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CLAIMS

What is olaimed ig

i. A method of expressing at least one « galactosidase A (a-0al &)
protein in a cell, the method comprising sdministering an sxpression construgt
comprising 2 mutated WPRE sequence, optionslly s muté mutated WRPE sequence,
and 8 GLA transgene encoding at lesst one o-Gal A protein to the coll such that the o~
Gal A protein is expreseed in the cell.

2, The method of claim 1, wherein the expression construct comprises 8
wild-type (LA segnence or a codon opthmized GLA seguence,

3. The method of claim 1 or 2, wherein the sxpression construct further
somprises one of more of the following: an enhancer, s promoter, an intron, 8
sequence encoding a signal peptide and/or 8 polvadenylstion signel, wherein the
auteted WPRE sequence, optionally the mut® mutated WRPE sequence, and the
GLA transgene encoding at lvest one o-Gsl A protein is located between the signal
poptide snd the sequence encoding the polyadenylation signsl.

4, The method of claim 3, whersin the expression construct comprises the
seguence of SEG D No: &,

5. The method of any one of dlaims 1-4, whereln the ool is in 2 subject
with Pabry's dizesse,

. The method of any one of olaims 1-3, whersin the ool iz in a muale
subient,

7. The method of any one of claims 16, wherein the expression construct
is administered in a pharmacentically scoeptable currier,
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8. The method of claim 7, wherein the phammacentically acceptable
carrier comprises phosphate buffered raline containing CaCl, Mg Ch, Nall, sucrose
and Keolliphor (Poloxamer) P 188,

8. The method of sny one of claims 1-§, whereln the exprassion constonet
segquence comprises the sequence as shown in Table | and wherein the expression
sonstruct is delivered to the cell by an AAV virs! vector,

10, Themethod of claim 9, wherein the AAY viral vector serotype is
AAYE,

11, The method of any one of claims 3-10, whersin the expression
sonsiruct is administered 1o the subject at 2 dose of between shout 3.08+12 and
L.OE+14 veotor penomes por kilogram (vg'kg).

1%, The method of any one of clajms 3-11, wherein the expression
sonstruet is administered to the liver of the subject.

13 The method of sny one of claime 5-12, whersin the sxpression vestor
is administered to the subject by intravenous infusion,

14, The method of any one of clalms 5-13, wherein only one dose of the
expression coustruet is adminivterad 1o the subject,

15, The method of any one of claims $-14, wherein the subject is
administered an immyvnomppressent prior to andfor during adeministration of the

supression sonstract,

16, The method of claim 15, wherein the mmumosuppressant comprises

praduisons,
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17, Themethod of any one of claims 1-16, wherein sxpression of the at
least one u galactosidase A (u-Cal A) protein is sustained for ol least 3 months, at

Lagst © months, or st least 12 months,

18.  The method of any one of claims 3-17, wherein the 6-Gal & protein
expressed from the transgene deoroases the amount of glycospingolipids in the subject
bry botween st lpast gbout 2-fold to sbout 9-Bld as compared 1o untrested subjocts.

19, Themethod of any one of claims 5-18, whersin the a-Gal A protein
expressed Gom the transgene docrenses the smount of glycospingolipids in the subject
by at least shout 80%.

20, Themethod of any one of claims 5-19, wherein the a-Gal A protein
expressed from the rensgene decreases the smount of glycospingolipids in one or

more of the subject’s plesme, liver, heart, kidney, or spleen.

21, Themethod of any one of clabms 5-20, wherein the expression
construct manufactured in 8 HEK293 cell system provides GLA levels in the subject
at gboat 21 -fold higher as compared o GLA lovels in subjects sdininistered the
sxpression construct menufbctursd in a S8 cell system,

22, Themethod of any one of cladms 3-21, wherein o-Gal A protein
activity in 2 subject is between sbout 100-fold higher to 1,500-f014 higher than

phyziclogial normal/wild type.

23, The method of any one of claims 3-22, wherein the o-Gal A potein
expressed from the transgene is active in kidneys, liver and heart of the subjsct.

24.  Themsthod of any ons of claims 1-23, whersin the GLA transgene is
msintained extra-chromosomally and not integrated info 3 genome of the call

23, The method of any one of claims 1-23, further comprising

addeninistering voe or more nouclesses that cleave an endogenous sthumin genein e
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liver cell in 2 subjoct such that the transgene i3 integrated into and expressed from the

slburmin gane.

