomes of the heart,
kidneys, skin, and other tissues. Another substrate of the enzyme is plasma
globotriaosylsphingosine ("plasma lyso-Gbs").

[0044] The term "atypical Fabry disease" refers to patients with primarily cardiac
manifestations of the a-Gal A deficiency, namely progressive GL-3 accumulation in
myocardial cells that leads to significant enlargement of the heart, particularly the left
ventricle.

[0045] A "carrier”" is a female who has one X chromosome with a defective a-Gal A
gene and one X chromosome with the normal gene and in whom X chromosome inactivation
of the normal allele is present in one or more cell types. A carrier is often diagnosed with
Fabry disease.

[0046] A "patient” refers to a subject who has been diagnosed with or is suspected of

having a particular disease. The patient may be human or animal.
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[0047] A "Fabry patient” refers to an individual who has been diagnosed with or
suspected of having Fabry disease and has a mutated o-Gal A as defined further below.
Characteristic markers of Fabry disease can occur in male hemizygotes and female carriers
with the same prevalence, although females typically are less severely affected.

[0048] Human a-galactosidase A (0-Gal A) refers to an enzyme encoded by the human
GLA gene. The full DNA sequence of a-Gal A, including introns and exons, is available in
GenBank Accession No. X14448.1 and shown in FIG. 1A-E (SEQ ID NO: 1). The human a-
Gal A enzyme consists of 429 amino acids and is available in GenBank Accession Nos.
X14448.1 and U78027.1 and shown in FIG. 2 (SEQ ID NO: 2). The nucleic acid sequence that
only includes the coding regions (i.e. exons) of SEQ ID NO: 1 is shown in FIG. 3 (SEQ ID
NO: 3).

[0049] The term "mutant protein” includes a protein which has a mutation in the gene
encoding the protein which results in the inability of the protein to achieve a stable
conformation under the conditions normally present in the endoplasmic reticulum (ER). The
failure to achieve a stable conformation results in a substantial amount of the enzyme being
degraded, rather than being transported to the lysosome. Such a mutation is sometimes called a
"conformational mutant." Such mutations include, but are not limited to, missense mutations,
and in-frame small deletions and insertions.

[0050] As used herein in one embodiment, the term "mutant a-Gal A" includes an o-
Gal A which has a mutation in the gene encoding a-Gal A which results in the inability of the
enzyme to achieve a stable conformation under the conditions normally present in the ER. The
failure to achieve a stable conformation results in a substantial amount of the enzyme being
degraded, rather than being transported to the lysosome.

[0051] As used herein, the term "pharmacological chaperone” ("PC") or "specific
pharmacological chaperone" ("SPC") refers to any molecule including a small molecule,
protein, peptide, nucleic acid, carbohydrate, etc. that specifically binds to a protein and has one
or more of the following effects: (i) enhances the formation of a stable molecular conformation
of the protein; (ii) induces trafficking of the protein from the ER to another cellular location,
preferably a native cellular location, i.e., prevents ER-associated degradation of the protein;
(iii) prevents aggregation of misfolded proteins; and/or (iv) restores or enhances at least partial
wild-type function and/or activity to the protein. A compound that specifically binds to e.g., a-

Gal A, means that it binds to and exerts a chaperone effect on the enzyme and not a generic
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group of related or unrelated enzymes. More specifically, this term does not refer to
endogenous chaperones, such as BiP, or to non-specific agents which have demonstrated non-
specific chaperone activity against various proteins, such as glycerol, DMSO or deuterated
water, i.e., chemical chaperones. In one or more embodiments of the present invention, the PC
may be a reversible competitive inhibitor. In one embodiment, the PC is migalastat or a salt
thereof. In another embodiment, the PC is migalastat free base (e.g., 123 mg of migalastat free
base). In yet another embodiment, the PC is a salt of migalastat (e.g., 150 mg of migalastat
HCD).

[0052] A "competitive inhibitor" of an enzyme can refer to a compound which
structurally resembles the chemical structure and molecular geometry of the enzyme substrate
to bind the enzyme in approximately the same location as the substrate. Thus, the inhibitor
competes for the same active site as the substrate molecule, thus increasing the Km.
Competitive inhibition is usually reversible if sufficient substrate molecules are available to
displace the inhibitor, i.e., competitive inhibitors can bind reversibly. Therefore, the amount of
enzyme inhibition depends upon the inhibitor concentration, substrate concentration, and the
relative affinities of the inhibitor and substrate for the active site.

[0053] As used herein, the term "specifically binds" refers to the interaction of a
pharmacological chaperone with a protein such as a-Gal A, specifically, an interaction with
amino acid residues of the protein that directly participate in contacting the pharmacological
chaperone. A pharmacological chaperone specifically binds a target protein, e.g., a-Gal A, to
exert a chaperone effect on the protein and not a generic group of related or unrelated proteins.
The amino acid residues of a protein that interact with any given pharmacological chaperone
may or may not be within the protein's "active site." Specific binding can be evaluated through
routine binding assays or through structural studies, e.g., co-crystallization, NMR, and the like.
The active site for a-Gal A is the substrate binding site.

[0054] "Deficient a-Gal A activity" refers to a-Gal A activity in cells from a patient
which is below the normal range as compared (using the same methods) to the activity in
normal individuals not having or suspected of having Fabry or any other disease (especially a
blood disease).

[0055] As used herein, the terms "enhance a-Gal A activity" or "increase a-Gal A
activity" refer to increasing the amount of o-Gal A that adopts a stable conformation in a cell

contacted with a pharmacological chaperone specific for the a-Gal A, relative to the amount in
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a cell (preferably of the same cell-type or the same cell, e.g., at an earlier time) not contacted
with the pharmacological chaperone specific for the a-Gal A. This term also refers to
increasing the trafficking of a-Gal A to the lysosome in a cell contacted with a
pharmacological chaperone specific for the a-Gal A, relative to the trafficking of a-Gal A not
contacted with the pharmacological chaperone specific for the protein. These terms refer to
both wild-type and mutant a-Gal A. In one embodiment, the increase in the amount of o-Gal A
in the cell is measured by measuring the hydrolysis of an artificial substrate in lysates from
cells that have been treated with the PC. An increase in hydrolysis is indicative of increased a-
Gal A activity.

[0056] The term "a-Gal A activity" refers to the normal physiological function of a
wild-type o-Gal A in a cell. For example, a-Gal A activity includes hydrolysis of GL-3.

[0057] A "responder" is an individual diagnosed with or suspected of having a
lysosomal storage disorder (LSD), such, for example Fabry disease, whose cells exhibit
sufficiently increased a-Gal A activity, respectively, and/or amelioration of symptoms or
enhancement in surrogate markers, in response to contact with a PC. Non-limiting examples of
enhancements in surrogate markers for Fabry are lyso-GB3 and those disclosed in US Patent
Application Publication No. U.S. 2010/0113517, which is hereby incorporated by reference in
its entirety.

[0058] Non-limiting examples of improvements in surrogate markers for Fabry disease
disclosed in U.S. 2010/0113517 include increases in a-Gal A levels or activity in cells (e.g.,
fibroblasts) and tissue; reductions in of GL-3 accumulation; decreased plasma concentrations
of homocysteine and vascular cell adhesion molecule-1 (VCAM-1); decreased GL-3
accumulation within myocardial cells and valvular fibrocytes; reduction in plasma lyso-Gbs;
reduction in cardiac hypertrophy (especially of the left ventricle), amelioration of valvular
insufficiency, and arrhythmias; amelioration of proteinuria; decreased urinary concentrations
of lipids such as CTH, lactosylceramide, ceramide, and increased urinary concentrations of
glucosylceramide and sphingomyelin; the absence of laminated inclusion bodies (Zebra
bodies) in glomerular epithelial cells; improvements in renal function; mitigation of
hypohidrosis; the absence of angiokeratomas; and improvements in hearing abnormalities such
as high frequency sensorineural hearing loss progressive hearing loss, sudden deafness, or
tinnitus. Improvements in neurological symptoms include prevention of transient ischemic

attack (TIA) or stroke; and amelioration of neuropathic pain manifesting itself as
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acroparaesthesia (burning or tingling in extremities). Another type of clinical marker that can
be assessed for Fabry disease is the prevalence of deleterious cardiovascular manifestations.
Common cardiac-related signs and symptoms of Fabry disease include left ventricular
hypertrophy, valvular disease (especially mitral valve prolapse and/or regurgitation), premature
coronary artery disease, angina, myocardial infarction, conduction abnormalities, arrhythmias,
congestive heart failure.

[0059] The dose that achieves one or more of the aforementioned responses is a
"therapeutically effective dose."

[0060] The phrase "pharmaceutically acceptable” refers to molecular entities and
compositions that are physiologically tolerable and do not typically produce untoward
reactions when administered to a human. In some embodiments, as used herein, the term
"pharmaceutically acceptable" means approved by a regulatory agency of the Federal or a state
government or listed in the U.S. Pharmacopoeia or other generally recognized pharmacopoeia
for use in animals, and more particularly in humans. The term "carrier" in reference to a
pharmaceutical carrier refers to a diluent, adjuvant, excipient, or vehicle with which the
compound is administered. Such pharmaceutical carriers can be sterile liquids, such as water
and oils. Water or aqueous solution saline solutions and aqueous dextrose and glycerol
solutions are preferably employed as carriers, particularly for injectable solutions. Suitable
pharmaceutical carriers are described in "Remington's Pharmaceutical Sciences" by E. W.
Martin, 18th Edition, or other editions.

[0061] As used herein, the term "isolated" means that the referenced material is
removed from the environment in which it is normally found. Thus, an isolated biological
material can be free of cellular components, i.e., components of the cells in which the material
is found or produced. In the case of nucleic acid molecules, an isolated nucleic acid includes a
PCR product, an mRNA band on a gel, a cDNA, or a restriction fragment. In another
embodiment, an isolated nucleic acid is preferably excised from the chromosome in which it
may be found, and more preferably is no longer joined to non-regulatory, non-coding regions,
or to other genes, located upstream or downstream of the gene contained by the isolated
nucleic acid molecule when found in the chromosome. In yet another embodiment, the isolated
nucleic acid lacks one or more introns. Isolated nucleic acids include sequences inserted into
plasmids, cosmids, artificial chromosomes, and the like. Thus, in a specific embodiment, a

recombinant nucleic acid is an isolated nucleic acid. An isolated protein may be associated
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with other proteins or nucleic acids, or both, with which it associates in the cell, or with
cellular membranes if it is a membrane-associated protein. An isolated organelle, cell, or tissue
is removed from the anatomical site in which it is found in an organism. An isolated material
may be, but need not be, purified.

[0062] The term "enzyme replacement therapy" or "ERT" refers to the introduction of a
non-native, purified enzyme into an individual having a deficiency in such enzyme. The
administered protein can be obtained from natural sources or by recombinant expression (as
described in greater detail below). The term also refers to the introduction of a purified enzyme
in an individual otherwise requiring or benefiting from administration of a purified enzyme,
e.g., suffering from enzyme insufficiency. The introduced enzyme may be a purified,
recombinant enzyme produced in vitro, or protein purified from isolated tissue or fluid, such
as, e.g., placenta or animal milk, or from plants.

[0063] The term "ERT-naive patient” refers to a Fabry patient that has never received
ERT or has not received ERT for at least 6 months prior to initiating migalastat therapy.

[0064] The term "ERT-experienced patient" refers to a Fabry patient that was receiving
ERT immediately prior to initiating migalastat therapy. In some embodiments, the ERT-
experienced patient has received at least 12 months of ERT immediately prior to initiating
migalastat therapy.

[0065] As used herein, the term "free base equivalent” or "FBE" refers to the amount of
migalastat present in the migalastat or salt thereof. In other words, the term "FBE" means
ecither an amount of migalastat free base, or the equivalent amount of migalastat free base that
is provided by a salt of migalastat. For example, due to the weight of the hydrochloride salt,
150 mg of migalastat hydrochloride only provides as much migalastat as 123 mg of the free
base form of migalastat. Other salts are expected to have different conversion factors,
depending on the molecular weight of the salt.

[0066] The term "migalastat" encompasses migalastat free base or a pharmaceutically
acceptable salt thereof (e.g., migalastat HCI), unless specifically indicated to the contrary.
[0067] The terms "mutation” and "variant” (e.g., as in "amenable mutation or variant")
refer to a change in the nucleotide sequence of a gene or a chromosome. The two terms
referred herein are typically used together — e.g., as in "mutation or variant”— referring to the
change in nucleotide sequence stated in the previous sentence. If only one of the two terms is

recited for some reason, the missing term was intended to be included and one should
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understand as such. Furthermore, the terms "amenable mutation" and "amenable variant" refer
to a mutation or variant that is amenable to PC therapy, e.g., a mutation that is amenable to
migalastat therapy. A particular type of amenable mutation or variant is a "HEK assay
amenable mutation or variant", which is a mutation or variant that is determined to be
amenable to migalastat therapy according to the criteria in the in vitro HEK assay described
herein and in U.S. Patent No. 8,592,362, which is hereby incorporated by reference in its
entirety.

[0068] The terms "about" and "approximately” shall generally mean an acceptable
degree of error for the quantity measured given the nature or precision of the measurements.
Typical, exemplary degrees of error are within 20 percent (%), preferably within 10%, and
more preferably within 5% of a given value or range of values. Alternatively, and particularly
in biological systems, the terms "about" and "approximately" may mean values that are within
an order of magnitude, preferably within 10- or 5-fold, and more preferably within 2-fold of a
given value. Numerical quantities given herein are approximate unless stated otherwise,

meaning that the term "about" or "approximately" can be inferred when not expressly stated.

Fabry Disease

[0069] Fabry disease is a rare, progressive and devastating X-linked lysosomal storage
disorder (LSD). Mutations in the GLA gene result in a deficiency of the lysosomal enzyme, a-
Gal A, which is required for glycosphingolipid metabolism. Beginning early in life, the
reduction in a-Gal A activity results in an accumulation of glycosphingolipids, including GL-3
and plasma lyso-Gb3, and leads to the symptoms and life-limiting sequelae of Fabry disease,
including pain, gastrointestinal symptoms, renal failure, cardiomyopathy, cerebrovascular
events, and early mortality. Early initiation of therapy and lifelong treatment provide an
opportunity to slow disease progression and prolong life expectancy.

[0070] Fabry disease encompasses a spectrum of disease severity and age of onset,
although it has traditionally been divided into 2 main phenotypes, "classic" and "late-onset".
The classic phenotype has been ascribed primarily to males with undetectable to low a-Gal A
activity and earlier onset of renal, cardiac and/or cerebrovascular manifestations. The late-
onset phenotype has been ascribed primarily to males with higher residual a-Gal A activity and

later onset of these discase manifestations. Heterozygous female carriers typically express the
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late-onset phenotype but depending on the pattern of X-chromosome inactivation may also
display the classic phenotype.

[0071] More than 1,000 Fabry disease-causing GLA mutations have been identified.
The GLA mutation includes but not limited to missense, nonsense, and splicing mutations, in
addition to small deletions and insertions, and larger gene rearrangements. Approximately 60%
are missense mutations, resulting in single amino acid substitutions in the o-Gal A enzyme.
Missense GLA mutations often result in the production of abnormally folded and unstable
forms of a-Gal A and the majority are associated with the classic phenotype. Normal cellular
quality control mechanisms in the ER block the transit of these abnormal proteins to lysosomes
and target them for premature degradation and elimination. Many missense mutant forms are
targets for migalastat, an a-Gal A-specific pharmacological chaperone.

[0072] The clinical manifestations of Fabry disease span a broad spectrum of severity
and roughly correlate with a patient's residual a-Gal A levels. The majority of currently treated
patients are referred to as classic Fabry patients, most of whom are males. These patients
experience disease of various organs, including the kidneys, heart and brain, with disease
symptoms first appearing in adolescence and typically progressing in severity until death in the
fourth or fifth decade of life. A number of recent studies suggest that there are a large number
of undiagnosed males and females that have a range of Fabry disecase symptoms, such as
impaired cardiac or renal function and strokes, that usually first appear in adulthood.
Individuals with this type of Fabry disease, referred to as later-onset Fabry disease, tend to
have higher residual a-Gal A levels than classic Fabry patients. Individuals with later-onset
Fabry disease typically first experience disease symptoms in adulthood, and often have disease
symptoms focused on a single organ, such as enlargement of the left ventricle or progressive
kidney failure. In addition, later-onset Fabry disease may also present in the form of strokes of
unknown cause.

[0073] Because Fabry disease is rare, involves multiple organs, has a wide age range of
onset, and is heterogeneous, proper diagnosis is a challenge. For example, Fabry patients have
progressive kidney impairment, and untreated patients exhibit end-stage renal impairment by
the fifth decade of life. Deficiency in o-Gal A activity leads to accumulation of
globotriaosylceramide (Gb3) and related glycosphingolipids in many cell types including cells

in the kidney. Gb3 accumulates in podocytes, epithelial cells and the tubular cells of the distal
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tubule and loop of Henle. Impairment in kidney function can manifest as proteinuria and
reduced glomerular filtration rate.

[0074] Furthermore, awareness is low among health care professionals and
misdiagnoses are frequent. Diagnosis of Fabry disease is most often confirmed on the basis of
decreased a-Gal A activity in plasma or peripheral leukocytes (WBCs) once a patient is
symptomatic, coupled with mutational analysis. In females, diagnosis is even more challenging
since the enzymatic identification of carrier females is less reliable due to random X-
chromosomal inactivation in some cells of carriers. For example, some obligate carriers
(daughters of classically affected males) have a-Gal A enzyme activities ranging from normal
to very low activities. Since carriers can have normal a-Gal A enzyme activity in leukocytes,
only the identification of an a-Gal A mutation by genetic testing provides precise carrier
identification and/or diagnosis.

[0075] In one or more embodiments, mutant forms of a-Gal A are considered to be
amenable to migalastat are defined as showing a relative increase (+10 pM migalastat) of
>1.20-fold and an absolute increase (+ 10 pM migalastat) of > 3.0% wild-type (WT) when the
mutant form of a-Gal A is expressed in HEK-293 cells (referred to as the "HEK assay")
according to Good Laboratory Practice (GLP)-validated in vitro assay (GLP HEK or
Migalastat Amenability Assay). Such mutations are also referred to herein as "HEK assay
amenable" mutations.

[0076] Previous screening methods have been provided that assess enzyme
enhancement prior to the initiation of treatment. For example, an assay using HEK-293 cells
has been utilized in clinical trials to predict whether a given mutation will be responsive to
pharmacological chaperone (e.g., migalastat) treatment. In this assay, cDNA constructs are
created. The corresponding o-Gal A mutant forms are transiently expressed in HEK-293 cells.
Cells are then incubated + migalastat (17 nM to 1 mM) for 4 to 5 days. After, a-Gal A levels
are measured in cell lysates using a synthetic fluorogenic substrate (4-MU-a-Gal) or by
western blot. This has been done for known disease-causing missense or small in-frame
insertion/deletion mutations. Mutations that have previously been identified as responsive to a
PC (e.g., migalastat) using these methods are listed in U.S. Patent No. 8,592,362, which is

hereby incorporated by reference in its entirety.
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Pharmacological Chaperones

[0077] The binding of small molecule inhibitors of enzymes associated with LSDs can
increase the stability of both mutant enzyme and the corresponding wild-type enzyme (see U.S.
Pat. Nos. 6,274,597; 6,583,158; 6,589,964; 6,599,919; 6,916,829, and 7,141,582 all
incorporated herein by reference). In particular, administration of small molecule derivatives of
glucose and galactose, which are specific, selective competitive inhibitors for several target
lysosomal enzymes, effectively increased the stability of the enzymes in cells in vitro and,
thus, increased trafficking of the enzymes to the lysosome. Thus, by increasing the amount of
enzyme in the lysosome, hydrolysis of the enzyme substrates is expected to increase. The
original theory behind this strategy was as follows: since the mutant enzyme protein is unstable
in the ER (Ishii et al., Biochem. Biophys. Res. Comm. 1996; 220: 812-815), the enzyme protein
is retarded in the normal transport pathway (ER—Golgi apparatus—endosomes—lysosome)
and prematurely degraded. Therefore, a compound which binds to and increases the stability of
a mutant enzyme, may serve as a "chaperone" for the enzyme and increase the amount that can
exit the ER and move to the lysosomes. In addition, because the folding and trafficking of
some wild-type proteins is incomplete, with up to 70% of some wild-type proteins being
degraded in some instances prior to reaching their final cellular location, the chaperones can be
used to stabilize wild-type enzymes and increase the amount of enzyme which can exit the ER
and be trafficked to lysosomes.

[0078] In one or more embodiments, the pharmacological chaperone comprises
migalastat or a salt thercof. The compound migalastat, also known as 1-
deoxygalactonojirimycin (1-DGJ) or (2R,3S,4R,55)-2-(hydroxymethyl) piperdine-3,4,5-triol is
a compound having the following chemical formula:

OH

OH

OH

Iz

Migalastat free base
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[0079] As discussed herein, pharmaceutically acceptable salts of migalastat may also
be used in the present invention. When a salt of migalastat is used, the dosage of the salt will
be adjusted so that the dose of migalastat received by the patient is equivalent to the amount
which would have been received had the migalastat free base been used. One example of a

pharmaceutically acceptable salt of migalastat is migalastat HCI:

OH
HOy, OH
OH
HCI N
Migalastat HC1
[0080] Migalastat is a low molecular weight iminosugar and is an analogue of the

terminal galactose of GL-3. In vitro and in vivo pharmacologic studies have demonstrated that
migalastat acts as a pharmacological chaperone, selectively and reversibly binding, with high
affinity, to the active site of wild-type a-Gal A and specific mutant forms of a-Gal A, the
genotypes of which are referred to as HEK assay amenable mutations. Migalastat binding
stabilizes these mutant forms of a-Gal A in the endoplasmic reticulum facilitating their proper
trafficking to lysosomes where dissociation of migalastat allows a-Gal A to reduce the level of
GL-3 and other substrates. Approximately 30-50% of patients with Fabry disease have HEK
assay amenable mutations; the majority of which are associated with the classic phenotype of
the disease.