26. A genetically modified osll comprising an exogenous GLA transgens,
made by the method of eny ong of olaims 14,

27, The genetically modified cell of clabm 26, whersin the cell is a stem

cell or a precursor esdl,

28, The penstically modified csll of claim 27, whereln the cell fs g Hver or

muscle cell,

28, The geneticelly modified cell of any one of claims 36-28, wherein the
(LA transgene is maintained extre-chromosomally and not indegrated into the

genome of the cell,

30,  The genetically modified cell of any one of claims 26-28, whereln the
GLA transgene is iIntegrated into the genome of the cell.

31, Amethod of preventing, inhibiting or treating Fabry dizsease or cne o
more symptoms sssocisted with Febry dissase, the method comprising, administering
an sxpression construct to » subject in need therenf, the expression construct
comprising & mutated WPRE sequence, optionally g sout$ mutated WRPE sequence,
gnd & GLA transgene encoding it loast one o-Cal A protein.

32, The method of claim 31, wherein the symptoms comprise one or more
of b3 levels sbove normal, Iyso-Gh3 levels above normal, renal disense, caxdisc
dissase, soroparesthesis, sngiokerstomas, G tract pain, comes! and lenticular
opseities, or cergbrovascular disegse.

33, The method of claim 31 or 32, whereln the subject is male and wherein
the subject has o-0Ual A enzyme activity of less than sbout 5%.
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34.  The method of claim 31, whersin the expression construct comprises 2
wild-type GLA seqguence or a codon optimized GLA seguencs,

35, The method of claim 31, 33, or 34 whereln the expression construst
further conyprises one or more of the Bllowing: an enhancer, 2 promoter, an intron, 8
sequence encoding « signs! peptide snd/or a polyadenyiation signal, wherein the
mutated WPRE sequence, optionslly the mout§ muisted WRPE sequence, snd the
GLA trensgene encoding et least one a-Cal A protein is located between the signal
peptide snd the seguence encoding the polyadenyistion signal.

36, The method of claim 31, wherein the expression construct is
administered in 8 pharmeceutically acoeptable camrier.

37, Themethod of claim 36, wherein the pharmaceutioally acceptable
carrier comprises phosphate boffered saline containing Callls, Mg Ch, Nall, sucross
and Kolliphor (Poloxamer) P 185,

38 Themethod of claim 31, wherein the expression construct sequence
cormprises the sequence as shown in Table 1 and whereln the axpression construct iz
delivered o cells of the sublect by an ARV virgl vector,

3%, The method of claim 38, whersin the AAY virsl vector sevotype is
AAVEE,

40,  The method of any one of claims 31-39, wherein the expresyion
construct is administered to the subject at 8 doss of between shout 5.08+12 and

1.88-+14 vecior genomes por kilogram (va'kg)

41, The method of any one of claims 31-40, wherein the expression
eomsirust iz administered o the Hver of the subject.

42,  The method of any one of claime 3141, whersin the expression vestor
iz administersd o the subject by Intrevencus infusion,
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43, The method of any one of claims 31-42, whereln only one dose of the
expression construct 19 administered {o the subject,

44,  The method of any one of claims 31-43, whersin the subject is
sdministered an hnmunosuppressant prior to andfor during administration of the
expression construet,

45.  Themethod of claim 44, wherein the immnnosuppressent comprises

prednizons.

48,  The method of any one of claims 31-43, whereln exprossion of the at
least one o galaciosidase A {o-Gal A) protein {5 sustained for st least 3 months, at
least © monthe, or 2t lesst 12 months,

47, Themethod of any oo of claims 31-48, wherein the o-Gal A protein
expressed from the transgene decresses the smount of glycospingolipids in the subject
by between at Issst zbout 3-fold to abowt §-fold as compered o unireated subjects,

48, The method of any one of claims 31-48, wheredn the o-Gal A protein
expressed from the transgene decreases the amount of glycospingolipids in the subject
by 8t least sbout 80%.

4%, The method of any one of claims 31-48, wherein the o-Gal A protein
sxpressed from the transgene decrenses the smount of glycospingolipids n one or
mere of the subject’s plssms, Hver, heart, kidney, or spleen.