[0081] HEK assay amenable mutations include at least those mutations listed in a
pharmacological reference table (e.g., the ones recited in the U.S. or International Product
labels for a migalastat product such as GALAFOLD®). As used herein, "pharmacological
reference table" refers to any publicly accessible written or electronic record, included in either
the product label within the packaging of a migalastat product (e.g., GALAFOLD®) or in a
website accessible by health care providers, that conveys whether a particular mutation or
variant is responsive to migalastat (e.g., GALAFOLD®) PC therapy, and is not necessarily
limited to written records presented in tabular form. In one embodiment of the present

invention, a "pharmacological reference table" thus refers to any depository of information that
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includes one or more amenable mutations or variants. An exemplary pharmacological
reference table for HEK assay amenable mutations can be found in the summary of product
characteristics and/or prescribing information for GALAFOLD® in various countries in which
GALAFOLD® is approved for use, or at a website such as www.galafoldamenabilitytable.com
or www.fabrygenevariantsearch.com, each of which is hereby incorporated by reference in its
entirety.

[0082] Although the vast majority of a-GAL mutations are missense mutations, with
most being outside the catalytic site, it difficult to predict which mutations result in an unstable
enzyme that could be "rescued” by a pharmacological chaperone (PC) which stabilizes the
enzyme, and which ones cannot be stabilized using a PC.

[0083] An exemplary pharmacological reference table for HEK assay amenable
mutations is provided in Table 1 below. In one or more embodiments, if a double mutation is
present on the same chromosome (males and females), that patient is considered HEK assay
amenable if the double mutation is present in one entry in Table 1 (e.g., D55V/QS57L). In some
embodiments, if a double mutation is present on different chromosomes (only in females) that
patient is considered HEK assay amenable if either one of the individual mutations is present

in Table 1.

Table 1. HEK Assay Amenable Mutations

Nucleotide change Nucleotide change Protein sequence change
c.7C>G c.C7G L3V
c.8T>C c.T8C L3P

c.[11G>T; 620A>C] c.G11T/A620C RAM/Y207S
c.13A>G c.Al3G N5D
c.15C>G c.CI15G NSK
c.16C>A c.C16A P6T
c.16C>T c.C16T P6S
c17C>A c.C17A P6Q
c.17C>G c.C17G P6R
c.17C>T c.C17T P6L
c.19G>A c.GI9A E7K
c.20A>T c.A20T E7V
c.21A>T c.A21T E7D
c.22C>A c.C22A L3I
c.23T>A c.T23A L8Q
c.23T>C ¢.T23C L8P
c.25C>T c.C25T HOY
c.26A>G c.A26G H9R
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Nucleotide change Nucleotide change Protein sequence change
c.26A>T c.A26T HOL
c.27T>A c.T27A H9Q
c.28C>A c.C28A L10M
c.28C>G c.C28G L10V
c.29T>A c.T29A L10Q
c.29T>C c¢.T29C L10P
c.29T>G c. 129G L10R
c.31G>A c.G31A G118
c.31G>C c.G31C G1IR
c.31G>T c.G31T G11C
c.32G>A c.G32A G11D
c.32G>T c.G32T G11V
c.34T>A c.T34A C1285
c.34T>C c.T34C CI2R
c.34T>G c. 134G Cl12G
c.35G>A c.G35A C12Y
c.37G>A c.G37A Al13T
c.37G>C c.G37C Al13P
c.38C>A c.C38A AI13E
c.38C>G c.C38G Al13G
c40C>G c.C40G L14V
c40C>T ¢.C40T L14F
cA41T>A c.T41A L14H
c.43G>A c.G43A Al15T
c44C>G c.C44G A15G
c49C>A c.C49A R17S
c49C>G c.C49G R17G
c.49C>T c.C49T R17C
c.50G>A c.G50A R17H
c.50G>C c.G50C R17P
c.52T>A c.TS52A F181
c.33T>G c.T53G F18C
c.4C>G c.C54G F18L
c.58G>C c.G58C A20P
c.59C>A c.C59A A20D
c.59C>G c.C59G A20G
c.62T>A c.T62A L21H
c.64G>A c.G64A V221
c.64G>C c.G64C V22L
c.64G>T c.G64T V22F
c.65T>C c.T65C V22A
c.65T>G c.T65G V22G
c.67T>A c.T6TA S23T
c.67T>C c.T67C S23P

c.70T>C or c.70T>A c¢.T70C or c.T70A W24R
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Nucleotide change Nucleotide change Protein sequence change
c.70T>G c.T70G W24G
c.71G>C c.G71C W24S

c.72G>C or ¢.72G>T c¢.G72C or ¢.G72T W24C
c.73G>C c.G73C D25H
c7TTT>A c.T77A 126N
c.79C>A c.C79A P27T
c.79C>G c.C79G P27A
c.79C>T c.C79T P27S8
c.80C>T ¢.C80T P27L
c.82G>C c.G82C G28R
c.82G>T c.G82T G28W
c.83G>A c.G83A G28E
¢.85G>C c.G85C A29P
c.86C>A c.C86A A29D
c.86C>G c.C86G A29G
c.86C>T c.C86T A29V
c.88A>G c.A88G R30G
c94C>A c.C94A L32M
c.94C>G c.C94G L32V
c.95T>A c.T95A L32Q
c.95T>C ¢.T95C L32P
c.95T>G c. 195G L32R
c.97G>C c.G97C D33H
c97G>T c.GY7T D33Y
c.98A>C c.A98C D33A
c.98A>G c.A98G D33G
c.98A>T c.A98T D33V
c.99C>G c.C99G D33E
c.100A>C c.A100C N34H
c.100A>G c.A100G N34D
c.101A>C c.A101C N34T
c.101A>G c.A101G N34S
c.102T>G or ¢.102T>A c¢.T102G or c.T102A N34K
¢.103G>C or c.103G>A ¢.G103C or c.G103A G35R
c.104G>A c.G104A G35E
c.104G>C c.G104C G35A
c.104G>T c.G104T G35V
c.106T>A c. T106A L36M
c.106T>G c.T106G L36V
c.107T>C c¢.T107C L36S
c.107T>G c.T107G L36W
¢.108G>C or ¢.108G>T ¢.G108C or ¢.G108T L36F
c.109G>A c.GI109A A37T
c.109G>T c.G109T A37S
c.110C>A c.C110A A37E
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Nucleotide change Nucleotide change Protein sequence change
c.110C>G c.C110G A37G
c.110C>T c.C110T A37V
c.112A>G c.Al112G R38G
c.112A>T c.A112T R38W
c.113G>T c.G113T R38M
c.114G>C c.G114C R38S
c.115A>G c.A115G T39A
c.115A>T c.A115T T39S
c.116C>A c.C116A T39K
c.116C>G c.C116G T39R
c.116C>T c.C116T T39M
c.121A>G c.A121G T41A
c.122C>A c.C122A T41N
c.122C>G c.C122G T418
c.122C>T c.C122T T411

c.124A>C or c.124A>T c.A124C or c.A124T M42L.
c.124A>G c.A124G M42V
c.125T>A c.T125A M42K
c.125T>C c.T125C M42T
c.125T>G c.T125G M42R
¢.126G>A or ¢.126G>C or ¢.G126A or ¢.G126C or M421
c.126G>T c.G126T
c.128G>C c.G128C G43A
c.133C>A c.C133A LASM
c.133C>G c.C133G L45V
c.136C>A c.C136A H46N
c.136C>G ¢.C136G H46D
c.137A>C c.A137C H46P
c.138C>G ¢.C138G H460Q
c.142G>C c.G142C E48Q
c.143A>C c.A143C E48A
c.149T>A c.T149A F50Y
c.151A>G c.Al51G MS51V
c.I152T>A c.T152A M5I1K
c.152T>C c.T152C MSI1T
c.152T>G c.T152G M5IR
¢.153G>A or ¢.153G>T or ¢.G153A or ¢.G153T or MS511
c.153G>C ¢.G153C
c.157A>C c.A157C N53H
c.[157A>C; 158A>T] c.A157C/A158T N53L
c.157A>G c.A157G N53D
c.157A>T c.A157T N53Y
c.158A>C c.A158C N53T
c.158A>G c.A158G N53S
c.158A>T c.A158T N531
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Nucleotide change Nucleotide change Protein sequence change

c.159C>G or ¢.159C>A ¢.C159G or c.C159A N53K
c.160C>G ¢.C160G L54V
c.160C>T c.C160T L54F
c.161T>A c.T161A L54H
c.161T>C c.T161C L54P
c.161T>G c.T161G L54R
c.163G>C c.G163C D55H
c.163G>T c.G163T D55Y
c.164A>C c.A164C D55A
c.164A>G c.A164G D55G
c.164A>T c.A164T D55V

c.[164A>T; 170A>T] c.A164T/A170T D55V/Q57L
c.165C>G c.C165G D55E
c.167G>A c.GI67A C56Y
c.167G>T c.G167T C56F
c.168C>G c.C168G C56W
c.170A>G c.A170G Q57R
c.170A>T c.A170T Q57L
c172G>A c.G172A E58K
c.175G>A c.G175A E59K
c.175G>C c.G175C E590
c.176A>C c.A176C E59A
c.176A>G c.A176G ES9G
c. 176 A>T c.A176T E59V
c.177G>C c.G177C E59D
c.178C>A c.C178A P60T
c.178C>G c.C178G P60A
c.178C>T c.C178T P60S
c.179C>A c.C179A P60Q
c.179C>G c.C179G P60R
c.179C>T c.C179T P60L
c.182A>T c.A182T D61V
c.183T>A c.T183A D61E
c.184_185insTAG c.184_185insTAG S62delinsLA

c.184T>C c.T184C S62P
c.184T>G c.T184G S62A
c.185C>A c.C185A S62Y
c.185C>G c.C185G S62C
c.185C>T c.C185T S62F
c.190A>C c.A190C 164L
c.190A>G c.A190G 164V
c.193A>G c.A193G S65G
c.193A>T c.A193T S65C
c.195T>A c.T195A S65R
c.196G>A c.G196A E66K
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Nucleotide change Nucleotide change Protein sequence change
c.197A>G c.A197G E66G
c.197A>T c.A197T E66V
c.198G>C c.G198C E66D
c.199A>C c.A199C K67Q
c.199A>G c.A199G K67E
¢.200A>C c.A200C K67T
c.200A>T c.A200T K67TM
c.201G>C c.G201C K67N
c.202C>A c.C202A L68I
c.205T>A c. T205A F691
c.206T>A c. T206A F69Y
¢.207C>A or ¢.207C>G c.C207A or c.C207G F6OL
c.208A>T c.A208T M70L
c.209T>A c. T209A M70K
c.209T>G ¢.T209G M70R
¢.210G>C ¢.G210C M701
c.211G>C c.G211C E71Q
c.212A>C c.A212C E71A
c.212A>G c.A212G E71G
c212A>T c.A212T E71V
c.213G>C c.G213C E71D
c.214A>G c.A214G M72V
c.214A>T c.A214T M72L
c.215T>C c.T215C M72T
¢.216G>A or ¢.216G>T or ¢.G216A or c.G216T or M721
c.216G>C c.G216C
c.217G>A c.G217A A73T
c.217G>T c.G217T A73S
c.218C>T c.C218T A73V
c.220G>A c.G220A E74K
c.221A>G c.A221G E74G
c221A>T c.A221T E74V
c.222G>C c.G222C E74D
c.223C>T c.C223T L75F
c.224T>C c.1T224C L75P
c.226A>G c.A226G M76V
c.227T>C c.T227C M76T
c.229G>A c.G229A V771
¢.229G>C ¢.G229C V7IL
c.232T>C c.T232C S78P
c.233C>T c.C233T S78L
c.235G>A c.G235A E79K
c.235G>C c.G235C E79Q
c.236A>C c.A236C E79A
c.236A>G c.A236G E79G
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c.236A>T c.A236T E79V
c.237A>T c.A237T E79D
c.238G>A c.G238A G80S
c.238G>T c.G238T G80C
c.239G>A c.G239A G80D
¢.239G>C c.G239C G80A
c.239G>T c.G239T G80V
c.242G>T c.G242T WSI1L
c.244A>G c.A244G K82E
c.245A>C c.A245C K82T
c.245A>G c.A245G K82R
c.245A>T c.A245T K82M
c.246G>C ¢.G246C K82N
c.247G>A c.G247A D83N
c.248A>C c.A248C D83A
c.248A>G c.A248G D83G
c.248A>T c.A248T D83V
c.249T>A c.T249A DS3E
c.250G>A c.G250A A84T
¢.250G>C ¢.G250C A84P
c.250G>T ¢.G250T A84S
c.251C>A c.C251A A84E
c.251C>G c.C251G A84G
c251C>T c.C251T A84V
c.253G>A c.G253A G858
c.[253G>A; 254G>A] c.G253A/G254A G85N
c.[253G>A; 254G>T; c.G253A/G254T/T255G G85M
255T>G]
¢.253G>C c.G253C G85R
c.253G>T c.(G253T G85C
c.254G>A c.G254A G85D
¢.254G>C c.G254C G85A
c.257A>T c.A257T Y86F
c.260A>G c.A260G E87G
¢.261G>C or ¢.261G>T ¢.G261C or ¢.G261T E87D
c.262T>A c.T262A Y88N
c.262T>C c.T262C Y88H
c.263A>C c.A263C Y88S
c.263A>G c.A263G Y88C
c.265C>G c.C265G L89V
c.265C>T c.C265T L89F
c.271A>C c.A271C I91L
c271A>T c.A271T 191F
c.272T>C c.T272C 91T
c.272T>G c.T272G 1915
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c.273T>G c.T273G 191M
c.286A>G c.A286G M6V
c.286A>T c.A286T MO96L
c.287T>C c.T287C MO96T

¢.288G>A or ¢.288G>T or ¢.G288A or c¢.G288T or M961
¢.288G>C ¢.G288C
c.289G>A c.G289A A9TT
¢.289G>C ¢.G289C A97P
c.289G>T c.G289T A97S
c.290C>A c.C290A A97D
c.290C>T c.C290T A97V
c.293C>A c.C293A P9SH
¢.293C>G c.C293G PO98R
c.293C>T c.C293T POSL
c.295C>G c.C295G Q99E
c.296A>C c.A296C Q99P
c.296A>G c.A296G Q99R
c.296A>T c.A296T Q99L
c.301G>C c.G301C DI101H
¢.302A>C c.A302C D101A
c.302A>G c.A302G D101G
c.302A>T c.A302T D101V
c.303T>A c.T303A D101E
c.304T>A c.T304A S102T
c.304T>C c.T304C S102P
c.304T>G ¢.T304G S102A
c.305C>T c.C305T S102L
c.310G>A c.G310A G104S
c311G>A c.G311A G104D
c.311G>C c.G311C G104A
c311G>T c.G311T G104V
c.313A>G c.A313G R105G
c.314G>A c.G314A R105K
¢.314G>C c.G314C R105T
c.314G>T c.G314T R1051
c.316C>A c.C316A L1061
c.316C>G c.C316G L106V
c.316C>T c.C316T L106F
c317T>A c.T317A L106H
c.317T>C c¢.T317C L106P
c.319C>A c.C319A Q107K
¢.319C>G ¢.C319G QI07E
c.320A>G c.A320G QI07R
¢.321G>C c.G321C QI107H
c.322G>A c.G322A A108T
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c.323C>A c.C323A A108E
c.323C>T ¢.C323T A108V
c.325G>A c.G325A D109N
¢.325G>C ¢.G325C D109H
c.325G>T c.G325T D109Y
c.326A>C c.A326C D109A
c.326A>G c.A326G D109G
c.327C>G c.C327G D109E
c.328C>A c.C328A P110T
¢.334C>G ¢.C334G R112G
c.335G>A c.G335A R112H
c.335G>T ¢.G335T RI112L
c.337T>A c.T337A F1131

¢.337T>C or ¢.339T>A or ¢.T337C or ¢. T339A or F113L
c.339T>G ¢.T339G
c.337T>G c.T337G F113V
c.338T>A c.T338A F113Y
c341C>T c.C341T P114L
c.343C>A c.C343A HI115N
¢.343C>G ¢.C343G H115D
¢.346G>C ¢.G346C G116R
¢.350T>C ¢.T350C 1117T
c.351T>G c.T351G 1117M
c.352C>T ¢.C352T R118C
c.361G>A c.G361A Al121T
c.362C>T c.C362T Al21V
c.367T>A c.T367A Y123N
c.367T>G c.T367G Y123D
c.368A>C c.A368C Y1238
c.368A>G c.A368G Y123C
c.368A>T c.A368T Y123F
c.370G>A c¢.G370A V1241
c.371T>G c.T371G V124G
c.373C>A c.C373A H125N
c.373C>G c.C373G H125D
c.373C>T ¢.C373T H125Y
c.374A>G c.A374G H125R
c.374A>T c.A374T H125L
c.376A>G c.A376G S126G
c.376A>T c.A376T S126C
c377G>T c.G377T 51261
c.379A>G c.A379G KI127E
c.383G>A c.G383A G128E
c.383G>C ¢.G383C G128A
c.385C>G ¢.C385G L129V
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c.388A>C c.A388C K130Q
c.389A>T c.A389T K130M
¢.390G>C c.G390C KI130N
c.391C>G c.C391G L131V
c.397A>C c.A397C 1133L
c.397A>G c.A397G 1133V
c.397A>T c.A397T 1133F
¢.398T>C ¢.T398C 1133T
c.399T>G ¢.T399G 1133M

c.[399T>G; 434T>C] ¢.T399G/T434C 1133M/F1455
c.403G>A c.G403A A135T
c403G>T c.G403T A1358
c.404C>A c.C404A A135E
c.404C>G ¢.C404G A135G
c404C>T c.C404T Al135V
c.406G>A c.G406A D136N
c.407A>C c.A407C D136A
c407A>T c.A407T D136V
c.408T>A or c.408T>G c.T408A or c. T408G DI36E
c.409G>A c.G409A V1371
c.409G>C ¢.G409C V137L
c410T>A c.T410A V137D
c410T>C ¢.T410C V137A
c410T>G c¢.T410G V137G
c.413G>C c.G413C G138A
c.415A>C c.A415C N139H
c415A>T c.A415T N139Y
c416A>G c.A416G N139S
c416A>T c.A416T N1391
cA417T>A c.T417A N139K
c.418A>C c.A418C K140Q
c418A>G c.A418G K140E
c.419A>C c.A419C K140T
c419A>G c.A419G K140R
c419A>T c.A419T K140
c420A>T c.A420T K140N
cA21A>T c. A421T T1418
c427G>A c.G427A A143T
c.428C>A c.C428A Al43E
c.428C>G c.C428G A143G
cA428C>T c.C428T Al143V
c.430G>A ¢.G430A G1448
c.430G>C ¢.G430C G144R
c430G>T c.G430T G144C
c431G>A c.G431A G144D
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c.431G>C c.G431C G144A
c431G>T c.G431T G144V
c433T>G ¢.T433G F145V
c434T>A c.T434A F145Y
c434T>C ¢.T434C F1458
c434T>G c.T434G F145C
c.435C>G c.C435G F145L
c.436C>A c.C436A P146T
c.436C>G ¢.C436G P146A
cA436C>T c.C436T P146S
c437C>A c.C437A P146H
c.437C>G c.C437G P146R
cA437C>T c.C437T P146L
c.440G>C ¢.G440C G147A
c.442A>G c.A442G S148G
c442A>T c.A442T S5148C
c.443G>C c.G443C S148T
c446T>G c.T446G F149C
c.449G>A c.G449A GI150E
c449G>T c.G449T G150V
cA51T>G c.T451G Y151D
c.452A>C c.A452C Y1518
c452A>G c.A452G Y151C
cA454T>A c.T454A Y152N
c454T>C c.T454C Y152H
c454T>G c.T454G Y152D
c.455A>C c.A455C Y1528
c455A>G c.A455G Y152C
cA55A>T c.A455T Y152F
c457G>A c.G457A D153N
c.457G>C c.G457C D153H
cA457G>T c.G457T D153Y
c.458A>C c.A458C D153A
cA458A>T c.A458T D153V

c.465T>A or ¢.465T>G ¢. T465A or ¢.T465G D155E
c.466G>A c.G466A A156T
c466G>T c.G466T A1568
c.467C>G c.C467G A156G
c467C>T c.C467T A156V
c.469C>A c.C469A Q157K
c.469C>G ¢.C469G QI57E
c.470A>C c.A470C QI157P
c470A>T c.A470T QI57L
c471G>C or c 471G>T c.G471C or ¢.G471T Q157H
cA472A>G c.A472G TI58A
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cA4T2A>T c.A472T T158S
c.473C>A c.C473A TI158N
c473C>T c.C473T T1581
c475T>A c.T475A F1591
c475T>G c.T475G F159V
c476T>A c.T476A F159Y
c476T>G c.T476G F159C
cATTT>A c.T477A F159L
c478G>A c.G478A A160T
c478G>T c.G478T A160S
c.479C>A c.C479A A160D
c.479C>G c.C479G A160G
c479C>T c.C479T A160V
c481G>A c.G481A D161N
c.481G>C c.G481C D161H
c481G>T c.G481T D161Y
cA482A>T c.A482T D161V
c484T>G c.T484G W162G
c.485G>C c.G485C W1628
c.490G>A c¢.G490A V1641
c490G>T c.G490T V164L
c491T>C c.T491C V164A
c.493G>A c.G493A DI165N
c.493G>C ¢.G493C D165H
c.494A>C c.A494C D165A
c.494A>G c.A494G D165G
c495T>A c.T495A D165E

¢.496_497delinsTC ¢.496_497delinsTC L1665
c.496C>A c.C496A L166M
c.496C>G c.C496G L166V
c.[496C>G; 497T>G] c.C496G/T497G L166G
c497T>A c.T497A L166Q
c.499C>A c.C499A L1671
c.499C>G ¢.C499G L167V
c.505T>A c. T505A F1691
c.505T>G c.T505G F169V
c.506T>A c. TS06A F169Y
c.506T>C c. T506C F169S
c.506T>G c. T506G F169C
c.S07T>A c. T507A F169L
c511G>A c.G511A G1718
c.512G>C c.G512C G171A
c.512G>T c.G512T G171V
cS17T>C c.T517C Y173H
c.518A>C c.A518C Y1738
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c.518A>G c.A518G Y173C
c.S18A>T c.A518T Y173F
c.520T>C ¢. T520C Cl174R
c.320T>G ¢.T520G C174G
c.523G>C ¢.G523C D175H
c.523G>T c.G523T D175Y
c.524A>G c.A524G D175G
c.524A>T c.A524T D175V

¢.525C>G or ¢.525C>A ¢.C525G or ¢.C525A D175E
c.526A>T c.A526T S176C
c.528T>A c. T528A S176R
c.529T>A c. T529A L177TM
c.329T>G ¢.T529G L177V
c.530T>C ¢.T530C L1778
c.330T>G ¢.T530G L177TW
c.531G>C c.G331C L177F
c.532G>A c.G532A E178K
c.532G>C c.G532C E178Q
c.533A>C c.A533C E178A
c.533A>G c.A533G E178G
c.538T>A c. T538A L18OM
c.338T>G c.T538G L1880V
c.539T>C c.T539C L180S
c.339T>G c.T539G L180W
¢.540G>C or ¢.540G>T ¢.G540C or ¢.G540T L180F
c.541G>A c.G541A Al81T
c.541G>C c.G541C Al181P
c.542C>T c.C542T Al81V
c.344G>T c.G544T D182Y
c.545A>C c.A545C D182A
c.545A>G c.A545G D182G
c.S45A>T c.A545T D182V
c.546T>A c. T546A D182E
c.548G>A c.G548A G183D
c.548G>C c.G548C GI183A
c.550T>A ¢. T550A Y184N
c.550T>C ¢. T550C Y184H
c.551A>C c.AS51C Y1848
c.551A>G c.AS51G Y184C
c.S51A>T c.AS51T Y184F
c.553A>C c.A553C K185Q
c.553A>G c.A553G KI185E
c.554A>C c.A554C K185T
c.554A>T c.A554T K185M
c.555G>C c.G555C KI185N
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c.556C>A c.C556A H186N
c.556C>G ¢.C556G H186D
c.556C>T c.C556T H186Y
c.35TA>T c.AS57T H186L
¢.558C>G ¢.C558G H186Q

¢.559_564dup ¢.559_564dup p-M187_S188dup
c.559A>T c.AS59T M187L
c.559A>G c.A559G M187V
c.560T>C ¢. T560C MI187T
¢.561G>T or ¢.561G>A or ¢.G561T or c.G561A or M1871

c.561G>C c.G561C

c.562T>A c.T562A S188T
c.562T>C c.T562C S188P
c.562T>G c.T562G S188A
c.563C>A c.C563A S188Y
¢.563C>G ¢.C563G S188C
c.563C>T c.C563T S188F
c.565T>G c.T565G L189V
c.566T>C c.T566C L189S

¢.567G>C or ¢.567G>T ¢.G567C or ¢.G567T L189F
c.568G>A c.G568A A190T
c.568G>T c.G568T A1908
c.569C>A c.C569A A190D
¢.569C>G ¢.C569G A190G
c.569C>T c.C569T A190V
c.571C>A c.C571A L191M
c.571C>G c.C571G L191V
c.S72T>A c. T572A L191Q
c.574A>C c.A574C N192H
c.57T4A>G c.A5S74G N192D
c.575A>C c.A575C N192T
c.575A>G c.AS75G N1928
c.ST76T>A c. T576A N192K
c.STTASG c.AS7T7G R193G
cSTIAST c.ASTTT R193W
c.578G>C c.G578C R193T
c.578G>T c.G578T R193M
c.580A>C c.AS80C T194pP
c.580A>G c.AS80G T194A
¢.580A>T or ¢.581C>G c.AS80T or c.C5381G T1945

c.5381C>A c.C581A T194N
cS81C>T c.C581T T1941
c.583G>A c.G583A G1958
¢.583G>C ¢.G583C G195R
c.583G>T c.G583T G195C
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c.5384G>T c.G584T G195V
c.586A>G c.A586G R196G
c.587G>A c.G587A R196K
c.587G>C c.G587C R196T
c.387G>T c.G587T R1961
c.589A>G c.A589G S197G
c.589A>T c.AS89T S197C
c.590G>A c.G590A S197N
¢.590G>C ¢.G590C S197T
¢.590G>T ¢.G590T S1971
¢.593T>C ¢.T593C 1198T
c.5393T>G c.T593G 1198S
c.394T>G c.T594G 1198M
c.595G>A c.G595A V199M
c.595G>C c.G595C VI99L
c.596T>A c. T596A V199E
c.596T>C ¢. T596C VI99A
c.596T>G c. T596G V199G
c.598T>A c. T598A Y200N
c.599A>C c.A599C Y200S
c.599A>G c.A599G Y200C
c.601T>A c.T60TA S201T
c.601T>G c.T601G S201A
c.602C>A c.C602A S201Y
c.602C>G c.C602G S201C
c.602C>T c.C602T S201F
c.607G>C ¢.G607C E203Q
c.608A>C c.A608C E203A
c.608A>G c.A608G E203G
c.608A>T c.A608T E203V

¢.609G>C or ¢.609G>T c.G609C or c.G609T E203D
c.610T>G c¢.T610G W204G
c.611G>C c.G611C W2045
c.611G>T c.G611T W204L
c.613C>A c.C613A P205T
c.613C>T c.C613T P205S
c.614C>T c.C614T P205L
c.616C>A c.C616A L2061
c.616C>G c.C616G L206V
c.616C>T c.C616T L206F
c.617T>A c.T617A L206H
c.617T>G c.T617G L206R
c.619T>C c.T619C Y207H
c.620A>C c.A620C Y2078
c.620A>T c.A620T Y207F
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c.623T>A c. T623A M208K
c.623T>G c.T623G M208R
c.625T>A c. T625A W209R
c.625T>G c.T625G W209G
c.627G>C c.G627C W209C
c.628C>A c.C628A P210T
c.628C>T c.C628T P210S
c.629C>A c.C629A P210H
c.629C>T c.C629T P210L
c.631T>C c.T631C F211L
c.631T>G c.T631G F211V
c.632T>A c.T632A F211Y
c.632T>C ¢.T632C F2118
c.632T>G c.T632G F211C
c.635A>C c.A635C Q212P
c.636A>T c.A636T Q212H
c.637A>C c.A637C K213Q
c.637A>G c.A637G K213E
c.638A>G c.A638G K213R
c.638A>T c.A638T K213M
c.640C>A c.C640A pP214T
c.640C>G ¢.C640G P214A
c.640C>T c.C640T P214S
c.641C>A c.C641A P214H
c.641C>G c.C641G P214R
c.641C>T c.C641T P214L
c.643A>C c.A643C N215H
c.643A>G c.A643G N215D
c.643A>T c.A643T N215Y
c.644A>C c.A644C N215T
c.644A>G c.A644G N215S

c.[644A>G; 937G>T] c.A644G/G937T N215S/D313Y
c.644A>T c.A644T N2151
c.645T>A c.T645A N215K
c.646T>A c. T646A Y216N
c.646T>C c.T646C Y216H
c.646T>G c. T646G Y216D
c.647A>C c.A647C Y2168
c.647A>G c.A647G Y216C
c.647A>T c.A647T Y216F
c.649A>C c.A649C T217P
c.649A>G c.A649G T217A
c.649A>T c.A649T T217S
c.650C>A c.C650A T217K
c.650C>G ¢.C650G T217R
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c.650C>T c.C650T T2171
c.652G>A c.G652A E218K
c.652G>C ¢.G652C E218Q
c.653A>C c.A653C E218A
c.653A>G c.A653G E218G
c.653A>T c.A653T E218V
c.654A>T c.A654T E218D
c.655A>C c.A655C 1219L
c.655A>T c.A655T 1219F
c.656T>A c. T656A 1219N
c.656T>C ¢.T656C 1219T
c.656T>G c. T656G 121985
c.657C>G c.C657G 1219M
c.659G>A c.G659A R220Q
c.659G>C ¢.G659C R220P
c.659G>T c.G659T R220L
c.661C>A c.C661A Q221K
c.661C>G c.C661G Q221E
c.662A>C c.A662C Q221P
c.662A>G c.A662G Q221R
c.662A>T Cc.A662T Q221L
c.663G>C c.G663C Q221H
c.664T>A c. T664A Y222N
c.664T>C c.T664C Y222H
c.664T>G c.T664G Y222D
c.665A>C c.A665C Y2228
c.665A>G c.A665G Y222C
c.670A>C c.A670C N224H
c.671A>C c.A671C N224T
c.671A>G c.A671G N2248
c.673C>G c.C673G H225D
c.679C>G ¢.C679G R227G
c.682A>C c.A682C N228H
c.682A>G c.A682G N228D
c.683A>C c.A683C N228T
c.683A>G c.A683G N228S
c.683A>T c.A683T N2281
c.685T>A c. T685A F2291
c.686T>A c. T686A F229Y
c.686T>C c. T686C F2298

c.687T>A or c.687T>G c. T687A or c.T687G F229L
c.688G>C c.G688C A230P
c.689C>A c.C689A A230D
c.689C>G c.C689G A230G
c.689C>T c.C689T A230V
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c.694A>C c.A694C 1232L
c.694A>G c.A694G 1232V
c.695T>C c. T695C 1232T
c.696T>G c.T696G 1232M
c.698A>C c.A698C D233A
c.698A>G c.A698G D233G
c.698A>T c.AG98T D233V
c.699T>A c. T699A D233E
c.703T>A c.T703A S235T
c.703T>G c.T703G S235A
c.710A>T c.A710T K2371
c.712A>G c.A712G S238G
c712A>T c.A712T S5238C
c.713G>A c.G713A S238N
c.713G>C c.G713C S238T
c.713G>T c.G713T 52381
c.715A>T c.A715T 1239L
c.716T>C c.T716C 1239T
c.T17A>G c.A717G 1239M
c.718A>G c.A718G K240E
c.719A>G c.A719G K240R
c.719A>T c.A719T K240M

¢.720G>C or ¢.720G>T ¢.G720C or ¢.G720T K240N
c.721A>T c.AT21T S5241C
c.722G>C c.G722C S241T
c.722G>T c.G722T 52411
c.724A>C c.A724C 1242L
c.724A>G c.A724G 1242V
c.724A>T Cc.AT24T 1242F
c.725T>A c. T725A 1242N
c.725T>C c.T725C 1242T
c.725T>G c.T725G 12425
c.726C>G c.C726G 1242M
c.727TT>A c.T727A L243M
c.727T>G c.T727G L.243V
c.728T>C c.T728C L2435
c.728T>G c.T728G L243W

¢.729G>C or ¢.729G>T ¢.G729C or ¢.G729T L243F
c.730G>A c.G730A D244N
c.730G>C ¢.G730C D244H
c.730G>T c.G730T D244Y
c.731A>C c.A731C D244A
c.731A>G c.A731G D244G
c.731A>T c.A731T D244V
c.732C>G c.C732G D244E
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c.733T>G c.T733G W245G
c.735G>C c.G735C W245C
c.736A>G c.A736G T246A
c.737C>A c.C737A T246K
c.737C>G c.C737G T246R
c737C>T c.C737T 12461
c.739T>A c.T739A S247T
c.739T>G c¢.T739G S247A
c.740C>A c.C740A S247Y
c.740C>G ¢.C740G 5247C
c.740C>T c.C740T S247F
c.742T>G c.T742G F248V
c.743T>A c.T743A F248Y
c.743T>G c.T743G F248C
c.744T>A c. T744A F248L
c.745A>C c.A745C N249H
c.745A>G c.A745G N249D
c.745A>T c.A745T N249Y
c.746A>C c.A746C N249T
c.746A>G c.A746G N2498
c. 746 A>T c.A746T N2491

c.747C>G or ¢.747C>A c.C747G or c.C7T47A N249K
c.748C>A c.C748A Q250K
c.748C>G c.C748G Q250E
c.749A>C c.A749C Q250P
c.749A>G c.A749G Q250R
c.749A>T c.A749T Q250L
c.750G>C ¢.G750C Q250H
c.751G>A c.G751A E251K
c.751G>C c.G751C E251Q
c.752A>G c.A752G E251G
c.752A>T c.A752T E251V
c.754A>G c.A754G R252G
c.757A>G c.A757G 1253V
c.757A>T c.A757T 1253F
c.758T>A c.T758A 1253N
c.758T>C c.T758C 1253T
c.758T>G c. T758G 1253S

¢.760-762delGTT or ¢.761- ¢.760_762delGTT or p-V254del
763del ¢.761_763del

c.760G>T c.G760T V254F
c.761T>A c.T761A V254D
c.761T>C c.T761C V254A
c.761T>G c.T761G V254G
c.763G>A c.G763A D255N
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c.763G>C c.G763C D255H
c.763G>T c.G763T D255Y
c.764A>C c.A764C D255A
c.764A>T Cc.AT764T D255V
c.765T>A c. T765A D255E
c.766G>C c.G766C V256L
c.76TT>A c.T767A V256D
c.767T>G c.T767G V256G
c.769G>A c.G769A A257T
c.769G>C c.G769C A257P
c.769G>T c.G769T A2578
c.770C>G c.C770G A257G
c770C>T c.C770T A257V

c.772G>C or c.772G>A c.G772C or c.GT72A G258R
c.773G>A c.G773A G258E
c.773G>T c.G773T G258V
c.775C>A c.C775A pP259T
c.775C>G c.C775G P259A
c.T75C>T c.C775T P2598
c.776C>A c.C776A P259Q
c.776C>G c.C776G P259R
c776C>T c.C776T P259L
c.778G>T c.G778T G260W
c.779G>A c.G779A G260E
c.779G>C c.G779C G260A
c.781G>A c.G781A G2618
c.781G>C c.G781C G261R
c.781G>T c.G781T G261C
c.782G>C c.G782C G261A
c.787A>C c.A787C N263H
c.788A>C c.A788C N263T
c.788A>G c.A788G N263S
c.790G>A c.G790A D264N
c.790G>C ¢.G790C D264H
c.790G>T c.G790T D264Y
c.793C>G c.C793G P265A
c.794C>A c.C794A P265Q
c.794C>T c.C794T P265L
c.799A>G c.A799G M267V
c.799A>T c.A799T M267L
¢.800T>C ¢. T800C M267T
c.802T>A c. T8O2A L2681
c.804A>T c.A804T L268F
c.805G>A c.G80SA V269M
c.805G>C c.G8O5C V269L
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c.806T>C ¢. T806C V269A
c.808A>C c.A808C 1270L
c.808A>G c.A808G 1270V
¢.809T>C ¢. T809C 1270T
c.809T>G c.T809G 12705
c.810T>G c¢.T810G 1270M
c.811G>A c.G811A G2718

c.[811G>A; 937G>T] c.G811A/G937T G2718/D313Y

c.812G>A c.G812A G271D
c.812G>C c.G812C G271A
c.814A>G c.A814G N272D
c.818T>A c. T818A F273Y
c.823C>A c.C823A L2751
c.823C>G c.C823G L275V
c.827G>A c.G827A S276N
c.827G>C c.G827C S276T
c.829T>G c.T829G W277G
¢.830G>T ¢.G830T W277L

c.831G>T or ¢.831G>C c.G831T or c.G831C W277C
c.832A>T c.A832T N278Y
c.833A>T c.A833T N2781
c.835C>G c.C835G Q279E
c.838C>A c.C838A Q280K
c.839A>G c.A839G Q280R
c.839A>T c.A839T Q280L

¢.840A>T or ¢.840A>C c.A840T or c.A840C Q280H
c.841G>C c.G841C V281L
c.842T>A c. T842A V281E
c.842T>C c.T842C V281A
c.842T>G c.T842G V281G
c.844A>G c.A844G T282A
c.844A>T c.A844T 12825
c.845C>T c.C845T T2821
c.847C>G c.C847G Q283E
c.848A>T c.A848T Q283L
¢.849G>C ¢.G849C Q283H
c.850A>G c.A850G M284V
c.850A>T c.A850T M284L
c.851T>C c.T851C M284T
c.852G>C c.G852C M2841
c.853G>A c.G853A A285T
c.854C>G c.C854G A285G
c.854C>T c.C854T A285V
c.856C>G c.C856G L286V
c.856C>T c.C856T L286F
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c.857T>A c. T857A L286H
¢.860G>T c.G860T W287L
c.862G>C c.G862C A288P
c.862G>T c.G862T A288S
c.863C>G c.C863G A288G
c.863C>T c.C863T A288V
c.865A>C c.A865C 1289L
c.865A>G c.A865G 1289V
c.866T>C c. T866C 1289T
c.866T>G c. T866G 12895

c.868A>C or c.868 A>T c.A868C or c.A868T M290L
c.868A>G c.A868G M290V
c.869T>C ¢. T869C M290T
¢.870G>A or ¢.870G>C or ¢.G870A or ¢.G870C or M2901
c.870G>T c.G870T
c.871G>A c.G871A A201T
c.871G>T c.G871T A2918
c.872C>G c.C872G A291G
c.874G>T c.G874T A2928
c.875C>G c.C875G A292G
c.877C>A c.C877A P293T
c.880T>A c. T880A L2941
c.880T>G ¢. T880G L294V
c.881T>C c.T881C L2945
c.882A>T c.A882T L294F
c.883T>A c. T883A F2951
c.883T>G c. T883G F295V
c.884T>A c. T884A F295Y
c.884T>C c. T884C F2958
c.884T>G c.T884G F295C
c.886A>G c.A886G M296V
c.886A>T or ¢.886A>C c.A886T or c.A886C M296L
c.887T>C c. T887C M296T
¢.888G>A or ¢.888G>T or ¢.G8B8A or c.G888T or M2961
¢.888G>C c.G888C
c.889T>A c. T889A S297T
c.892A>G c.A892G N298D
c.893A>C c.A893C N298T
c.893A>G c.A893G N298S
c.893A>T c.A893T N2981
c.895G>A c.G895SA D299N
¢.895G>C ¢.G895C D299H
c.897C>G or ¢.897C>A ¢.C897G or c.C89TA D299E
c.898C>A c.C898A L3001
c.898C>G ¢.C898G L300V
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c.898C>T c.C898T L300F
c.899T>C ¢. T899C L300P
c.901C>G c.Co01G R301G
c.902G>A c.G902A R301Q
c.902G>C ¢.G902C R301P
c.902G>T ¢.G902T R301L
c.904C>A c.C904A H302N
c.904C>G c.Co04G H302D
c904C>T c.Co04T H302Y
c.905A>T c.A905T H302L
c.907A>G c.A907G 1303V
c.907A>T c.A907T 1303F
c.908T>A c. T90O8A 1303N
c.908T>C ¢. T908C 1303T
c.908T>G c. T908G 1303S
cI11G>A c.G911A S304N
c.911G>C c.G911C S304T
c911G>T c.G911T 53041
c.916C>G c.C916G Q306E
c.917A>C c.A917C Q306P
cI17A>T c.A917T Q306L
c.919G>A c.G919A A307T
c.919G>C ¢.G919C A307P
c919G>T c.G919T A307S
c.920C>A c.C920A A307D
c.920C>G ¢.C920G A307G
c.920C>T c.C920T A307V
c.922A>C c.A922C K308Q
c.922A>G c.A922G K308E
c.923A>G c.A923G K308R
c.923A>T c.A923T K308I

c.924A>T or ¢.924A>C c.A924T or ¢.A924C K308N
c.925G>A c.G925A A3090T
c.925G>C ¢.G925C A309P
c.926C>A c.C926A A309D
c.926C>T c.C926T A309V
c.928C>A c.C928A L3101
c.928C>G c.C928G L310V
c.928C>T c.C928T L310F
c.931C>A c.C931A L3111
c.931C>G c.C931G L311V
c.934C>A c.C934A Q312K
c.934C>G c.C934G Q312E
c.935A>G c.A935G Q312R
c.935A>T c.A935T Q312L
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c.936G>T or ¢.936G>C ¢.G936T or ¢.G936C Q312H
c937G>T c.G937T D313Y
c.[937G>T; 1232G>A] c.G937T/G1232A D313Y/G411D
c.938A>G c.A938G D313G
c.938A>T c.A938T D313V
c.939T>A c. T939A D313E
c.940A>G c.A940G K314E
c.941A>C c.A941C K314T
c941A>T c.A941T K314M
c.942G>C c.G942C K314N
c.943G>A c.G943A D315N
c.943G>C ¢.G943C D315H
c.943G>T ¢.G943T D315Y
c.944A>C c.A944C D315A
c.944A>G c.A9%44G D315G
c944 A>T c.A944T D315V
c.946G>A c.G946A V316l
c.946G>C c.G946C V316L
c.947T>C c.T947C V316A
c.947T>G c.T947G V316G
c.949A>C c.A949C 13171
c.949A>G c.A949G 1317V
c.950T>C ¢.T950C 1317T
c951T>G c.T951G 1317M
c.952G>A c.G952A A318T
c.952G>C c.G952C A318P
c.953C>A c.C953A A318D
c.953C>T c.C953T A318V
c955A>T c.A955T 1319F
c.956T>C ¢. T956C 1319T
c.957C>G c.C957G 1319M
c.958A>C c.A958C N320H
c.959A>C c.A959C N320T
c.959A>G c.A959G N320S
c.959A>T c.A959T N3201
c.961C>A c.C961A Q321K
c.962A>G c.A962G Q321R
c962A>T c.A962T Q321L
c.963G>C or ¢.963G>T ¢.(G963C or ¢.G963T Q321H
c.964G>A c.G964A D322N
c.964G>C c.G964C D322H
c.965A>C c.A965C D322A
c965A>T c.A965T D322V
c.966C>A or c.966C>G c.C966A or c.C966G D322E
c.967C>A c.C967A P323T
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c.968C>G c.C968G P323R
c.970T>G c¢.T970G L324V
c971T>G c.T971G L324W
c.973G>A c.G973A G325S8
c.973G>C ¢.G973C G325R
c973G>T c.G973T G325C
c.974G>C c.G974C G325A
c974G>T c.G974T G325V
c.976A>C c.A976C K326Q
c.976A>G c.A976G K326E
c.977A>C c.A977C K326T
c.977TA>G c.A977G K326R
c9TTAST c.A977T K326M

c.978G>C or ¢.978G>T ¢.G978C or ¢.G978T K326N
c.979C>G c.C979G Q327E
c.980A>C ¢.A980C Q327P
c.980A>T c.A980T Q327L
cI981A>T c.A981T Q327H
c.983G>C c.G983C G328A
c985T>A c.T985A Y329N
c.985T>C ¢. T985C Y329H
c.985T>G c.T985G Y329D
c.986A>G c.A986G Y329C
c.986A>T c.A986T Y329F
c.988C>A c.C988A Q330K
c.988C>G c.C988G Q330E
c.989A>C c.A989C Q330pP
c.989A>G c.A989G Q330R
¢.990G>C c.G990C Q330H
c.991C>G c.C991G L331V
c.992T>A c.T992A L331H
c.992T>C c.T992C L331P
c.992T>G c.T992G L331R
c.994A>G c.A994G R332G
c.995G>C ¢.(G995C R332T
c.995G>T c.G995T R3321
c.996 A>T c.A996T R332S8
c.997C>G c.C997G Q333E
c.998A>C c.A998C Q333p
c.998A>T c.A998T Q333L
¢.1000G>C ¢.G1000C G334R
c.1001G>A c.GI1001A G334E
c.1001G>T ¢.G1001T G334V
¢.1003G>T ¢.G1003T D335Y
c.1004A>C c.A1004C D335A
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c.1004A>G c.A1004G D335G
c.1004A>T c.A1004T D335V
c.1005C>G c.C1005G D335E
c.1006A>G c.A1006G N336D
c.1006A>T c.A1006T N336Y
c.1007A>C c.A1007C N336T
c.1007A>G c.A1007G N336S
c.1007A>T c.A1007T N3361
¢.1009T>G c.T1009G F337V
c.1010T>A c.T1I010A F337Y
¢.1010T>C ¢.T1010C F337S
c.1010T>G ¢. T1010G F337C
c.1011T>A c.TIOI1A F337L
c.1012G>A c.GI012A E338K
c.1013A>C c.A1013C E338A
c.1013A>G c.A1013G E338G
c.1013A>T c.A1013T E338V
c.1014A>T c.A1014T E338D
c.1015G>A c.G1015A V339M
c.1016T>A c.TI016A V339E
c.1016T>C c.T1016C V339A
c.1021G>C c.G1021C E341Q
c.1022A>C c.A1022C E341A
c.1027C>A c.C1027A P343T
c.1027C>G c.C1027G P343A
c.1027C>T c.C1027T P343S
c.1028C>T c.C1028T P343L
c.1030C>G c.C1030G L344V
¢.1030C>T ¢.C1030T L344F
c.1031T>G c.T1031G L344R
¢.1033T>C c.T1033C S345P
¢.1036G>T c.G1036T G346C
c.1037G>A c.GI1037A G346D
c.1037G>C c.(G1037C G346A
c.1037G>T c.G1037T G346V
c.1039T>A c¢.T1039A L3471
c.1043C>A c.C1043A A348D
c.1046G>C c.G1046C W349S
c.1046G>T c.G1046T W349L
c.1047G>C c.G1047C W349C
c.1048G>A c.G1048A A350T
c.1048G>T c.G1048T A350S8
c.1049C>G c.C1049G A350G
c.1049C>T c.C1049T A350V
c.1052T>A c. T1052A V351E
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c.1052T>C ¢.T1052C V351A
c.1054G>A c.G1054A A352T
¢.1054G>T c.G1054T A3528
c.1055C>G c.C1055G A352G
c.1055C>T c.C1055T A352V
c.1057A>T c.A1057T M353L
c.1058T>A c. T1I058A M353K
¢.1058T>C c.T1058C M353T
c.1061T>A c.TI061A 1354K
c.1061T>G c.T1061G 1354R
c.1063A>C c.A1063C N355H
c.1063A>G c.A1063G N355D
c.1063A>T c.A1063T N355Y
c.1064A>G c.A1064G N355S
c.1066C>G c.C1066G R356G
c.1066C>T c.C1066T R356W
c.1067G>A c.GI1067A R3560Q
c.1067G>C c.G1067C R356P
c.1067G>T c.G1067T R356L
c.1069C>G c.C1069G Q357E
c.1072G>C ¢.G1072C E358Q
c.1073A>C c.A1073C E358A
c.1073A>G c.A1073G E358G