0. The method of any one of claims 31-4%, whersin the sapression
construct s mannfotured in 8 HEK293 cell systemn and wherein the GLA levels in the
subject are 21-fold higher as compared to GLA levels in sublects administered the
srpression coustroct manufsetueed in g $1% cell gystem.
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51, Themethod of sny one of claims 31-50, whersin o-Gal A protein
aotivity in a subject is betwoen shout 100-Hid Mgher to 1,500-fold higher then
physiclogical normal.

53, The method of any one of claims 31-81, wherein the ¢-Gal A protein
expressod from the transgene is active in kidneys, liver and heart of the subject.

53, Themethod of suy one of dlabms 31-82, wherein the GLA transgene is
maintained extra-chromeoesomally snd not integrated into 8 genome of the subject’s
gell

34, The method of any one of cladms 31-82, further compeising
administering one or more nuclessen that cleave an endogenous albumin geneinsg
Hiver cell in & subject such that the tansgene is htegrated into sud expressed fom the

albwnin gene,

55, A composition compriving sn expression consiruct, the exprossion
coustruct comprisiog s mutated WPRE sequence, optionally 2 muté mutated WRPE
sequence, and a GLA transgene sncoding the st least ons a-Gal A protein for the
treatment of Fabry’s dissase.

36 Thecomposition of claim 35, further comprising s pharmaceutically

acceptable carrier,

7. Thecomposition of claim 56, whersin the pharmaceatically scceptuble
carier comprises Cally, Mg Cly, NaCl, sucrose and Kolliphor (Poloxamer) P 188,

58,  The composition of claim 33, wherein the expression construct
comprises g wild-type GLA ssquence or 8 codon optimized GLA sequence.

39, The composition of any one of clabms $3-58, wherein the expression

construct forther comprises one or mors of the ollowing: an enhancer, a promoter, an

intron, 4 sequence encoding & sigoal peptide and/or a polyvadenylation signal, wherein
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the matated WPRE sequencs, optionally the muuté mutsted WRPE sequence, and the
GLA transgens encoding at least one o-Gal A protein is located between the signal
pepiide snd the seqguence encoding the polyadenylation signal,

60.  The composition of any one of claims 53-59, wherein the expression
construct sequencs comprises the sequence as shown in Table 1 and wherein the
expression construct is deliversd o a ool by an AAV viral vecior.

&1, The composition of any one of claims 55-60, wherein the AAY viral
veetor serotype is AAVIE,

82,  The composition of claim 60 or 61, wherein the expression construct
comprises between shout 5.0B+12 sod 1.0B+14 vector genomes per subject kilogram

{vg'kg)

§3.  The corpposition of claim 59, whersin the expression construgt

eomprises the seguence of SEQ ID No 8.

&4, A method of producing as o-Gal A protein for the wreatmers of Fabry
dizesse, the method comprising expressing the o-Gal A protein in an isolated cell
seeording to the method of any one of claims 1-4, and isolating the 4-Gal A protein
producsd by the cell.

63, A delivery vector oomprising s mutated WRPE seguence, optiomally 2
mutd WPRE sequence snd 2 GLA trenspens for use in the methoed of olaim 1

86, The vecior of claim 65, wherein the delivery vector is & viral vector or
# lipid nanoparticle (LNFP).

67.  The vector of claim 66, whersin the viral vector comprises an AAVY/S

and wherein the viral vector delivers the expression construct to at least 50%, at lesst
0%, at leagt 70%, or st leust 809 of cells,

99



WO 2020/142752 PCT/US2020/012274

$8.  Use of an expression ponstruct, an AAY vector sndfor genetically
modified cell of any of the precading olabms for the trestment of Fabry's diseass,

69,  The method of claim 3, whersin the enhancer comprises 838G ID Wo:
3 2, the promotor comprises SEQ 1D No: 3, the intron comprises SEQ ID No: 4, the
GLA transgens comprises SEQ ID No: 5, the mutated WPRE sequence comprises
SHEG ID Not 6, and the polysdenylation signsl comprizes SEQ ID No. 7.

0. The composition of claim 39, wherein the enhancer comprises SEQ ID
18 No 2, the promotor comprises SEQ I3 No: 3, the infron corpprises SBEQ ID No: 4, the

GLA wensgene comprises SBQ ID No: §, the mutated WPRE seguence comprises
SEQ 1D No: 6, and the polvadenvistion signal comprises SEQ ID No. 7.
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