¢.1074G>T or ¢.1074G>C ¢.G1074T or ¢.G1074C E358D
c.1075A>C c.A1075C 1359L
c.1075A>G c.A1075G 1359V
c.1075A>T c.A1075T 1359F
c.1076T>A c. T1076A 1359N
c.1076T>C c¢.T1076C 1359T
c.1076T>G c.T1076G 13598
c.1078G>A c.G1078A G360S
c.1078G>C c.G1078C G360R
c.1078G>T c.G1078T G360C
c.1079G>A c.G1079A G360D
c.1079G>C c.G1079C G360A
c.1082G>A c.G1082A G361E
c.1082G>C c.(G1082C G361A
c.1084C>A c.C1084A P362T
c.1084C>G c.C1084G P362A
¢.1084C>T c.C1084T P362S
c.1085C>A c.C1085A P362H
c.1085C>G c.C1085G P362R
c.1085C>T c.C1085T P362L
c.1087C>A c.C1087A R363S
c.1087C>G c.C1087G R363G




WO 2024/129220

46

Table 1. HEK Assay Amenable Mutations

PCT/US2023/067656

Nucleotide change Nucleotide change Protein sequence change
c.1087C>T c.C1087T R363C
c.1088G>A c.G1088A R363H
c.1088G>T c.G1088T R363L
¢.1090T>C c.T1090C S364pP
c.1091C>G c.C1091G S364C
c.1093T>A c. T1093A Y365N
c.1093T>G c.T1093G Y365D
c.1094A>C c.A1094C Y3658
c.1094A>T c.A1094T Y365F
c.1096A>C c.A1096C T366P
c.1096A>T c.A1096T T366S
c.1097C>A c.C1097A T366N
c.1097C>T c.C1097T T3661
c.1099A>C c.A1099C 1367L
c.1099A>T c.A1099T 1367F
c.1101C>G c.C1101G 1367TM
c.1102G>A c.G1102A A368T
c.1102G>C c.G1102C A368P
c.1103C>G c.C1103G A368G
c.1105G>A c.G1105A V3691
c.1105G>C c.G1105C V369L
c.1105G>T c.G1105T V369F
c.1106T>C c.T1106C V369A
c.1106T>G c.T1106G V369G
c.1108G>A c.G1108A A370T
c.1108G>C c.G1108C A370P
c.1109C>A c.C1109A A370D
c.1109C>G c.C1109G A370G
c.1109C>T c.C1109T A370V
c.1111T>A c.TI111A S371T
c.1112C>G c.Cl112G S371C
c1117G>A c.GI117A G373S
c.1117G>T c.G1117T G373C
c.1118G>C c.G1118C G373A
c.1120A>G c.A1120G K374E
c.1121A>C c.Al1121C K374T
c1121A>G c.Al1121G K374R
c.1121A>T c.A1121T K3741
c.1123G>C c.G1123C G375R
c.1124G>A c.G1124A G375E
¢.1124G>C c.G1124C G375A
c.1126G>A c.G1126A V376M
c.1126G>C c.G1126C V376L
c.1127T>A c.T1127A V376E
c.1127T>G c.T1127G V376G
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Nucleotide change Nucleotide change Protein sequence change
c.1129G>A c.G1129A A377T
c.1129G>C c.G1129C A377P
c.1129G>T c.G1129T A3778
c.1130C>G c.C1130G A377G
c.1135A>G c.A1135G N379D
c.1136A>C c.Al1136C N379T
c.1136A>T c.A1136T N3791
c.1137T>A c.T1137A N379K
c.1138C>A c.C1138A P380T
c.1138C>G c.C1138G P380A
c.1139C>A c.C1139A P380H
c.1139C>G c.C1139G P380R
c.1139C>T c.C1139T P380L
c.1142C>A c.C1142A A381D
c.1147T>A c.T1147A F3831
c.1148T>A c.T1148A F383Y
c.1148T>G c.T1148G F383C
c.1150A>T c.A1150T 1384F
c.1151T>C c¢.T1151C 1384T
c.1152C>G c.C1152G 1384M
c.1153A>G c.A1153G T385A
c.1154C>T c.C1154T T3851
c.1156C>A c.C1156A Q386K
c.1157A>T c.A1157T Q386L
c.1158G>C c.G1158C Q386H
c.1159C>A c.C1159A L3871
c.1159C>T c.C1159T L387F
c.1160T>A c.T1160A L387H
c.1160T>G c.T1160G L387R
c.1162C>A c.C1162A L3881
c.1162C>G c.C1162G L3888V
c.1162C>T c.C1162T L388F
c.1163T>A c.T1163A L388H
c.1163T>G c.T1163G L388R
c.1168G>A c.G1168A V390M
c.1171A>C c.Al171C K391Q
c1171A>G c.Al1171G K391E
c.1172A>C c.Al1172C K391T
c1172A>G c.Al172G K391R
c.1172A>T c.A1172T K3911
c.1173A>T c.A1173T K391N
c.1174A>G c.A1174G R392G
c.1174A>T c.A1174T R392W
c.1175G>A c.G1175A R392K
c.1175G>C c.G1175C R392T




WO 2024/129220

48

Table 1. HEK Assay Amenable Mutations

PCT/US2023/067656

Nucleotide change Nucleotide change Protein sequence change
c.1175G>T c.G1175T R392M
c.1177A>C c.Al177C K393Q
c1177A>G c.Al1177G K393E
c.1178A>C c.Al1178C K393T
c.1179G>C c.G1179C K393N
c.1180C>A c.C1180A L3941
c.1181T>A c.TI1181A L394Q
c.1181T>C c¢.T1181C L394p
c.1181T>G c.T1181G L394R
c.1183G>C c.G1183C G395R
c.1184G>A c.G1184A G395E
c.1184G>C c.(G1184C G395A
c.1186T>A c. T1186A F3961
c.1186T>G c.T1186G F396V
c.1187T>G c.T1187G F396C
c.1188C>G c.C1188G F396L
c.1189T>A c.T1189A Y397N
c.1189T>C ¢.T1189C Y397H
c.1190A>C c.A1190C Y3978
c.1190A>G c.A1190G Y397C
c.1190A>T c.A1190T Y397F
c.1192G>A c.G1192A E398K
c.1192G>C c.G1192C E398Q
c.1193A>G c.A1193G E398G
c.1195T>A c.T1195A W399R
c.1195T>G c.T1195G W399G
c.1198A>C c.A1198C T400P
c.1198A>G c.A1198G T400A
c.1198A>T c.A1198T T400S
c.1199C>A c.C1199A T400N
c.1199C>T c.C1199T T400I
c.1201T>A c.TI201A S401T
c.1201T>G c.T1201G S401A

¢.1202_1203insGACTTC ¢.1202_1203insGACTTC p-T400_S401dup
c.1202C>T ¢.C1202T S401L
c.1204A>G c.A1204G R402G
c.1204A>T c.A1204T R402W
c.1205G>C ¢.G1205C R402T
c.1205G>T ¢.G1205T R402M
¢.1206G>C ¢.G1206C R402S
c.1207T>G c.T1207G L403V
¢.1208T>C ¢.T1208C L403S
c.1209A>T c.A1209T L403F
c.1210A>G c.A1210G R404G
c1211G>A c.GI211A R404K
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c.1211G>C c.G1211C R404T
c.1211G>T c.G1211T R4041
c.1212A>T c.A1212T R404S
c.1213A>G c.A1213G S405G
c.1216C>G c.C1216G H406D
c.1217A>T c.A1217T H406L
c.1218C>G c.C1218G H4060Q
c.1219A>T c.A1219T 1407L
¢.1220T>C ¢.T1220C 1407T
c.1221A>G c.A1221G 1407M
c.1222A>C c.A1222C N408H
c.1222A>G c.A1222G N408D
c.1222A>T c.A1222T N408Y
c.1223A>C c.A1223C N408T
c.1225C>A c.C1225A P409T
c.1225C>G c.C1225G P409A
c.1225C>T c.C1225T P409S
c.1226C>T c.C1226T P409L
c.1228A>G c.A1228G T410A
c.1228A>T c.A1228T T4105
c.1229C>T ¢.C1229T T4101
c.1231G>A c.GI1231A G4118
c.1231G>T c.G1231T G411C
c.1232G>A c.G1232A G411D
c.1232G>C c.G1232C G411A
c.1232G>T c.G1232T G411V
c.1234A>C c.A1234C T412P
c.1234A>G c.A1234G T412A
c.1234A>T c.A1234T T41285
c.1235C>A c.C1235A T412N
c.1235C>T c.C1235T T4121
c.1237G>A c.G1237A V4131
c.1237G>T c.G1237T V413F
c.1238T>G c.T1238G V413G
c.1240T>G ¢.T1240G L414V
c.1242G>C c.G1242C L414F
c.1243C>A c.C1243A L4151
c.1244T>A c.T1244A L415H
c.1246C>G c.C1246G Q416E
c.1247A>T c.A1247T Q416L
c.1248G>C c.G1248C Q416H
c.1249C>A c.C1249A L4171
c.1252G>A c.GI1252A E418K
c.1252G>C c.G1252C E418Q
c.1253A>C c.A1253C E418A
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c.1253A>G c.A1253G E418G
c.1254A>T c.A1254T E418D
c.1255A>G c.A1255G N419D
c.1255A>T c.A1255T N419Y
c.1256 A>C c.A1256C N419T
c. 1256 A>G c.A1256G N419S
c. 1256 A>T c.A1256T N4191
c.1258A>C c.A1258C T420P
c.1258A>T c.A1258T T420S
c.1259C>A c.C1259A T420K
c.1259C>G c.C1259G T420R
c.1261A>G c.A1261G M421V
c.1261A>T c.A1261T M421L
c.1262T>A c.T1262A M421K
c.1262T>C ¢.T1262C M421T
c.1262T>G c.T1262G M421R
c.1263G>C c.G1263C M4211
c.1265A>C c.A1265C Q422p
c.1267A>T c.A1267T M423L
c.1268T>A c.T1268A M423K
c.1268T>C c.T1268C M423T
c.1269G>C c.(G1269C M4231
c.1271C>T c.C1271T S424L
c.1275A>C c.A1275C LA425F
c.1279G>A c.G1279A D427N
c.1286T>G c.T1286G L429R

Dosing. Formulation and Administration
[0084] In one or more embodiments, the Fabry patient is administered migalastat or

salt thereof at a frequency of once every other day (also referred to as "QOD"). In various

embodiments, the doses described herein pertain to migalastat hydrochloride or an equivalent

dose of migalastat or a salt thereof other than the hydrochloride salt. In some embodiments,

these doses pertain to the free base of migalastat. In alternate embodiments, these doses pertain

to a salt of migalastat. In further embodiments, the salt of migalastat is migalastat

hydrochloride. The administration of migalastat or a salt of migalastat is referred to herein as

"migalastat therapy".
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[0085] Accordingly, in one or more embodiments, the Fabry patient is administered
migalastat of salt thereof in a range of from about 15 mg to about 300 mg, from about 15 mg to
about 250 mg, from about 15 mg to about 200 mg, from about 15 mg to about 150 mg or from
about 15 mg to about 123 mg at a frequency of once every other day, once every three days,
once every four days, once every five days, once every six days or once every seven days. In
one or more embodiments, the migalastat or salt thereof is administered at a frequency of once
every other day (also referred to as "QOD" or "Q48H"), every four days (also referred to as
"Q4D" or "Q96H") or every seven days (also referred to as "Q7D" or "Q168H"). In some
embodiments, dosing intervals may include any dosing interval with more than 48 hours
between doses. For example, dosing intervals may include dosing every 72, 96, 120, 144, or
168 hours.

[0086] In one or more embodiments, the Fabry patient is administered migalastat FBE
in a range of from about 15 mg to about 300 mg, from about 15 mg to about 250 mg, from
about 15 mg to about 200 mg, from about 15 mg to about 150 mg, from about 15 mg to about
123 mg, from about 15 mg to about 100 mg, from about 15 mg to about 50 mg, from about 50
mg to about 300 mg, from about 50 mg to about 250 mg, from about 50 mg to about 200 mg,
from about 50 mg to about 150 mg, from about 50 mg to about 123 mg, from about 50 mg to
about 100 mg, from about 100 mg to about 300 mg, from about 100 mg to about 250 mg, from
about 100 mg to about 200 mg, from about 100 mg to about 150 mg, from about 100 mg to
about 123 mg, from about 150 mg to about 300 mg, from about 150 mg to about 250 mg, from
about 150 mg to about 200 mg, from about 200 mg to about 300 mg, from about 200 mg to
about 250 mg or from about 250 mg to about 300 mg at a frequency of once every other day,
once every three days, once every four days, once every five days, once every six days or once
every seven days.

[0087] In one or more embodiments, the Fabry patient is administered migalastat FBE
of about 15 mg, about 20 mg, about 25 mg, about 30 mg, about 35 mg, about 40 mg, about 45
mg, about 50 mg, about 55 mg, about 60 mg, about 65 mg, about 70 mg, about 75 mg, about
80 mg, about 85 mg, about 90 mg, about 95 mg, about 100 mg, about 105 mg, about 110 mg,
about 115 mg, about 120 mg, about 123 mg, about 125 mg, about 130 mg, about 135 mg, about
140 mg, about 145 mg, about 150 mg, about 155 mg, about 160 mg, about 165 mg, about 170
mg, about 175 mg, about 180 mg, about 185 mg, about 190 mg, about 195 mg, about 200 mg,
about 205 mg, about 210 mg, about 215 mg, about 220 mg, about 225 mg, about 230 mg, about
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235 mg, about 240 mg, about 245 mg, about 250 mg, about 255 mg, about 260 mg, about 265
mg, about 270 mg, about 275 mg, about 280 mg, about 285 mg, about 290 mg, about 295 mg
or about 300 mg at a frequency of once every other day, once every three days, once every four
days, once every five days, once every six days or once every seven days.

[0088] Again, it is noted that 150 mg of migalastat hydrochloride is equivalent to 123
mg of the free base form of migalastat. Thus, in one or more embodiments, the dose is 150 mg
of migalastat hydrochloride or an equivalent dose of migalastat or a salt thereof other than the
hydrochloride salt, administered at a frequency of once every other day, once every three days,
once every four days, once every five days, once every six days or once every seven days. In
further embodiments, the dose is 150 mg of migalastat hydrochloride administered at a
frequency of once every other day. In other embodiments, the dose is 123 mg of the migalastat
free base administered at a frequency of once every other day.

[0089] In one or more embodiments, the Fabry patient is administered migalastat
hydrochloride in a range of from about 15 mg to about 300 mg, from about 15 mg to about 250
mg, from about 15 mg to about 200 mg, from about 15 mg to about 150 mg, from about 15 mg
to about 123 mg, from about 15 mg to about 100 mg, from about 15 mg to about 50 mg, from
about 50 mg to about 300 mg, from about 50 mg to about 250 mg, from about 50 mg to about
200 mg, from about 50 mg to about 150 mg, from about 50 mg to about 123 mg, from about 50
mg to about 100 mg, from about 100 mg to about 300 mg, from about 100 mg to about 250
mg, from about 100 mg to about 200 mg, from about 100 mg to about 150 mg, from about 100
mg to about 123 mg, from about 150 mg to about 300 mg, from about 150 mg to about 250
mg, from about 150 mg to about 200 mg, from about 200 mg to about 300 mg, from about 200
mg to about 250 mg or from about 250 mg to about 300 mg at a frequency of once every other
day, once every three days, once every four days, once every five days, once every six days or
once every seven days.

[0090] In one or more embodiments, the Fabry patient is administered migalastat
hydrochloride of about 15 mg, about 20 mg, about 25 mg, about 30 mg, about 35 mg, about 40
mg, about 42 mg, about 45 mg, about 50 mg, about 55 mg, about 57 mg, about 60 mg, about
65 mg, about 67 mg, about 70 mg, about 75 mg, about 77 mg, about 79 mg, about 80 mg,
about 85 mg, about 90 mg, about 94 mg, about 95 mg, about 97 mg, about 100 mg, about 105
mg, about 110 mg, about 115 mg, about 120 mg, about 125 mg, about 128 mg, about 130 mg,
about 135 mg, about 140 mg, about 144 mg, about 145 mg, about 150 mg, about 155 mg, about
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160 mg, about 165 mg, about 170 mg, about 175 mg, about 180 mg, about 185 mg, about 190
mg, about 195 mg, about 200 mg, about 205 mg, about 210 mg, about 215 mg, about 220 mg,
about 225 mg, about 230 mg, about 235 mg, about 240 mg, about 245 mg, about 250 mg, about
255 mg, about 260 mg, about 265 mg, about 270 mg, about 275 mg, about 280 mg, about 285
mg, about 290 mg, about 295 mg or about 300 mg at a frequency of once every other day, once
every three days, once every four days, once every five days, once every six days or once every
seven days.

[0091] In some embodiments, the patient weighs in a range of from about 10 kg to
about >50 kg, from about 10 kg to about <50 kg, from about 10 kg to about <45 kg, from about
10 kg to about <40 kg, from about 10 kg to about <35 kg, from about 10 kg to about <30 kg,
from about 10 kg to about <25 kg, from about 10 kg to about <20 kg, from about 10 kg to
about <15 kg, from about 15 kg to about >50 kg, from about 15 kg to about <50 kg, from about
15 kg to about <45 kg, from about 15 kg to about <40 kg, from about 15 kg to about <35 kg,
from about 15 kg to about <30 kg, from about 15 kg to about <25 kg, from about 20 kg to
about >50 kg, from about 20 kg to about <50 kg, from about 20 kg to about <45 kg, from about
20 kg to about <40 kg, from about 20 kg to about <35 kg, from about 20 kg to about <30 kg,
from about 20 kg to about <25 kg, from about 25 kg to about >50 kg, from about 25 kg to
about <50 kg, from about 25 kg to about <45 kg, from about 25 kg to about <40 kg, from about
25 kg to about <35 kg, from about 25 kg to about <30 kg, from about 30 kg to about >50 kg,
from about 30 kg to about <50 kg, from about 30 kg to about <45 kg, from about 30 kg to
about <40 kg, from about 30 kg to about <35 kg, from about 35 kg to about >50 kg, from about
35 kg to about <50 kg, from about 35 kg to about <45 kg, from about 35 kg to about <40 kg,
from about 40 kg to about >50 kg, from about 40 kg to about <50 kg, from about 40 kg to
about <45 kg, from about 45 kg to about >50 kg or from about 45 kg to about <50 kg.

[0092] Administration of migalastat or salt thereof according to the present invention
may be in a formulation suitable for any route of administration, but is preferably administered
in an oral dosage form such as a tablet, capsule or solution. For example, the patient is orally
administered capsules each containing 25 mg, 40 mg, 50 mg, 60 mg, 75 mg, 80 mg, 100 mg or
150 mg migalastat hydrochloride (i.e. 1-deoxygalactonojirimycin hydrochloride) or an
equivalent dose of migalastat or a salt thereof other than the hydrochloride salt. In another

example, the patient is orally administered capsules each containing 150 mg migalastat
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hydrochloride or an equivalent dose of migalastat or a salt thercof other than the hydrochloride
salt.

[0093] In various embodiments, the doses described herein pertain to migalastat
hydrochloride or an equivalent dose of migalastat or a salt thercof other than the hydrochloride
salt. In some embodiments, these doses pertain to the free base of migalastat. In alternate
embodiments, these doses pertain to a salt of migalastat. In further embodiments, the salt of
migalastat is migalastat hydrochloride. The administration of migalastat or a salt of migalastat
is referred to herein as "migalastat therapy".

[0094] The administration of migalastat or salt thereof may be for a certain period of
time. In one or more embodiments, the migalastat or salt thereof is administered for a duration
of at least 28 days, such as at least 30, 60 or 90 days or at least 4, 6, 8, 12, 16, 26 or 52 weeks
oratleast1,2,3,4,5,6,7,8,9,10,11, 12, 16, 20, 24, 30 or 36 months or at least 1,2, 3,4 or 5
years. In some embodiments, the migalastat therapy is of at least about 4 weeks. In various
embodiments, the migalastat therapy is a long-term migalastat therapy of at least about 2, 3, 4
or 5 years.

[0095] In some embodiments, the PC (e.g., migalastat or salt thereof) is administered
orally. In one or more embodiments, the PC (e.g., migalastat or salt thereof) is administered by
injection. The PC may be accompanied by a pharmaceutically acceptable carrier, which may
depend on the method of administration.

[0096] In one or more embodiments, the PC (e.g., migalastat or salt thereof) is
administered as monotherapy, and can be in a form suitable for any route of administration,
including e.g., orally in the form tablets or capsules or liquid, or in sterile aqueous solution for
injection. In other embodiments, the PC is provided in a dry lyophilized powder to be added to
the formulation of the replacement enzyme during or immediately after reconstitution to
prevent enzyme aggregation in vitro prior to administration.

[0097] When the PC (e.g., migalastat or salt thereof) is formulated for oral
administration, the tablets or capsules can be prepared by conventional means with
pharmaceutically acceptable excipients such as binding agents (e.g., pregelatinized maize
starch, polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g., lactose,
microcrystalline cellulose or calcium hydrogen phosphate); lubricants (e.g., magnesium
stearate, talc or silica); disintegrants (e.g., potato starch or sodium starch glycolate); or wetting

agents (e.g., sodium lauryl sulfate). The tablets may be coated by methods well known in the
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art. Liquid preparations for oral administration may take the form of, for example, solutions,
syrups or suspensions, or they may be presented as a dry product for constitution with water or
another suitable vehicle before use. Such liquid preparations may be prepared by conventional
means with pharmaceutically acceptable additives such as suspending agents (e.g., sorbitol
syrup, cellulose derivatives or hydrogenated edible fats); emulsifying agents (e.g., lecithin or
acacia); non-aqueous vehicles (e.g., almond oil, oily esters, ethyl alcohol or fractionated
vegetable oils); and preservatives (e.g., methyl or propyl-p- hydroxybenzoates or sorbic acid).
The preparations may also contain buffer salts, flavoring, coloring and sweetening agents as
appropriate. Preparations for oral administration may be suitably formulated to give controlled
release of the active chaperone compound.

[0098] The pharmaceutical formulations of the PC (e.g., migalastat or salt thereof)
suitable for parenteral/injectable use generally include sterile aqueous solutions (where water
soluble), or dispersions and sterile powders for the extemporaneous preparation of sterile
injectable solutions or dispersion. In all cases, the form must be sterile and must be fluid to the
extent that easy syringability exists. It must be stable under the conditions of manufacture and
storage and must be preserved against the contaminating action of microorganisms such as
bacteria and fungi. The carrier can be a solvent or dispersion medium containing, for example,
water, ethanol, polyol (for example, glycerol, propylene glycol, and polyethylene glycol, and
the like), suitable mixtures thereof, and vegetable oils. The proper fluidity can 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. Prevention of the action of
microorganisms can be brought about by various antibacterial and antifungal agents, for
example, parabens, chlorobutanol, phenol, benzyl alcohol, sorbic acid, and the like. In many
cases, it will be reasonable to include isotonic agents, for example, sugars or sodium chloride.
Prolonged absorption of the injectable compositions can be brought about by the use in the
compositions of agents delaying absorption, for example, aluminum monosterate and gelatin.
[0099] Sterile injectable solutions are prepared by incorporating the purified enzyme (if
any) and the PC (e.g., migalastat or salt thereof) in the required amount in the appropriate
solvent with various of the other ingredients enumerated above, as required, followed by filter
or terminal sterilization. Generally, dispersions are prepared by incorporating the various
sterilized active ingredients into a sterile vehicle which contains the basic dispersion medium

and the required other ingredients from those enumerated above. In the case of sterile powders
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for the preparation of sterile injectable solutions, the preferred methods of preparation are
vacuum drying and the freeze-drying technique which yield a powder of the active ingredient
plus any additional desired ingredient from previously sterile-filtered solution thereof.

[00100] The formulation can contain an excipient. Pharmaceutically acceptable
excipients which may be included in the formulation are buffers such as citrate buffer,
phosphate buffer, acetate buffer, bicarbonate buffer, amino acids, urea, alcohols, ascorbic acid,
and phospholipids; proteins, such as serum albumin, collagen, and gelatin; salts such as EDTA
or EGTA, and sodium chloride; liposomes; polyvinylpyrollidone; sugars, such as dextran,
mannitol, sorbitol, and glycerol; propylene glycol and polyethylene glycol (e.g., PEG-4000,
PEG-6000); glycerol; glycine or other amino acids; and lipids. Buffer systems for use with the
formulations include citrate; acetate; bicarbonate; and phosphate buffers. Phosphate buffer is a
preferred embodiment.

[00101] The route of administration of the chaperone compound may be oral or
parenteral, including intravenous, subcutancous, intra-arterial, intraperitoneal, ophthalmic,
intramuscular, buccal, rectal, vaginal, intraorbital, intracerebral, intradermal, intracranial,
intraspinal, intraventricular, intrathecal, intracisternal, intracapsular, intrapulmonary,
intranasal, transmucosal, transdermal, or via inhalation.

[00102] Administration of the above-described parenteral formulations of the chaperone
compound may be by periodic injections of a bolus of the preparation, or may be administered
by intravenous or intraperitoneal administration from a reservoir which is external (e.g., an i.v.
bag) or internal (e.g., a bioerodable implant).

[00103] Embodiments relating to pharmaceutical formulations and administration may
be combined with any of the other embodiments of the invention, for example embodiments
relating to methods of treating patients with Fabry disease, methods of treating ERT-naive
Fabry patients, methods of treating ERT-experienced Fabry patients, methods of reducing the
risk of CBV events, methods of reducing the risk of composite clinical outcomes, methods of
assessing symptoms or outcomes of a patient or groups of patients, methods of evaluating a
treatment therapy, methods of enhancing a-Gal A in a patient diagnosed with or suspected of
having Fabry disease, use of a pharmacological chaperone for a-Gal A for the manufacture of a
medicament for treating a patient diagnosed with Fabry disease or to a pharmacological
chaperone for a-Gal A for use in treating a patient diagnosed with Fabry disease as well as

embodiments relating to amenable mutations, the PCs and suitable dosages thereof.
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[00104] In one or more embodiments, the PC (e.g., migalastat or salt thereof) is
administered in combination with ERT. ERT increases the amount of protein by exogenously
introducing wild-type or biologically functional enzyme by way of infusion. This therapy has
been developed for many genetic disorders, including LSDs such as Fabry disease, as
referenced above. After the infusion, the exogenous enzyme is expected to be taken up by
tissues through non-specific or receptor-specific mechanism. In general, the uptake efficiency
is not high, and the circulation time of the exogenous protein is short. In addition, the
exogenous protein is unstable and subject to rapid intracellular degradation as well as having
the potential for adverse immunological reactions with subsequent treatments. In one or more
embodiments, the chaperone is administered at the same time as replacement enzyme (e.g.,
replacement a-Gal A). In some embodiments, the chaperone is co-formulated with the
replacement enzyme (e.g., replacement o-Gal A).

[00105] In one or more embodiments, a patient is switched from ERT to migalastat
therapy. In some embodiments, a patient on ERT is identified, the patient's ERT is
discontinued, and the patient begins receiving migalastat therapy. The migalastat therapy can
be in accordance with any of the methods described herein. In various embodiments, the
patient has some degree of renal impairment, such as mild, moderate or severe renal

impairment.

Administration of Migalastat

[00106] In some embodiments, migalastat or salt thereof is administered to an adult
patient. In some embodiments, age of the adult patient is =18 years. In some embodiments,
migalastat or salt thereof is administered to an adolescent patient. In some embodiments, age of
the adolescent patient is in a range of from 12 years to <18 years, from 13 years to <18 years,
from 14 years to <18 years, from 15 years to <18 years, from 16 years to <18 years, from 17
years to <18 years, from 12 years to <17 years, from 13 years to <17 years, from 14 years to
<17 years, from 15 years to <17 years, from 16 years to <17 years, from 12 years to <16 years,
from 13 years to <16 years, from 14 years to <16 years, from 15 years to <16 years, from 12
years to <15 years, from 13 years to <15 years, from 14 years to <15 years, from 12 years to
<14 years, from 13 years to <14 years, or from 12 years to <13 years.

[00107] In some embodiments, migalastat or salt thereof is administered to the patient

having a weight a range of from <15 kg to >45 kg, from 15 kg to <25 kg, from 25 kg to <35
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kg, or from 35 kg to <45 kg. In some embodiments, migalastat or salt thereof is administered
to the patient having a weight <15 kg. In some embodiments, migalastat or salt thereof is
administered to the patient having a weight >45 kg.

[00108] In some embodiments, about 25 mg of migalastat or salt thereof is administered
to the patient having a weight of <15 kg. In some embodiments, about 50 mg of migalastat or
salt thereof is administered to the patient having a weight in a range of from 15 kg to <25 kg.
In some embodiments, about 75 mg of migalastat or salt thereof is administered to the patient
having a weight in a range of from 25 kg to <35 kg. In some embodiments, about 75 mg of
migalastat or salt thereof is administered to the patient having a weight in a range of from 35
kg to <50 kg.

[00109] In some embodiments, the migalastat or salt thereof is administered at a first
frequency for a first time period, and then administered at a second frequency for a second
time period. The first frequency is greater (i.e., more frequent) than the second frequency. The
first frequency and the second frequency may be any dosing interval disclosed herein. In some
embodiments, the first frequency is every other day and the second frequency is every three
days, every four days, every five days, every six days or every seven days. In some
embodiments, the first frequency is every four days and the second frequency is every five
days, every six days, or every seven days.

[00110] In some embodiments, the migalastat or salt thereof is administered at a first
frequency for a first time period, then administered at a second frequency for a second time
period, and then administered at a third frequency for a third time period. The first frequency is
greater (i.e., more frequent) than the second frequency, and the second frequency is greater
than the third frequency. For example, in some embodiments, the migalastat or salt thereof is
administered at a first frequency of once every other day for a first time period, then the
migalastat or salt thereof is administered at a second frequency of once every four days for a
second time period, and then the migalastat or salt thereof is administered at a third frequency

of once every seven days for a third time period.

Administration of Migalastat without Caffeine
[00111] As mentioned above and described in further detail in the Examples below,

caffeine was surprisingly found to have a significant effect on the pharmacokinetics of
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migalastat. Accordingly, in some embodiments the patient does not consume caffeine within a
certain time interval of administering the formulation comprising migalastat or a salt thereof.
In various embodiments, this time interval includes abstaining from caffeine for at least 30
minutes, at least 60 minutes (1 hour), at least 90 minutes (1.5 hours), at least 2 hours, at least
2.5 hours, at least 3 hours or at least 4 hours prior to administering the migalastat or salt thereof
and at least 30 minutes, at least 60 minutes (1 hour), at least 90 minutes (1.5 hours), at least 2
hours, at least 2.5 hours, at least 3 hours or at least 4 hours after administering the migalastat or
salt thereof.

[00112] In some embodiments, the patient does not consume caffeine within a time
interval from at least 1 hour prior to and at least 1 hour after administering the migalastat or
salt thereof, i.e. the patient does not consume caffeine within about 1 hour of administering the
formulation comprising migalastat or a salt thereof.

[00113] In some embodiments, the patient does not consume caffeine within a time
interval from at least 2 hours prior to and at least 1 hour after administering the migalastat or
salt thereof.

[00114] In some embodiments, the patient does not consume caffeine within a time
interval from at least 2 hours prior to and at least 2 hours after administering the migalastat or
salt thereof, i.e. the patient does not consume caffeine within about 2 hours of administering
the formulation comprising migalastat or a salt thereof.

[00115] In some embodiments, the patient does not consume caffeine within a time
interval from at least 3 hours prior to and at least 2 hours after administering the migalastat or
salt thereof.

[00116] In some embodiments, the patient does not consume caffeine within a time
interval from at least 3 hours prior to and at least 3 hours after administering the migalastat or
salt thereof, i.e. the patient does not consume caffeine within about 3 hours of administering
the formulation comprising migalastat or a salt thereof.

[00117] In some embodiments, the patient consumes caffeine outside of the time interval
for abstaining from caffeine. For example, if the time interval for abstaining from caffeine is at
least 2 hours prior to and at least 2 hours after administering the migalastat or salt thereof, then
in some embodiments the patient consumes caffeine at least 2 hours prior to and/or at least 2
hours after administering the migalastat or salt thereof. In various embodiments, the patient

consumes caffeine at least 30 minutes, at least 60 minutes (1 hour), at least 90 minutes (1.5
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hours), at least 2 hours, at least 2.5 hours, at least 3 hours or at least 4 hours prior to
administering the migalastat or salt thereof. In various embodiments, the patient consumes
caffeine at least 30 minutes, at least 60 minutes (1 hour), at least 90 minutes (1.5 hours), at
least 2 hours, at least 2.5 hours, at least 3 hours or at least 4 hours after administering the
migalastat or salt thereof.

[00118] In some embodiments, not consuming caffeine within a certain time interval of
administering the formulation comprising migalastat or a salt thereof provides improvements
in the pharmacokinetics of migalastat, such as avoiding a decrease in migalastat arca under the
curve (AUC) and/or maximum plasma concentration (Cmax). In some embodiments, the patient
does not consume caffeine within 2 hours of administering the formulation comprising
migalastat or a salt thereof to avoid a decrease in AUC and Cmax for migalastat of about 57%
and about 60%, respectively.

[00119] In some embodiments, the patient fasts during the time interval for abstaining
from caffeine. In some embodiments, the patient does not consume food for at least 2 hours
before and at least 2 hours after administering the migalastat or salt thereof and the patient does
not consume caffeine for at least 2 hours before and at least 2 hours after administering the
migalastat or salt thereof.

[00120] In some embodiments, the patient fasts for a different time interval than the time
interval for abstaining from caffeine.

[00121] In some embodiments, the patient does not consume caffeinated beverages
during the time interval. In some embodiments, the caffeinated beverages include coffee,
espresso, tea, caffeinated energy drinks and caffeinated sodas.

[00122] In some embodiments, the patient consumes non-caffeinated beverages during
the time interval that caffeine is not consumed. Examples of suitable non-caffeinated beverages
include, but are not limited to, water (plain, flavored, sweetened), fruit juices without pulp, and
caffeine-free carbonated beverages. In some embodiments, the non-caffeinated beverage
includes a sweetened beverage. In some embodiments, the non-caffeinated beverage comprises
an artificially sweetened beverage. In some embodiments, the artificial sweetener comprises
aspartame or acesulfame potassium. Other artificial sweeteners and/or sugar substitutes
include, but are not limited to, sucralose, stevia and saccharin. In some embodiments, non-

caffeinated and/or low caffeinated beverages include decaffeinated coffee or decaffeinated tea.
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[00123] In some embodiments, rather than a complete abstention from caffeine, the
patient consumes only a small amount of caffeine during the time interval that caffeine is not
consumed. In various embodiments, the patient limits total caffeine intake to less than 200 mg,
less than 190 mg, less than 180 mg, less than 170 mg, less than 160 mg, less than 150 mg, less
than 140 mg, less than 130 mg, less than 120 mg, less than 110 mg, less than 100 mg, less than
95 mg, less than 90 mg, less than 85 mg, less than 80 mg, less than 75 mg, less than 70 mg,
less than 65 mg, less than 60 mg, less than 55 mg, less than 50 mg, less than 45 mg, less than
40 mg, less than 35 mg, less than 30 mg, less than 25 mg, less than 20 mg, less than 15 mg,
less than 10 mg, less than 5 mg, less than 4 mg, less than 3 mg, less than 2 mg or less than 1
mg during the time interval that caffeine is not consumed.
[00124] Other aspects of the present invention relate to informing patients about the
effect of caffeine consumption on migalastat pharmacokinetics (e.g. AUC and Cuax) and/or
instructing patients that caffeine should not be consumer within a certain time interval of the
migalastat administration. In some embodiments, this information and/or instruction is orally
provided to the patient by a health care provider. In some embodiments, this information
and/or instructions is provided to the patient in written form, such as in the prescribing
information, product label, product characteristics, product monograph, patient information or
the like. In various embodiments, this information and/or instructions is provided in the
product characteristics and/or prescribing information for GALAFOLD® in various countries in
which  GALAFOLD® is approved for wuse, or at a website such as
www.galafoldamenabilitytable.com or www.fabrygenevariantsearch.com, each of which is
hereby incorporated by reference in its entirety.
[00125] In some embodiments, the information and/or instructions include one or more
of the following:
¢ A pharmacokinetic study showed that administration of coffee containing

approximately 190 mg of caffeine resulted in a significant decrease in

migalastat systemic exposure (mean reduction in AUCp.» by 57% and mean

reduction in Cmax by 60%) when compared to water.

* A single-dose, 6-way crossover pharmacokinetic study was conducted in 20
healthy subjects to evaluate plasma the bioavailability of a 150 mg migalastat
HCI capsule when administered with coffee and sweetened beverages relative to

administration with water. The rate of absorption (tmax) of migalastat was not
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affected by administration of coffee or sweetened beverages in comparison to
water. However, consumption of 280 mL of coffee containing approximately
190 mg caffeine at the time of dosing resulted in significant decrease in
migalastat systemic exposure (mean reduction in AUCo.c by 57% and mean
reduction in Cmax by 60%) when compared to water. The bioavailability of
migalastat did not appreciably differ when administered with natural (sucrose:
8027 ng-h/mL AUCo» and 1265 ng/mL Cmax) and artificial (aspartame or
acesulfame K: 9075 ng.h/mL, 8641 ngh/mL. AUCo« and 1374 ng/mL,
1225 ng/mL Cmax respectively) sweeteners when compared to water (8613
ng.h/mL AUCoand 1328 ng/mL Cmax).

In addition to not consuming food at least 2 hours before and 2 hours after
taking migalastat, caffeine should not be consumed during this period.

Caffeine in any form should not be consumed during the 4-hour fasting period.
Consuming caffeine-containing beverages or other products containing caffeine
could affect the way migalastat works.

Water (plain, flavored, sweetened), fruit juices without pulp, and caffeine-free
carbonated beverages can be consumed during the 4-hour fasting period.
Migalastat exposure is decreased by approximately 40% when taken with food
and therefore it should be taken on an empty stomach. Food should not be
consumed at least 2 hours before and 2 hours after taking migalastat to give a
minimum 4 hours fast. Clear liquids can be consumed during this period, for
example water, fruit juices without pulp, carbonated drinks, tea or coffee

without milk or cream.

Monitoring Lyso-Gb3 and Migalastat [evels

[00126]

Lyso-Gb3 (globotriaosylsphingosine) can be monitored to determine whether

substrate is being cleared from the body of a Fabry patient. Higher levels of lyso-Gb3 correlate

with higher levels of substrate. If a patient is being successfully treated, then lyso-Gb3 levels

are expected to drop. One dosing regimen for Fabry disease is administering to the patient

about 20 mg to about 300 mg FBE of migalastat or salt thereof at a frequency of once every

other day.
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[00127] In some embodiments, the method further comprises measuring migalastat
levels. In one or more embodiments, migalastat concentration (e.g., ng/mL) is measured. In
some embodiments, the total area under the curve (AUCo.) is measured. In one or more
embodiments, the lowest concentration the migalastat reaches before the next dose (Cuougn) iS
measured.

[00128] Migalastat levels can be measured via methods known in the art. For example,
if measuring migalastat from tissue samples, tissue aliquots may be homogenized (7 puL water
per 1 mg tissue) using a homogenizer (e.g., FastPrep-24 from MP Biomedical, Irvine, CA).
Microcentrifuge tubes containing 100 ul of the tissue homogenate or 50 pul of plasma may then
be spiked with 500 ng/mL 13C d2-AT1001 HCI internal standard (manufactured by MDS
Pharma Services). A 600 pl volume of 5 mM HCI in 95/5 MeOH:HzO can then be added and
the tubes vortexed for 2 minutes, followed by centrifugation at 21000 x g for 10 minutes at
room temperature. The supernatants may then be collected into a clean, 96-well plate, diluted
with 5 mM HCI in dH>O and applied to a 96-well solid phase extraction (SPE) plate (Waters
Corp., Milford MA). After several wash steps and elution into a clean, 96-well plate, the
extracts may be dried down under N2 and reconstituted with mobile phase A. Migalastat levels
can then be determined by liquid chromatography — tandem mass spectroscopy (LC-MS/MS)
(e.g., LC: Shimadzu; MS/MS: ABSciex API 5500 MS/MS). The liquid chromatography can be
conducted using an ACN:water:formate binary mobile phase system (mobile phase A: 5 mM
ammonium formate, 0.5% formic acid in 95:5 ACN:water; mobile phase B: 5 mM ammonium
formate, 0.5% formic acid in 5:47.5:47.5 ACN:MeOH:water) with a flow rate of 0.7
mL/minute on an Halo HILIC column (150x4.6 mm, 2.7 um) (Advanced Materials
Technology, Inc.). MS/MS analysis may be carried out under APCi positive ion mode. The
same procedure may be followed for migalastat determination in plasma except without
homogenization. The following precursor ion—product ion transitions may be monitored:
mass/charge (m/z) 164.1—m/z 80.1 for migalastat and m/z 167.1—-m/z 83.1 for the internal
standard. A 12-point calibration curve and quality control samples may be prepared. The ratio
of the area under the curve for migalastat to that of the internal standard is then determined and
final concentrations of migalastat in each sample calculated using the linear least squares fit
equation applied to the calibration curve. To derive approximate molar concentrations, one

gram of tissue may be estimated as one mL of volume.
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[00129] In some embodiments, samples may be taken at 0, 1, 2, 3, 4, 6, 8, 12, 24, 48, 72,
96, 120, 144 and/or 168 hours after administration. In some embodiments, the migalastat
concentration 48 hours after administration is measured. In some embodiments, the
administration of the second time period is begun after more than about 5, 10, 15, 20, 25, 40,
50, 60, 70, 80, 90, 100, 125, 150, 175 or 200 ng/mL of migalastat is measured 48 hours after
administration of the migalastat during the first time period is measured.

[00130] In some embodiments, Lyso-Gb3 can be measured via methods known in the art
using validated assays. As with migalastat, lyso-Gb3 levels may be determined using liquid
chromatography — tandem mass spectroscopy (LC-MS/MS) (e.g., LC: Shimadzu; MS/MS:
ABSciex API 5500 MS/MS). For example, one process of measuring plasma lyso-Gb3 is
described in Hamler, Rick, et al. "Accurate quantitation of plasma globotriaosylsphingosine
(lyso-Gb3) in normal individuals and Fabry disease patients by liquid chromatography—tandem
mass spectrometry (LC-MS/MS)." Molecular Genetics and Metabolism, Volume 114.2
(2015):S51. In one or more embodiments, lyso-Gb3 is measured in samples from a patient's

urine.

Dose Adjustment

[00131] In some embodiments, the dosing frequency of migalastat or salt thereof is
adjusted in response to a change in the patient's eGFR. In exemplary embodiments, when the
patient's eGFR is reduced below 60 mL/min/1.73 m?, below 45 mL/min/1.73 m?, below 30
mL/min/1.73 m? or below 15 mL/min/1.73 m?, the dosing frequency can be reduced. In some
embodiments, the patient is not administered migalastat or salt thereof, when the patient's
eGFR is reduced below 60 mL/min/1.73 m? below 45 mL/min/1.73 m2, below 30
mL/min/1.73 m? or below 15 mL/min/1.73 m>.

[00132] Migalastat concentration can be measured from plasma samples at various times
to monitor clearance from the body. A clinically relevant increase in Ciough suggests significant
accumulation of plasma migalastat concentration. If the migalastat is not cleared from the body
enough prior to the next dose administration, then the levels of migalastat can build up,
possibly leading to an inhibitory effect. Thus, in one or more embodiments, a change in the
dosing frequency occurs after a 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.9, 2.0, 2.1, 2.2, 2.3, 2.4,

2.5,2.6,2.7,2.8, 2.9 or 3.0-fold increase in Cirough compared to normal renal function Cirough.
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[00133] In one or more embodiments, a change in the dosing frequency occurs after a
11,12,13,14,15,16,1.7,1.8,19,2.0,2.1,2.2,23,24,25, 2.6, 2.7,2.8, 2.9 or 3.0-fold
increase in AUCp.» compared to normal renal function AUCp.

[00134] In some embodiments, the method further comprises measuring lyso-Gb3 in one
or more plasma samples from the patient. A first baseline lyso-Gb3 level may be determined
during the first time period. As used herein, "baseline lyso-Gb3 level” refers to the lowest
plasma lyso-Gb3 value measured during a given time period or dosing regimen. Thus, if the
lyso-Gb3 levels go up significantly from the baseline lyso-Gb3 levels, this may indicate kidney
disease progression and/or improper clearance of migalastat. Thus, in further embodiments, the
administration of the second time period is begun after an increase (e.g., of at least about 20,
25, 30, 33, 35, 40, 45 or 50% and/or 1, 1.25, 1.5, 1.75, 2, 2.25, 2.5 or 3 nM) above the first
baseline lyso-Gb3 level is measured. A 33% and/or 2 nM increase from baseline in plasma
lyso-Gb3 has been deemed clinically relevant based upon Phase 3 data in Fabry patients
signaling either inhibition-induced migalastat exposure from decline in renal function and/or
progression of disease condition. Lyso-Gb3 levels may be measured at varying frequencies
(e.g., about once every 2, 3, 4 or 5 months). It is thought that it takes about 3 months for a
baseline lyso-Gb3 level to be established once a dosing regimen has been started.

[00135] In some embodiments, the administration of the second time period may begin
after an increase above the first baseline lyso-Gb3 level is at least about 30, or 33% and/or
2nM and/or more than about 50 ng/mL of migalastat is measured 48 hours after administration
of the migalastat during the first time period is measured. In some embodiments, the
administration of the second time period may begin after an increase above the first baseline
lyso-Gb3 level is at least about 30, or 33% and/or 2nM and/or more than about 50 ng/mL of
migalastat is measured 48 hours after administration of the migalastat during the first time
period is measured, or there is a greater than 1.5-fold increase in AUCgp.w and/or Cuough

compared to normal renal function during the first time period.
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EXAMPLES

Example 1: Study of Effect of Caffeine and Sweeteners on Migalastat Pharmacokinetics

[00136] The example describes the AT1001-045 study, which was an open-label study
of the bioavailability, safety and tolerability of migalastat in combination with caffeine and

sweeteners.

Objectives and Endpoints

[00137] The primary objective was to evaluate plasma migalastat bioavailability of the
150 mg migalastat HCI capsule in a caffeinated beverage, a sucrose beverage, a combination
caffeinated and sucrose beverage, an aspartame artificial sweetener beverage, and an

acesulfame potassium artificial sweetener beverage relative to water in healthy subjects.

[00138] The secondary objective was to assess the safety and tolerability of migalastat
HCl in healthy subjects.
[00139] The primary endpoints were ANOVA comparisons of interest between each test

treatment and reference treatment for Cmax, AUCo+ and AUCo. The comparisons of interest

were point estimate ratios and lower/upper 90% confidence intervals.

Study Design

[00140] This was a single-center, single dose, randomized, open-label, 6-way crossover
study. Each subject received a single oral dose of migalastat HCI 150 mg for each of 6 periods.
The study schematic is shown in FIG. 4.

[00141] In randomized sequence, each subject received a 150 mg migalastat HCI
capsule with a caffeinated beverage, a sucrose drink, a combination caffeinated and sucrose
beverage, an aspartame artificial sweetener drink, an acesulfame potassium artificial
sweetener drink, or water.

[00142] All study treatments were administered in the fasted condition (overnight + 4
hours post-dose).

[00143] Each single dose administration was followed by a 72-hour PK sampling period
which also served as the between-treatment washout interval.

[00144] Subjects were domiciled for duration of the 6 treatment periods through the

Period 6 72-hour blood sample (approximately 19 days, including Day -1).
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[00145] Approximately 7 days after Period 6 dosing (Day 23), subjects returned to the
clinic for a follow-up visit.
[00146] The entire duration of the study, including screening was approximately 7.5
weeks.
[00147] Subjects who discontinued from the study were not be replaced.
[00148] Appropriate migalastat exposure ratios (Cmax and AUC) with corresponding

90% confidence intervals will be used to address the comparisons of interest:
e (Caffeine (test) vs. water (reference)
® Sucrose (test) vs. water (reference)
e (Caffeine + Sucrose (test) vs. water (reference)
® Agpartame (test) vs. water (reference)

¢ Acesulfame K (test) vs. water (reference)

Study Population, Sample Size and Dose

[00149] Study Population: male and female healthy subjects 18 to 45 years of age.
[00150] Sample Size: 20 subjects balanced for gender.

[00151] Dose: A single 150 mg capsule of migalastat hydrochloride, provided as
GALAFOLD®.

Preparation of Test Treatments

[00152] The following test treatments were prepared:
[00153] Caffeinated beverage: 8 oz of caffeinated tea; nothing added; administered
warm (40 to 50 degrees C) and consumed within 10 minutes
[00154] Sucrose drink: 8 oz sucrose solution prepared with 26 grams sucrose, chilled
before drug administration, and consumed within 10 minutes

® Equivalent to sucrose content in one 8 oz serving of cane sugar-containing

Coca-Cola®

[00155] Caffeinated + Sucrose drink: 8 oz caffeinated/sucrose beverage, chilled before
drug administration, and consumed within 10 minutes (e.g., Jolt ®)
[00156] Aspartame: 8 oz aspartame solution prepared with 125 mg aspartame, chilled
before drug administration, and consumed within 10 minutes

® Equivalent to aspartame content in one 8 oz can of Diet Coke®
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Acesulfame K: 8 0z acesulfame K solution prepared with 30 mg acesulfame K,

chilled before drug administration, and consumed within 10 minutes

Results

[00158]

Equivalent to acesulfame K content in one 8 oz can of Diet Coke® or Coca-

Cola® Zero Sugar

The pharmacokinetics of migalastat for each treatment are shown in FIG. 5 and

Table 2 below. For a treatment to be considered bioequivalent to water, the 90% confidence

intervals must be within 80% to 125% of the values with water.

[00159] Table 2 — Migalastat Pharmacokinetics
Treatment Cmax (ng/mL) AUCo. (ng-h/mL) AUCo.0 (ng-h/mL) | tmax (h) ty, (h)
GeoMean | Ratio | GeoMean | Ratio | GeoMean | Ratio | Median | Mean
(CV%) (90% (CV%) (90% (CV%) (90% Min—- | (CV%)
[N] CI's [N] CI’s) [N] CI’s) Max) [N]
[N]

Reference 1328 - 8616 - 8570 - 4120- 75
(water) (33.4) [20] (29.0) (30.8) [17] 4.0) (59.2)

[20] [20] [17]

Acesulfame 1225 92.3 8117 93.9 8621 96.1 4(2.0- 72
K (35.7)[20] | (81.0, (36.5) (82.7, (35.9) [15] (82.7, 6.0) (51.3)

105.0) [20] 106.6) 111.8) [20] [15]

Aspartame 1374 103.3 9081 104.9 9043 102.9 4(2.0- 8.1
(33.7)[20] | (90.7, (30.4) (82.7, (30.5) [18] (89.3, 4.0) (63.3)

117.6) [20] 106.6) 118.7) [20] [18]

Sucrose 1265 95.3 7959 92.2 8008 91.8 32.0- 7.8
(31.5) [20] | (83.7, (29.8) (81.2, (30.2) [19] (79.7, 4.0) (80.5)

108.5) [20] 104.7) 105.8) [20] [19]

Caffeine 529 (41.3) 399 3717 43.1 4100 45.8 32.0- 10.2
[20] (35.0, (48.3) (38.0, (53.5) [15] (394, 4.0) (84.9)

45.4) [20] 49.0) 53.4) [20] [15]

Caffeine + | 611 (39.8) 459 4052 46.9 4268 47.7 32.0- 8.8
Sucrose [20] 40.3, (39.3) (41.3, (44.5) [15] (40.9, 4.0) (87.8)

52.3) [20] 53.2) 55.5) [20] [15]

[00160] As can be seen from FIG. 5 and Table 2, the artificial sweeteners acesulfame K

and aspartame are bioequivalent to water. Accordingly, in some embodiments, drinks

containing these artificial sweeteners may be administered with migalastat.

[00161]

Sucrose was very close to bioequivalent; the mean difference in AUC was only

an 8% decrease with sucrose which is not considered clinically relevant. Accordingly, in some

embodiments, drinks containing sucrose may be administered with migalastat.
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[00162] There was a major caffeine-migalastat interaction; Cnax Was decreased by 60%,
and AUC was decreased by 57% for caffeine alone; similar decreases were observed for
caffeine + sucrose. Accordingly, in some embodiments, migalastat should not be administered
with caffeinated beverages.

[00163] The patent and scientific literature referred to herein establishes the knowledge
that is available to those with skill in the art. All United States patents and published or
unpublished United States patent applications cited herein are incorporated by reference. All
published foreign patents and patent applications cited herein are hereby incorporated by
reference. All other published references, documents, manuscripts and scientific literature cited
herein are hereby incorporated by reference.

[00164] While this invention has been particularly shown and described with references
to preferred embodiments thereof, it will be understood by those skilled in the art that various
changes in form and details may be made therein without departing from the scope of the
invention encompassed by the appended claims.

[00165] The embodiments described herein are intended to be illustrative of the present
compositions and methods and are not intended to limit the scope of the present invention.
Various modifications and changes consistent with the description as a whole and which are
readily apparent to the person of skill in the art are intended to be included. The appended
claims should not be limited by the specific embodiments set forth in the examples, but should
be given the broadest interpretation consistent with the description as a whole.

[00166] Patents, patent applications, publications, product descriptions, GenBank
Accession Numbers, and protocols are cited throughout this application, the disclosures of

which are incorporated herein by reference in their entireties for all purposes.
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‘What is claimed is:

1. Formulation comprising a therapeutically effective dose of migalastat or a salt thereof
for use in the treatment of Fabry disease in a human patient in need thereof, wherein the
formulation comprising migalastat or a salt thereof is administered without concurrent

administration of caffeine.

2. The formulation according to claim 1, wherein the formulation comprising migalastat

or a salt thereof is administered orally to the patient.

3. The formulation according to any one of claims 1 and 2, wherein the patient does not
consume caffeine within a certain time interval of administering the formulation comprising
migalastat or a salt thereof to avoid a decrease in AUC and Cmax for migalastat of about 57%

and about 60%, respectively, is avoided.

4. The formulation according to any one of claims 1 to 3, wherein the patient does not
consume caffeine within a time interval from at least 2 hours prior to, to at least 2 hours after

administering the formulation comprising migalastat or a salt thereof.

5. The formulation according to any one of claims 1 to 4, wherein the patient does not
consume caffeine within a time interval from at least 3 hours prior to, to at least 2 hours after

administering the formulation comprising migalastat or a salt thereof.

6. The formulation according to any one of claims 1 to 5, wherein the patient does not
consume caffeine within a time interval from at least 3 hours prior to, to at least 3 hours after

administering the formulation comprising migalastat or a salt thereof.

7. The formulation according to any one of claims 1 to 6, wherein the patient consumes

caffeine outside of the time interval for abstaining from caffeine.
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8. The formulation according to any one of claims 1 to 7, further comprising
administering caffeine to the patient at least 4 hours prior to administering the formulation

comprising migalastat or a salt thereof.

9. The formulation according to any one of claims 1 to 8, further comprising
administering caffeine to the patient at least 4 hours after administering the formulation

comprising migalastat or a salt thereof.

10. The formulation according to any one of claims 1 to 9, wherein the patient consumes

non-caffeinated beverages during the time interval for abstaining from caffeine.

11. The formulation according to any one of claims 1 to 10, wherein the patient fasts during

the time interval for abstaining from caffeine.

12. The formulation according to any one of claims 1 to 11, wherein the patient fasts within
a time interval from at least 2 hours prior to, to 2 hours after administering the formulation

comprising migalastat or a salt thereof.

13. The formulation according to any one of claims 1 to 12, wherein the salt of migalastat

is migalastat hydrochloride.

14. The formulation according to any one of claims 1 to 13, wherein the therapeutically
effective dose of migalastat or a salt thereof is in a range of from 100 mg to 150 mg every

other day.

15. The formulation according to any one of claims 1 to 14, wherein the therapeutically
effective dose of migalastat or a salt thereof is about 123 mg free base equivalent (FBE) every

other day.

16. The formulation according to any one of claims 1 to 15, wherein the therapeutically

effective dose of migalastat hydrochloride is about 150 mg every other day.
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ccecttectgtaggggcagagaggttcectacttcattactgegtectectgggaaggecatcag 60
gactgctggctaaagtgggaaccaggactctttgtgagttaagaatttgtgtatttatat 120
gtgtgttatacacattttttaaaaaactgtaacgacatcaggttgagcagtcgtctceccgyg 180
gtggtgaattatgtgtatttttaaattttatactatattgttatttttcaaatgttcgaa 240
attgaatatgtagattgttgttatcagcagaaaaataaacattattcaaatactctattc 300
agtaaagtaatttattgggcgcctttgtcaagcacgcatttgecctagatgtgactctaca 360
gataaaattcacttggggcctcccecttacagacaatcaggcagtggagactgagtgectyg 420
aatggatagaccagcactcagaccactattttcagtatctgtttttcttaactcagggec 480
gtggttttcaaacgtttttcgceccttacggtcacccttagggtcecceccgagaccggeccayg 540
acagacagatatacaaaaacacatacacagtcatgagcgtccaccatttccccaccagge 600
gcagcacaggcggctteeccggecactgagatgggggggaggagggagagagegcgaggggyg 660
gaggggaaagcagagaacgaaagaggcggaggcggccecccgaacceccgctetggtettea 720
tcatcaccacccctgggtcecccagttcccacccacacaccaacctctaacgataccgggt 780
aattttcctccttcecttcececctcaaacggctatagecgagacggtagacgacgaccagaacta 840
cttctgctcacgtaagcgagtaatcacgtgagcgcecctacgtcatgtgagatcteggtecac 900
gtgagcaactctcggcttaaactcgggatcactaaggtgecgcacttecttetggtatgg 960
aaatagggcggotcaatatcaagaaaggaagagggtgattggttagcggaacgtettacy 1020
tgactgattattggtctacctctggggataaccgteccagttgccagagaaacaataacy 1080
tcattatttaataagtcatcggtgattggtccgececctgaggttaatcttaaaageccag 1140
gttacccgcggaaattitatgectgtceggtcaccogtgacaatgcagectgaggaacccagaa 1200
ctacatctogggctgcgegettgegettcgettcctggeectecgtttecctgggacatecect 1260
gogggctagagcactggacaatggattggcaaggacgcctaccatgggetggctgecactgg 1320
gagcgcttcatogtgcaaccttgactgccaggaagagccagattcctgecatcaggtateag 1380
atattgggtactcccttcecctttgettttceccatgtgtttgggtgtgtttggggaactgga 1440
gagtctcaacgggaacagttgagcccgagggagagctceccecccacccgactetgetgetge 1500
ttttttatccccagcaaactgtcccgaatcaggactagcecctaaactttectetgtgtgac 1560
ctttcectgoggatgggagtccggccagecggeccctgtttetttctetctctetetctetet 1620
cgttctcettetetttetectttetettetttcctetctetttctetectcteccctgeccgyg 1680
ttctecttttttcactgcteccttgcagagcagggecaccccataggcagtgtgeccaaagt 1740
agccctgcccggttetattcagacccttcttgtgaacttetgetettectetgecgggtyg 1800
ctaaccgttagaacatctagggtgggtaggaggaatggggaactaagattcgtgccattt 1860
tttetecttttggggtcgtggatttectcggcagtatctcgagggagttagagagaccata 1920
aggtcgctgagatctcectcccacctcgeccatgagegtggcatcaggctggaaggtitgaca 1980
tggaggaactttatacatttacacctttgecgtgagggttgaggctggattagataggtat 2040
tgaacatatctgaccctcacaatccttatctgtaaattgggattacaaccttttaattitc 2100
agggagctgacaaaaaaaatctgaaaaatagticttatctcacacaggtgagttttcaag 2160
gagataacctatttaaagtacatagcacagcgcttgaccattcaactgegecttacagage 2220
aaatgttcaatgggaaaatgaatgtaaatctacaaatctgaatgaatatgtgtatttttce 2280
tggagagaggatatttacctttcttcaaattctcaaagggctctgtgatttaaaaaaggt 2340
taggaatcactgatagatgttggtaaaaggtggcagtcacagtacatttctgtgtccata 2400
agttattcctatgaatatctttatagataaagtcaggatgttggtcagacatcacagaaqg 2460
aaattggccttgtaagtttcatgtgaccctgtggtacagtatgtgtggcaattttgecca 2520
tcacggatttttttttattggtatttgcatctgattataaaactaatgcatgatcattagce 2580
aaaaaatgtagataaagaagagcaaaatgaaaataaagatttccccccaccgttccacca 2640
cccagaaataatcatggtttaaatgttaatatacaaccttacaattgttttctatataaa 2700
tgaaaacatagatttctttatttcattattttccataaaaaatggatcatgttitatgtca 2760
tgtttggctaatggcaagaccctggcacccagtctgggctcaaattctgecctecattgtta 2820
cttagccctgtgacattgggtaaattacactttttttttttttttttttttgagacgggyg 2880
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tctcgctcectgtecgeccaggctggagtgcagtggcacgatctecggectcactgcaagteccge 2940
ctcctgggttcacgccaticttetgectecagecteccgagtagetgggactacaggecgea 3000
tgccaccacgcctggectctttttttttttttttttttttttagtacagacggggtttcac 3060
catgttagccagggtggtctcaatctcctgacctegtgattcgeccgectcagectecca 3120
aagtgctggtgtgagccaccgtgcccagecttacttttttttttgagagggggtctcact 3180
ctgtcacccaggttggagtgcagtggcgcgatctctgectcagtgcaaactccaccteecyg 3240
gotttaagcagttctcectgtegtagtectcctgagtagetgggattacaggcacaccacca 3300
cggccagctaatttttgtattttcagtagagacgggtttcaccatgttgcccaagetggt 3360
ctcgaactcctggcctcaagtgatctgeccgecttggectecccagagtgectgggattaca 3420
ggtgtgagccaccgcacccggectecttttttettttttagtctatcataccttgcaaata 3480
cagtggttcttcctatgtgttggttttgatatttatgtaatcaaacacatcagtttttce 3540
tttctgatttctgactttggggtcatgctgagaaagtcctttectacctgaagataatac 3600
agtatatacgtttcttactagtatttttogtggatttttaaaatatttaaatctttagtcc 3660
atctgaacttgttcttctatcagaaatgccacatttaataaataataagtcccatggtat 3720
cagatggctggaaggacctictttcgaaactttgtttaattccattaatctgtgtattctt 3780
attctaatgctaatagttccacactagettcotttatettttttttecttttotttttttt 3840
ttttogagctggagtttcgetettgttgecccaggctggagtacaatgtcacgatectcggtt 3900
caccgcaacctccgceccteccaggttcaagcaattectcctgectecatectcgegagtaget 3960
ggaattacaggcatgcgccaccacgcectagectattttgtatttttagtagagatggggtt 4020
tctccatgttggtcaggctggtctcaaactcccagectcaggtgatctgectgectecgge 4080
ctcccaaaatgctgttattacaggcgtgagccaccacgecccagecttcatecttttaatga 4140
atgtacatgtatgtaatcttttaggtgaactttttgtaatgttgtgccaagttccttaaa 4200
aagcccttttggaagectgggcaggtggccacgectgtaatceccagecattttgggagtetyg 4260
aggcaggtggatcacttgaggccaggagttcaagactagecctagccaaaatgcaaaacce 4320
tgtctctactaaagatacaaaaattagccggatgcgatggcacatgectgtaatctcage 4380
tactcgggaggctgaggtagaagaatcgecttgaaccggggaggcagaggttgcagtgage 4440
aagatggcgccactgcactccagectgggtgacagagggagactccatctcaaaaaaaaa 4500
aaaaaaaaaaaagataaaaaggaaacctaagtactcttgggctttgttaaggattttgtt 4560
aaatatacaaaggattgcagggaaaattaacttatttttaatattgagtatgcttatcca 4620
agagcaaaataatatttctccatttattcaaatcatttaggagcatcatagttttaacat 4680
atgggccttgcacgtatcttaaatttatctctaggecattttaggttgttcagttgttett 4740
gtgaatgggatctttttctccaaataggattattgttgatatctgttgattatgttaact 4800
ttgtagtttctgactttactgaactgtcttcttagatctaatactecttttcaatttcate 4860
atatatttctcattcctattttgtttggggtttttagggcgggaatattaacgggataag 4920
agagacaaaagaaaatctggaaaaacaattcattttaccttacattgecttgtgattacta 4980
ccacactattactgggttggaaaaaattgtgaaatcccaaggtgcctaataaatgggagyg 5040
tacctaagtgttcatttaatgaattgtaatgattattggaatttctetttcagtgagaag 5100
ctcttcatggagatggcagagctcatggtctcagaaggctggaaggatgcaggttatgag 5160
tacctctgcattgatgactgttggatggctccccaaagagattcagaaggcagacttcag 5220
gcagaccctcagecgetttectecatgggattcgeccagectagectaattatgtgagtttatag 5280
ataatgttcttgttcattcagaggactgtaagcacttctgtacagaagcttgtttagaaa 5340
cagccctcecatggcecgggcgtggtggectcacgctgtaatcecccaacactttgggaggecgayg 5400
gcgggtggatcacctgaggtcaagagttcaagaccagectggccaacatggtgaaaccece 5460
aactctattaaaagtacaaaaaattagctgggcatggtggtgaacgcctgtaaccccagce 5520
tacttgggaggctgaggcaggagaatcgecttgaacccaggaggtggaagtttcagtgage 5580
tgagatcacgccattgcactctagectgggcaacaaaagagaaactccatctcaaaaaaa 5640
aaaacaaggaaaaaaagaaacagccctcatgacacttagaaagtagaatagectggectgtt 5700
atctgaacattgaattgtaaggcttatcaggtggactttgcattccatcagcagacaatt 5760
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tttttttttttttttttttgagatggagtctcattetgtctecccaggetggagggcagtyg 5820
gtgcgatctcggctcactgcaagctccacctectgggttcatgeccattctectgectecayg 5880
cctcccaagtagctgggaccacaggcacccgecaccatgeccagttaattttttgtattt 5940
ttagtagagacggggtttcaccatgttagccaagatggtctcgatetectgacctecgtaga 6000
tccgcecccacctecggecteccaaagtgectgggattacaggcatgageccaccgcecgectagec 6060
tacaaatgttttgtaatagctcttgaggcccatcttggagttctcecttttgctaaaacca 6120
ctgaactctctaggaggaaaaaggaacttggttecttgacatatgtgtgcatgtatttcca 6180
tataacctttaggaagctattgcaatggtactataaactagaattttagaagatagaagyg 6240
aaaatattctggagatcattgaagagaaatggagtccaacactagttaaagatgatgaag 6300
acagatttttttttttgacggagtctcgectetgtcgeccaggetggagtgcagtggcaca 6360
atctcagctcactgcaaccctccacctettgggttcaagtgattctcecctgectcagecte 6420
ccaagtagctgggactacaggcgcacaccaccacgecccggctaatttttgtatttttagt 6480
agagacaaggtttcaccatattcgccaggctggtctcgaactcctgaccttgtaatcecge 6540
ccaccttggcctceccaaagtgctgggattacaggcatgageccaccacgecccggecgatga 6600
agacagattttattcagtactaccacagtagaggaaagagccaagttcaattccaaatac 6660
aacaaagacaggtggagatttatagccaatgagcagattgagggggtcagtggatggaat 6720
atttaagaagacatcaagggtagggagcttcttgctaaagcttcatgtacttaaacaaga 6780
agggtgggggatgagggaaattgatcagatatcaatggtggcagtattgacttagcagga 6840
ttcttgctaagaggtcttgctaggacagacataggaagccaaggtggaggtctagtcgaa 6900
aagaaggctcatcagagaagtctaactaaagtttggtcaagaagagtctttgtcaaggta 6960
aatctatcatttccctcaaaaggtaattttcaggatcccatcaggaagattagcatgget 7020
gctagctttctcecctcagttctgggctatagectcacatgecctagtttgaactagetcagea 7080
gaactgggggatttattctttgtcttccaacaaactcatctggatgattttgggggtttyg 7140
tggggaaaagcccccaatacctggtgaagtaaccttgtctcecttececccagectggaatgyg 7200
ttctctectttctgectacctecacgattgtgettctacaatggtgactettttecteccetet 7260
catttcaggttcacagcaaaggactgaagctagggatttatgcagatgttggaaataaaa 7320
cctgcgcaggcttcecectgggagttttggatactacgacattgatgeccagacctttgetyg 7380
actggggagtagatctgctaaaatttgatggttgttactgtgacagtttggaaaatttgyg 7440
cagatggtaatgtttcattccagagatttagccacaaaggaaagaactttgaggccatgg 7500
tagctgagccaaagaaccaatcttcagaattttaaataccctgtcacaatactggaaata 7560
attattctccatgtgccagagctcccatectecttictcttitcagtticattaattaattaatt 7620
aattcatgtaaaatccatgcatacctaaccatagctaatattgtgcacttataattcaag 7680
agggctctaagagttaattagtaattgtaactctctataacatcatttaggggagtccayg 7740
gttgtcaatcggtcacagagaaagaagcatcttcattcctgectttcctcaatatacaca 7800
ccatctctgcactacttcctcagaacaatcccagcagtctgggaggtactttacacaatt 7860
taagcacagagcaactgcctgtcecctgetgctagtttaaacatgaaccttceccaggtagec 7920
tcttecttaaaatatacagccccagectgggcatgatggectcatgectgtaatcecctagecact 7980
ttgggaggctgaggcgggtggattacttgaggtcaggagttcgagaccaccctggeccaac 8040
atggtgaaaccccatctctagtaaaaatacaaaaattagctgactttggtggcacatygec 8100
tgtaatcccagctacttgggaagetgagacagaagagtcacttgaacctgggaaacagag 8160
gttgcagtgagccaagatcgcaccactgcactccaccctggatgacagactgaaccccat 8220
ctcaaaaaattaaaataaaataaaataaaataactatatatatagccccagctggaaatt 8280
catttctttceccttattttacccattgttttctcatacaggttataagcacatgtecttyg 8340
gccctgaataggactggcagaagcattgtgtactectgtgagtggectectttatatgtgg 8400
ccctttcaaaaggtgagatagtgagcccagaatccaatagaactgtactgatagatagaa 8460
cttgacaacaaaggaaaccaaggtctccttcaaagtccaacgttacttactatcatccta 8520
ccatctctcccaggttccaaccacttctcaccatccccactgectgtaattatagectaag 8580
ctaccatcacctggaaagtcatccttgtgtcttceccecctttatttcaccattcatgtectyg 8640
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tctatcaacagtccttccaccagtatctctaaaatatctectgaatcagecccacttectt
ccatcttcactacatgcaccctggeccttccaagectactatcggctctcaaccagactget
gggaccacctgatctctcectgecttccactctgtctcaaccecccatctattttecaagecage
actagagttatcatattaaaatgtaaatatcagttttttttttaaagaaaaaaaccctga
gacttaacagagttataaaaaatataaatgtcatcatcagttccctgecttaaaaccctta
actcgcttccaattgcacttggaatgaaaccaaactgcactgatccagcceccttgectgece
tccccaaagtccaaggggtcatggectectttcecectggctacactggttttectttectgtece
tcaacactgcaagcctattgctgeccccagggectttacacttgetttttttectgectaga
acagttcttccccaaagatttttaaagggccgggctceccttaacattgaagtcgcagacca
aacgccacatatgcagacagttcttctctaactactttaaaatageccctectgteccattea
ttcttcatcacattaacctgtttaattttcttctcagagecteccacactatttggaagtat
ttgttgacttgttaccatgtctccccactagagtgtaagtttcatgagggcagggacctt
gtctgactttgactgtatctctcgcatatggttaagtgttaaatagttatttatggaatyg
aatccctattattccctcattatctctgcaaaatagtecttttttctcaacatcttaaacce
tgatatcccacctgcctatctacaaactttttttttgecgacagagtctcactgtcaccca
ggctagagtgcagtggcgccatctcggctcactgcaacctececgectceccgggtttaageyg
attctcttgcctcagectcecccagtagectgggattataggecgtgegectaccacatectgget
aatttttgtatttttagtagagatggtttcaccatgttggccaggecttgtctcgaactec
tgacctcagatgatccacctgecctcecggectcecccaaagtgectgggattacaggcatgagec
accgtgcccagcctctacaaactttttattccattaacaaactatatgctgggatttaag
ttttcttaatacttgatggagtcctatgtaattttcgagettttaattttactaagacca
ttttagttctgattatagaagtaaattaactttaagggatttcaagttatatggecctact
tctgaagcaaacttcttacagtgaaaattcattataagggtttagacctcecttatggaga
cgttcaatctgtaaactcaagagaaggctacaagtgcctecctttaaactgttttcatcte
acaaggatgttagtagaaagtaaacagaagagtcatatctgttttcacagcccaattata
cagaaatccgacagtactgcaatcactggcgaaattttgctgacattgatgattcectgga
aaagtataaagagtatcttggactggacatcttttaaccaggagagaattgttgatgttyg
ctggaccagggggttggaatgacccagatatggtaaaaacttgagccctecttgttcaag
accctgcggtaggcttgtttectattttgacattcaaggtaaatacaggtaaagttcecctyg
ggaggaggctttatgtgagagtacttagagcaggatgctgtggaaagtggtttctccata
tgggtcatctaggtaactttaagaatgtttcctectctecttgtttgaattatttcattet
ttttctcagttagtgattggcaactttggecctcagectggaatcagcaagtaactcagatyg
gccctcectgggectatcatggectgectectttattcatgtectaatgacctecgacacatcage
cctcaagccaaagctctceccttcaggataaggacgtaattgeccatcaatcaggacceccttyg
ggcaagcaagggtaccagcttagacaggtaaataagagtatatattttaagatggecttta
tatacccaataccaactttgtcttgggcctaaatctatttttttceccttgetettgatgt
tactatcagtaataaagcttcttgctagaaacattactttatttccaaaataatgctaca
ggatcattttaatttttcctacaagtgcttgatagttctgacattaagaatgaatgccaa
actaacagggccacttatcactagttgctaagcaaccacactttcttggtttttcaggga
gacaactttgaagtgtgggaacgacctctctcaggcttagectgggctgtagectatgata
aaccggcaggagattggtggacctcgctcttataccatcgcagttgcttececctgggtaaa
ggagtggcctgtaatcctgcecctgcttcatcacacagectcecctecctgtgaaaaggaagcta
gggttctatgaatggacttcaaggttaagaagtcacataaatcccacaggcactgttttyg
cttcagctagaaaatacaatgcagatgtcattaaaagacttactttaaaatgtttatttt
attgccaactactacttcctgtccacctttttcteccattcactttaaaagectcaaggcta
ggtggctcatgcctgtaatcccagcactttgggaggctgaggcgggcagatcacctgagyg
tcgggactttgagacccgcctggacaacatggtgaaaccccatttctaataaaaatataa
aaattagccaggtgtggtggcgcacctgtggtcccagectactctgggggcetgaggcatga

FIG.1D
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gaatcgcttgaacccgggagtggaggttgcattgagctgagatcatgeccacctcactcca
gcctgggcaacaaagattccatctcaaaaaaaaaaaaaaagccaggcacagtggetcatyg
cctggaatcccagcacttttggaagectgaggcaggcagatcacttgaggttaggatttca
agaccagcctggctaacatagtaaagccctgtctctactaaaaatacaaaaattageccayg
gtatggtggcgagcttctgtagccccagctactcaggagactgaggcaggagaatcactt
gaacccgggaagtgggggggtgcagtgacccaagatcacgccactgcattccagectggyg
caacagagcaagactccatctcaaaaaaaaaagttctatttccttgaataaaattttccyg
aagtttaaactttaggaataaaactattaaacccgtatttactcatccagatacccacce
cccttgttgagattctcecteccaattatcaaaatgtgtagcatatttaactaccaagagcet
aaacatcattaagactgaaatgtattaagaaggatgtataggccaggcacggtgtctcac
gcctgtaatcccaacactttgggaggccaagtcgggcggatcacgaggtcaggagatgga
gaccatcctggccaacatggtgaaaccccctctctactaaaaatacaaaaattageccagyg
caggtggcaggcacctgtaatcccagctactccagaggctgaggcaggacaatcacttga
acctgggaggcagaggctgcagtgagctgaggttgtaccaattgcactccagectaggta
acgagcaacactccatctcaaaaaaagaaaaaaaaaaagatgtataatttggaactgtta
agaggcattttaaaga

FIG.1E
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MOLRNPELHL GCALALRFLA LVSWDIPGAR ALDNGLARTP TMGWLHWERE MCNLDCQEEP 60
DSCISEKLFM EMAELMVSEG WKDAGYEYLC IDDCWMAPQR DSEGRLQADP QRFPHGIRQL 120
ANYVHSKGLK LGIYADVGNK TCAGFPGSFG YYDIDAQTFA DWGVDLLKEFD GCYCDSLENL 180
ADGYKHMSLA LNRTGRSIVY SCEWPLYMWP FQKPNYTEIR QYCNHWRNFA DIDDSWKSIK 240
SILDWISFNQ ERIVDVAGPG GWNDPDMLVI GNFGLSWNQQ VTQMALWAIM AAPLFMSNDL 300
RHISPQAKAL LQDKDVIAIN QDPLGKQGYQ LRQGDNFEVW ERPLSGLAWA VAMINRQEIG 360
GPRSYTIAVA SLGKGVACNP ACFITQLLPV KRKLGFYEWTI SRLRSHINPT GTVLLQLENT 420
MOMSLKDLL 429
FIG.2

Atgcagctgaggaatcccgagctceccacctgggetgtgetectggectetgecggttectggecc
Ctcgtgtcctgggacatccecctggecgctagggecctecgataacggactggeccggacccce
Acaatgggatggctccactgggaaaggttcatgtgcaatctggactgtcaggaggaaccce
Gactcctgcatcagcecgaaaagctcecttcatggagatggecgagcectgatggtgagegaggge
Tggaaggacgccggctacgagtatctgtgcatcgatgactgectggatggececctcaaagyg
Gactccgaaggcaggctgcaggctgatccccaaaggtttecceccacggaatccggecagcete
Gccaactacgtgecattccaagggcctcaagectcggcatctacgecgacgtgggcaacaaa
Acatgcgccggattccecccecggcagettecggetactacgacatcgacgcecccagacatteget
Gattggggagtggacctgctgaagttcgacggctgttactgecgattcectggaaaacctyg
Gccecgacggctacaaacacatgtccectcecgececctgaaccggacaggcaggtccategtgtac
Agctgcgagtggcccctgtacatgtggectttccagaagcccaactacacagagatcagg
Cagtactgcaaccactggaggaacttcgctgacatcgacgactcecctggaagagcatcaaqg
Agcatcctggactggaccagcttcaaccaggagaggatcgtggacgtggetggacccgga
Ggctggaacgaccccgatatgectggtgattggcaacttcggactgagectggaaccagcayg
Gtgacccagatggccctgtgggccattatggeccgectecececctgttcatgteccaacgacctyg
Aggcacatcagcccccaggccaaggctectgectgcaggacaaggatgtgatcgecatcaac
Caggaccccecctgggcaagcagggctaccagetgaggcaaggagataacttcgaggtgtgg
Gagaggcccecctgtceccecggactggcecttgggeccgtggeccatgatcaatecggcaggagatcgge
Ggaccccggtectacaccattgcectgtggccagectgggaaaaggagtecgectgcaaccee
Gcectgcecttcecattacccagetgectececcgtgaagecggaagetgggcttectatgagtggace
Agcaggctgaggtcccatatcaatcctaccggcaccgtcecctectccagectcgagaatace
Atgcagatgagcctcaaggatctgctgtga

FIG.3
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Sequence Listing

1 Sequence Listing
Information
1-1 File Name AT22-004-US.xml
1-2 DTD Version V1 3
1-3 Software Name WIPO Sequence
1-4 Software Version 2.3.0
1-5 Production Date 2023-05-11
1-6 Original free text language
code
1-7 Non English free text
language code
2 General Information
2-1 Current application: IP us
Office
2-2 Current application:
Application number
2-3 Current application: Filing
date
2-4 Current application: AT22-004-US
Applicant file reference
2-5 Earliest priority application:{US
IP Office
2-6 Earliest priority application:|{ 63432235
Application number
2-7 Earliest priority application:{ 2022-12-13
Filing date
2-8en Applicant name AMICUS THERAPEUTICS, INC.
2-8 Applicant name: Name
Latin
2-9en Inventor name Franklin Johnson
2-9 Inventor name: Name Latin
2-10en Invention title METHODS OF IMPROVING THE PHARMACOKINETICS OF MIGALASTAT
2-11 Sequence Total Quantity |3




311
3-1-2
3-1-3
3-1-4

3-1-5

Sequences

Sequence Number [ID]
Molecule Type

Length

Features Location/
Qualifiers

NonEnglishQualifier Value
Residues

1
DNA
12436

source 1..12436
mol_type=genomic DNA
organism=Homo sapiens

cccttctgta
gact gct ggc
gtgtgttata
gt ggt gaat t
attgaatatg
agt aaagt aa
gat aaaattc
aat ggat aga
gtggttttca
acagacagat
gcagcacagg
gaggggaaag
t cat caccac
aattttcctc
cttctgctca
gt gagcaact
aaat agggcg
tgactgatta
tcattattta
gttacccgeg
ctacatctgg
ggggct agag
gagcgcttca
atattgggta
gagt ct caac
ttttttatcc
ctttcctgggy
cgttcteett
ttctettttt
agccct gecce
ctaaccgtta
tttctcettt
aggt cgct ga
t ggaggaact
t gaacatat c
agggagct ga
gagat aacct
aaatgttcaa
t ggagagagg
t aggaat cac
agttattcct
aaat t ggcct
tcacggattt
aaaaaat gt a
cccagaaat a
t gaaaacat a
tgtttggcta
cttagccctg
tctcgetcetg
ctcctgggtt
tgccaccacg
cat gt t agcc
aagt gct ggt
ctgtcaccca
ggttt aagca
cggccagct a
ct cgaact cc

ggggcagaga
t aaagt ggga
cacatttttt
atgtgtattt
tagattgttg
tttattgggce
act t ggggece
ccagcact ca
aacgtttttc
at acaaaaac
cggcttcceg
cagagaacga
ccct gggt cc
cttcttccct
cgt aagcgag
ctcggcttaa
ggt caat at ¢
ttggt ct acc
at aagt cat ¢
gaaatttatg
gct gcgegcet
cact ggacaa
t gt gcaacct
ctcecttcece
gggaacagt t
ccagcaaact
at gggagt cc
ctctttctct
tcactgctcc
ggttctattc
gaacat ct ag
tggggt cgt g
gat ct ct cce
ttatacattt
t gaccct cac
caaaaaaaat
atttaaagta
t gggaaaat g
atatttacct
t gat agat gt
at gaat at ct
tgtaagtttc
ttttttattg
gat aaagaag
atcatggttt
gatttcttta
at ggcaagac
t gacat t ggg
t cgcccagge
cacgccattc
cctggetett
agggt ggt ct
gt gagccacc
ggt t ggagt g
gttctcctgt
atttttgtat
t ggcct caag

ggttctactt
accaggact ¢
aaaaaact gt
ttaaatttta
ttat cagcag
gcctttgtca
tccecttaca
gaccact at t
gcctt acggt
acat acacag
gcact gagat
aagaggcgga
ccagttccca
caaacggct a
t aat cacgt g
act cgggat ¢
aagaaaggaa
t ct ggggat a
ggt gat t ggt
ctgtccggtc
tgcgettege
t ggat t ggca
t gact gccag
tttgcttttc
gagcccgagg
gt cccgaat ¢
ggccageggce
ttctettcett
tt gcagagca
agacccttct
ggt gggt agg
gatttctcgg
acctcgceca
acacctttgc
aatccttatc
ct gaaaaat a
cat agcacag
aat gt aaat ¢
ttcttcaaat
t ggt aaaagg
ttat agat aa
at gt gaccct
gtatttgcat
agcaaaat ga
aaat gt t aat
tttcattatt
cct ggcacce
t aaat t acac
t ggagt gcag
ttctgcctca
ttttttttett
caatctcctg
gt gcccagece
cagt ggcgeg
cgtagtctcc
tttcagt aga
t gat ct gcce

cattact gcg
tttgtgagtt
aacgacat ca
tactatattg
aaaaat aaac
agcacgcat t
gacaat cagg
ttcagtat ct
cacccttagg
t cat gagegt
9999999agg
ggcggecccce
cccacacacc
t agcgagacg
agcgcct acg
act aaggt gc
gagggt gat t
accgt cccag
ccgecectga
accgt gacaa
ttcctggecce
aggacgcct a
gaagagccag
catgtgtttg
gagagct ccc
aggact agcc
ccctgtttct
tcctctcetct
gggccaccce
tgtgaacttc
aggaat gggg
cagt atctcg
t gagcgt gge
gt gagggttg
t gt aaatt gg
gttcttatct
cgcttgacca
tacaaatctg
t ct caaaggg
t ggcagt cac
agt caggat g
gt ggt acagt
ctgattataa
aaat aaagat
at acaacctt
ttccat aaaa
agt ct gggct
ttttttttett
t ggcacgat ¢
gcct cccgag
ttttttttett
acct cgt gat
ttactttttt
atctctgctce
t gagt agct g
gacgggtttc
gcctt ggect

tctcct ggga
aagaatttgt
ggt t gagcag
ttatttttca
attattcaaa
tgcctagat g
cagt ggagac
gtttttctta
gt cccccgag
ccaccatttc
agggagagag
gaaccccgct
aacct ct aac
gt agacgacg
t cat gt gaga
cgcacttcct
ggt t agcgga
tt gccagaga
ggttaatctt
t gcagct gag
tcgtttectg
ccat gggctg
attcct gcat
ggtgtgtttg
ccacccgact
ctaaactttc
ttctctctct
ttctctctct
at aggcagt g
tgctcttcct
aact aagat t
agggagt t ag
at caggct gg
aggct ggat t
gat t acaacc
cacacaggtg
ttcaact gcg
aat gaat atg
ctctgtgatt
agtacatttc
tt ggt cagac
at gt gt ggca
aact aat gca
ttccceccac
acaattgttt
aat ggat cat
caaat tctgc
ttttttttett
t cggct cact
t agct gggac
t agt acagac
tcgccegect
ttttgagagg
agt gcaaact
ggatt acagg
accat gttgc
cccagagt gc

aggccat cag
gtatttatat
tcgtctcegg
aat gt t cgaa
tactctattc
t gactctaca
t gagt gcct g
act cagggcc
accggcccag
cccaccaggce
cgcgaggggy
ctggtcttca
gat accgggt
accagaact a
tctcggt cac
tctggt at gg
acgtcttacg
aacaat aacg
aaaagcccag
gaacccagaa
ggacat ccct
gct gcact gg
caggt at cag
gggaact gga
ctgct gctge
tct gt gt gac
ctctctctct
ccctgeccgg
t gcccaaagt
ctgccgggt g
cgtgccattt
agagaccat a
aaggt t gaca
agat aggt at
ttttaatttc
agttttcaag
cttacagagc
tgtatttttc
t aaaaaaggt
tgtgtccata
at cacagaag
attttgccca
tgatcattgc
cgttccacca
tct at at aaa
gtttatgtca
ctcattgtta
t gagacgggg
gcaagt ccgc
t acaggcgcece
ggggt ttcac
cagcctccca
gggt ct cact
ccacctcccg
cacaccacca
ccaagct ggt
t gggat t aca
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ggt gt gagcce
cagt ggt tct
tttctgattt
agt at at acg
at ct gaactt
cagat ggctg
attctaatgc
ttttgagctg
caccgcaacc
ggaat t acag
tctccatgtt
ct cccaaaat
at gt acat gt
aagccctttt
aggcaggt gg
tgtctctact
t act cgggag
aagat ggcgce
aaaaaaaaaa
aaat at acaa
agagcaaaat
atgggccttg
gt gaat ggga
ttgtagtttc
atatatttct
agagacaaaa
ccacact att
tacctaagtg
ctcttcatgg
tacctctgca
gcagaccctc
ataat gttct
cagccct cat
gcgggt ggat
aactctatta
tact t gggag
t gagat cacg
aaaacaagga
at ct gaacat
tttettettt
gtgcgatctc
cct cccaagt
tt agt agaga
t ccgcccacce
tacaaat gt t
ctgaactctc
tataaccttt
aaaat at t ct
acagattttt
atctcagctc
ccaagt agct
agagacaagg
ccaccttggc
agacagat tt
aacaaagaca
atttaagaag
agggt ggggg
ttcttgctaa
aagaaggct ¢
aat ct at cat
gctagetttce
gaact ggggg

t ggggaaaag
ttctctettt

catttcaggt

accgcacccg
tcctatgtgt
ctgactttgg
tttcttacta
gttcttctat
gaaggacct c
taatagttcc
gagtttcgct
tccgectcee
gcat gcgcca
ggt caggct g
gctgttatta
atgtaatctt
ggaagct ggg
at cactt gag
aaagat acaa
gct gaggt ag
cact gcactc
aagat aaaaa
aggat t gcag
aatatttctc
cacgtatctt
tctttttctc
tgactttact
cattcctatt
gaaaat ct gg
act gggt t gg
ttcatttaat
agat ggcaga
ttgatgactg
agcgetttce
tgttcattca
ggccgggegt
cacct gaggt
aaagt acaaa
gct gaggcag
ccatt gcact
aaaaaagaaa
t gaatt gt aa
tttttttttg
ggct cact gc
agct gggacc
cggggtttca
t cggect cece
tt gt aat agc
t aggaggaaa
aggaagct at
ggagat cat t
ttttttgacg
act gcaaccc
gggact acag
tttcaccata
ct cccaaagt
tattcagtac
ggt ggagat t
acat caaggg
at gagggaaa
gaggt cttgc
at cagagaag
ttccctcaaa
tcctcagttc
atttattctt
cccccaat ac
ctgctacctce
t cacagcaaa

gectettttt
tggttttgat
ggtcatgctg
gtatttttgt
cagaaat gcc
tttcgaaact
acact agctt
cttgttgccce
aggt t caagc
ccacgcct ag
gt ct caaact
caggcgt gag
tt aggt gaac
caggt ggcca
gccaggagt t
aaat t agccg
aagaat cgct
cagcct gggt
ggaaacct aa
ggaaaat t aa
catttattca
aaatttatct
caaat aggat
gaactgtctt
ttgtttgggg
aaaaacaat t
aaaaaatt gt
gaat t gt aat
gctcatggtc
tt ggat ggct
tcat gggatt
gaggact gt a
ggt ggct cac
caagagttca
aaattagctg
gagaat cgct
ctagcct ggg
cagccct cat
ggct t at cag
agat ggagt ¢
aagct ccacc
acaggcaccc
ccatgttagc
aaagt gct gg
tctt gaggcece
aaggaacttg
tgcaatggta
gaagagaaat
gagt ct cgct
tccacctcett
gcgcacacca
ttcgccagge
gctgggatta
taccacagta
t at agccaat
t agggagcet t
tt gat cagat
t aggacagac
t ct aact aaa
aggtaatttt
t gggct at ag
tgtcttccaa
ct ggt gaagt
acgattgtgc
ggact gaagc

tecttttttag
atttatgtaa
agaaagt cct
ggatttttaa
acatttaata
ttgtttaatt
cctttatctt
aggct ggagt
aattctcctg
ctattttgta
cccagcect ca
ccaccacgcc
tttttgtaat
cgcct gt aat
caagact agc
gat gcgat gg
t gaaccgggg
gacagaggga
gtactcttgg
cttattttta
aatcatttag
ctaggcattt
tattgttgat
cttagatcta
tttttagggc
cattttacct
gaaat cccaa
gattattgga
t cagaaggct
ccccaaagag
cgccagct ag
agcacttctg
gctgtaatcc
agaccagcct
ggcat ggt gg
t gaacccagg
caacaaaaga
gacacttaga
gtggactttg
tcattctgtc
tcctgggttc
gccaccat gc
caagat ggt c
gat t acaggc
cat cttggag
gttcttgaca
ct at aaact a
ggagt ccaac
ctgtcgccca
gggt t caagt
ccacgcccgg
tggt ct cgaa
caggcat gag
gaggaaagag
gagcagattg
cttgct aaag
at caatggtg
at aggaagcc
gtttggtcaa
caggat ccca
ct cacat gcc
caaactcatc
aaccttgtct
ttctacaatg
tagggattta

tctatcatac
t caaacacat
ttcctacctg
aatatttaaa
aat aat aagt
ccattaat ct
ttttttettt
acaat gt cac
cctcatccte
tttttagtag
ggt gat ct gc
cagcctt cat
gttgtgccaa
cccagcattt
ct agccaaaa
cacat gcctg
aggcagaggt
gact ccat ct
gctttgttaa
atattgagta
gagcat cat a
taggttgttc
atct gtt gat
atactctttt
gggaatatta
tacattgctt
ggt gcct aat
atttctcettt
ggaaggat gc
att cagaagg
ctaattat gt
t acagaagct
caacactttg
ggccaacat g
t gaacgcect g
aggt ggaagt
gaaact ccat
aagt agaat a
cattccatca
tcccaggctg
atgccat tct
ccagttaatt
tcgatctcct
at gagccacc
ttctecetttt
tat gt gt gca
gaattttaga
act agtt aaa
ggct ggagt g
gattctcctg
ctaatttttg
ctcct gacct
ccaccacgcc
ccaagttcaa
agggggt cag
cttcatgtac
gcagtattga
aaggt ggagg
gaagagt ctt
t caggaagat
tagtttgaac
tggatgattt
cttcccccag
gtgactcttt
tgcagat gt t

cttgcaaata
cagtttttce
aagat aat ac
tctttagtcc
cccat ggt at
gtgtattctt
tttettettt
gat ct cggtt
gcgagt agct
agat ggggt t
ctgcct cgge
cttttaatga
gttccttaaa
tgggagt ct g
t gcaaaaccc
t aat ct cagc
t gcagt gagc
caaaaaaaaa
ggattttgtt
tgcttatcca
gttttaacat
agttgttctt
tatgttaact
caatttcatc
acgggat aag
gtgattacta
aaat gggagg
cagt gagaag
aggtt at gag
cagact t cag
gagtttatag
tgtttagaaa
ggaggccgag
gt gaaacccc
t aaccccagc
tt cagt gagc
ct caaaaaaa
gctggct gt t
gcagacaat t
gagggcagt g
cctgect cag
ttttgtattt
gacct cgt ga
gcgect agee
gct aaaacca
tgtatttcca
agat agaagg
gat gat gaag
cagt ggcaca
cct cagectc
tatttttagt
t gt aat ccge
cggccgat ga
ttccaaat ac
t ggat ggaat
tt aaacaaga
cttagcagga
t ct agt cgaa
t gt caaggt a
t agcat ggct
t agct cagca
tgggggtttg
cct ggaat gg
tcctcectct
ggaaat aaaa

3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320




cctgcgcagg
act ggggagt
cagat ggt aa
t agct gagcece
attattctcc
aattcatgta
agggct ct aa
gttgtcaatc
ccatctctgc
t aagcacaga
tcttcttaaa
tt gggaggct
at ggt gaaac
tgtaatccca
gttgcagtga
ct caaaaaat
catttctttc
gccct gaat a
ccctttcaaa
cttgacaaca
ccatctctcc
ct accat cac
t ct at caaca
ccatcttcac
gggaccacct
actagagtta
gact t aacag
actcgcttcc
t ccccaaagt
t caacact gc
acagttcttc
aacgccacat
ttcttcatca
ttgttgactt
gtctgacttt
aatccctatt
tgatatccca
ggct agagt g
attctcttge
aatttttgta
t gacct caga
accgtgccca
ttttcttaat
ttttagttct
t ct gaagcaa
cgttcaatct
acaaggat gt
cagaaat ccg
aaagt at aaa
ct ggaccagg
accct gcggt
ggaggaggct
t gggt cat ct
ttttctcagt
gccct ct ggg
cct caagcca
ggcaagcaag
t at acccaat
t act at cagt
ggatcatttt
act aacaggg
gacaactttg
aaccggcagg
ggagt ggcct
gggttctatg

cttccctggg
agatctgcta
tgtttcattc
aaagaaccaa
at gt gccaga
aaat ccat gc
gagttaatta
ggt cacagag
actacttcct
gcaact gcct
at at acagcc
gaggcgggt g
cccatctcta
gctacttggg
gccaagat cg
t aaaat aaaa
ccttatttta
ggact ggcag
aggt gagat a
aaggaaacca
caggttccaa
ct ggaaagt ¢
gtccttccac
t acat gcacc
gatctctctg
tcatattaaa
agtt at aaaa
aattgcactt
ccaaggggt ¢
aagcctattg
cccaaagat t
at gcagacag
cattaacctg
gttaccat gt
gact gt at ct
attccctcat
cctgectatc
cagt ggcgcc
ct cagcctcc
tttttagtag
t gat ccacct
gcct ctacaa
actt gat gga
gatt at agaa
acttcttaca
gt aaact caa
t agt agaaag
acagt actgc
gagtatcttg
gggt t ggaat
aggettgttt
ttat gt gaga
aggt aacttt
tagt gattgg
ct at cat ggc
aagct ct cct
ggt accagct
accaactttg
aat aaagctt
aatttttcct
ccacttatca
aagt gt ggga
agat t ggt gg
gt aatcctgc
aat ggacttc

agttttggat
aaatttgatg
cagagattta
tcttcagaat
gctcccat ct
at acct aacc
gtaattgtaa
aaagaagcat
cagaacaat ¢
gtccectgetg
ccagct gggc
gattacttga
gt aaaaat ac
aagct gagac
caccact gca
t aaaat aaaa
cccattgttt
aagcattgtg
gt gagcccag
aggtctcctt
ccacttctca
atccttgtgt
cagtatctct
ctggecttcce
cttccactct
at gt aaat at
aat at aaat g
ggaat gaaac
atggetcttt
ctgccccagg
tttaaagggc
ttcttctcta
tttaattttc
ctccccacta
ctcgcatatg
tatctctgca
tacaaacttt
at ct cggcetc
cagt agct gg
agatggtttc
gcct cggecet
actttttatt
gtcctatgta
gt aaat t aac
gt gaaaattc
gagaaggct a
t aaacagaag
aat cact ggc
gact ggacat
gacccagat a
cctattttga
gt actt agag
aagaatgttt
caactttggc
tgctccttta
t caggat aag
t agacaggt a
tcttgggect
cttgctagaa
acaagtgctt
ctagttgcta
acgacctctc
acct cgct ct
ctgcttcatc
aaggtt aaga

act acgacat
gttgttactg
gccacaaagg
tttaaatacc
cttctctttc
at agct aat a
ctctctataa
cttcattcct
ccagcagt ct
ctagtttaaa
at gat ggct c
ggt caggagt
aaaaattagc
agaagagt ca
ctccaccctg
taactatata
tct cat acag
tactcctgtg
aat ccaat ag
caaagt ccaa
ccat ccccac
cttccccettt
aaaatatctc
aagct act at
gt ct caaccc
cagttttttt
t cat cat cag
caaact gcac
ccct ggetac
gcctttacac
cgggctcctt
actactttaa
ttctcagagc
gagt gt aagt
gttaagtgtt
aaat agtctt
ttttttgcga
act gcaacct
gatt at aggc
accatgttgg
cccaaagt gc
ccattaacaa
attttcgagc
tttaagggat
att at aaggg
caagt gcctc
agt cat at ct
gaaattttgc
cttttaacca
t ggt aaaaac
catt caaggt
caggatgctg
cctcctcetct
ct cagct gga
ttcatgtcta
gacgtaattg
aat aagagt a
aaatctattt
acattacttt
gatagttctg
agcaaccaca
t caggct t ag
tataccat cg
acacagctcc
agt cacat aa

t gat gcccag
tgacagtttg
aaagaacttt
ct gt cacaat
agttcattaa
ttgtgcactt
catcatttag
gcctttectce
gggaggt act
cat gaacctt
atgcct gt aa
t cgagaccac
tgactttggt
cttgaacctg
gat gacagac
t atagcccca
gttat aagca
agt ggcct ct
aactgtactg
cgttacttac
tgctgtaatt
atttcaccat
ct gaat cagc
cggct ct caa
ccatctattt
tttaaagaaa
ttcectgett
t gat ccagcc
actggttttc
ttgetttttt
aacatt gaag
aat agccctc
t ccacact at
tt cat gaggg
aaat agt t at
ttttctcaac
cagagtctca
ccgcectcecg
gt gcgct ace
ccaggcttgt
tgggattaca
act at at gct
ttttaatttt
ttcaagttat
tttagacctc
ctttaaactg
gttttcacag
t gacat t gat
ggagagaat t
ttgagccctc
aaat acaggt
t ggaaagt gg
tgtttgaatt
at cagcaagt
at gacct ccg
ccat caat ca
tatattttaa
ttttcccttg
atttccaaaa
acat t aagaa
ctttcttggt
cctgggcet gt
cagttgcttc
tccct gt gaa
at cccacagg

acctttgctg
gaaaatttgg
gaggccat gg
act ggaaat a
ttaattaatt
at aatt caag
gggagt ccag
aat at acaca
ttacacaatt
ccaggt agcc
t cct agcact
cct ggccaac
ggcacat gcc
ggaaacagag
t gaaccccat
gct ggaaat t
catgtccttg
ttatatgtgg
at agat agaa
tatcatccta
at agcct aag
tcatgtcctg
ccacttcctt
ccagact gct
t ccaagcagc
aaaaccct ga
aaaaccctta
cttgecctgece
tttctgtcce
tctgcct aga
t cgcagacca
tgtccattca
tt ggaagt at
cagggacctt
ttatggaatg
at ctt aaacc
ctgtcaccca
ggtttaagcg
acat ct ggct
ct cgaactcc
ggcat gagcc
gggatttaag
act aagacca
at ggcct act
cttat ggaga
ttttcatctc
cccaattata
gattcctgga
gttgatgttg
cttgttcaag
aaagttcctg
tttctccata
atttcattct
aact cagat g
acacat cagc
ggaccccttg
gatggcttta
ctcttgat gt
taat gct aca
t gaat gccaa
ttttcaggga
agctatgata
cct gggt aaa
aaggaagct a
cactgttttg

7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220




cttcagct ag
attgccaact
ggt ggct cat
tcgggacttt
aaat t agcca
gaatcgcttg
gcct gggcaa
cctggaatcc
agaccagcct
gt at ggt ggc
gaacccggga
caacagagca
aagtttaaac
cccttgttga
aaacatcatt
gcctgtaatc
gaccatcctg
caggt ggcag
acct gggagg
acgagcaaca
agaggcattt

aaaat acaat
actacttcct
gcctgtaatc
gagacccgcc
ggt gt ggt gg
aacccgggag
caaagattcc
cagcactttt
ggct aacat a
gagcttctgt
agt ggggggg
agact ccatc
tttaggaata
gattctctcc
aagact gaaa
ccaacacttt
gccaacat gg
gcacct gt aa
cagaggct gc
ctccatctca
t aaaga

gcagat gt ca
gtccaccttt
ccagcacttt
t ggacaacat
cgcacctgtg
t ggaggt t gc
at ct caaaaa
ggaagct gag
gt aaagccct
agccccagct
t gcagt gacc
t caaaaaaaa
aaact attaa
caattat caa
t gt at t aaga
gggaggccaa
t gaaaccccc
t cccagcet ac
agt gagct ga
aaaaaagaaa

tt aaaagact
ttctccattc
gggaggct ga
ggt gaaaccc
gt cccagcta
att gagct ga
aaaaaaaaaa
gcaggcagat
gtctctacta
act caggaga
caagat cacg
aagttctatt
acccgtattt
aat gt gt agc
aggatgtata
gt cgggcgga
tctctactaa
t ccagaggct
ggttgtacca
aaaaaaaaga

tactttaaaa
acttt aaaag
ggcgggcaga
catttctaat
ct ct gggggce
gat cat gcca
gccaggcaca
cact t gaggt
aaaat acaaa
ct gaggcagg
ccactgcatt
tccttgaata
act cat ccag
atatttaact
ggccaggcac
t cacgaggt ¢
aaat acaaaa
gaggcaggac
attgcactcc
tgtataattt

tgtttatttt
ct caaggct a
t cacct gagg
aaaaat at aa
t gaggcat ga
cctcactcca
gtggctcatg
taggatttca
aatt agccag
agaat cact t
ccagcct ggg
aaattttccg
at acccaccc
accaagagct
ggt gt ct cac
aggagat gga
attagccagg
aat cacttga
agcct aggt a
ggaactgtta

11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12436

3-2

3-2-1
3-2-2
3-2-3
3-2-4

3-2-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features Location/
Qualifiers

NonEnglishQualifier Value
Residues

2
AA
429

source 1..429

mol_type=protein
organism=Homo sapiens

MALRNPELHL GCALALRFLA LVSWDI PGAR
DSCI SEKLFM EMAELMWSEG VWWKDAGYEYLC
ANYVHSKGLK LG YADVGNK TCAGFPGSFG
ADGYKHVSLA LNRTGRSI VY SCEWPLYMAP
SI LDWSFNQ ERI VDVAGPG GWNDPDMLVI

RHI SPQAKAL LQDKDVI Al N QDPLGKQGYQ
GPRSYTI AVA SLGKGVACNP ACFI TQLLPV

ALDNGLARTP TMGW.HWERF
| DDOWVAPQR DSEGRL QADP
YYDI DAQTFA DWGVDLLKFD
FQKPNYTEI R QYCNHWRNFA

MCNLDCQEEP
QRFPHG RQL
GCYCDSLENL
DI DDSVKS! K

GNFGLSWNQQ VTQVALWAI M AAPL FIVSNDL

LRQGDNFEVW ERPLSGLAVWA
KRKLGFYEWI SRLRSHI NPT

MQAVSLKDLL

VAM NRQEI G
GTVLLQLENT

60

120
180
240
300
360
420
429

3-3

3-3-1
3-3-2
3-3-3
3-3-4

3-3-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features Location/
Qualifiers

NonEnglishQualifier Value
Residues

3
DNA
1290

source 1..1290
mol_type=genomic DNA
organism=Homo sapiens

at gcagct ga
ctcgtgtcct
acaat gggat
gact cct gca
t ggaaggacg
gact ccgaag
gccaact acg
acat gcgccg
gat t ggggag
gccgacggcet
agct gcgagt
cagt act gca
agcat cct gg
ggct ggaacg
gt gacccaga
aggcacat ca
caggaccccc
gagaggcccc
ggaccccggt
gcctgettca

ggaat cccga
gggacat ccc
ggct ccactg
t cagcgaaaa
ccggct acga
gcaggct gca
tgcattccaa
gattccccgg
t ggacct gct
acaaacacat
ggccectgta
accact ggag
act ggaccag
accccgat at
tggccectgtg
gcccecaggce
t gggcaagca
t gt ccggact
cctacaccat
ttacccagct

gctccacctg
t ggcgct agg
ggaaaggttc
gctcttcatg
gtatctgtgc
ggct gat ccc
gggcct caag
cagcttcggc
gaagtt cgac
gt ccect cgece
cat gt ggcct
gaacttcgct
cttcaaccag
gctggtgatt
ggccattatg
caaggctctg
gggct accag
ggct t gggece
tgct gt ggcce
gctceccegtg

ggctgtgctc
gccctcgat a
at gt gcaat ¢
gagat ggccg
at cgat gact
caaaggtttc
ct cggcat ct
tactacgaca
ggct gt t act
ct gaaccgga
tt ccagaagc
gacat cgacg
gagaggat cg
ggcaacttcg
gccgcet ccce
ct gcaggaca
ct gaggcaag
gt ggccat ga
agcct gggaa
aagcggaagc

t ggct ct gcg
acggact ggc
tggactgtca
agct gat ggt
gct ggat gge
cccacggaat
acgccgacgt
t cgacgccca
gcgattccct
caggcaggt ¢
ccaact acac
act cct ggaa
t ggacgt ggc
gact gagctg
tgttcatgtc
aggat gt gat
gagat aact t
t caat cggca
aaggagt cgc
tgggcttcta

gttcctggcece
ccggaccccce
ggaggaaccc
gagcgagggce
ccct caaagg
ccggecagcet c
gggcaacaaa
gacatt cgct
ggaaaacctg
catcgtgtac
agagat cagg
gagcat caag
t ggacccgga
gaaccagcag
caacgacctg
cgccat caac
cgaggt gt gg
ggagat cggc
ct gcaacccc
t gagt ggacc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200




agcaggct ga ggtcccatat caatcctacc ggcaccgtcc tcctccagct cgagaatacc 1260
at gcagat ga gcctcaagga tctgctgtga 1290
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