Claims

An AAV vector genome comprising, in order:

a) a 5’ inverted terminal repeat (ITR), whereird€gl ITR is 141 nucleotides in length,
b) a cytomegalovirus (CMV) sequence region, winesaid CMV sequence region is
derived from the CMV gene and said CMV sequencenegomprises 5’ to 3’ an
enhancer region and promoter region, wherein sb¥ Gequence region is at least 500
nucleotides,

c) an immediate early 1 (IE1) sequence regiorvddrirom an IE1 gene,

d) a human beta globin (HB) sequence region derirem a HB gene,

e) an AADC sequence region, said AADC sequendemegpmprising a nucleotide
sequence encoding SEQ ID NO: 1,

f) a poly(A) signal sequence region derived fréva bhuman growth hormone (hGH)
gene, and

g) a 3' ITR, wherein said 3’ ITR is 141 nucleosda length.

The AAV vector genome of claim 1, wherein thd ™R and the 3’ ITR are derived from
AAV2.

The AAV vector genome of claim 2, wherein the CBkquence region is 507

nucleotides in length.

The AAV vector genome of claim 2, wherein th& Eequence region comprises a

nucleotide sequence from IE1 exonl.

The AAV vector genome of claim 4, wherein th& Eequence region further comprises

a nucleotide sequence from IE1 intron 1 or a fragrtigereof.

The AAV vector genome of claim 5, wherein thé& Kequence region is at least 160

nucleotides in length.
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7.

10.

11.

12.

13.

14.

The AAV vector genome of claim 5, wherein th& Eequence region is 166 nucleotides

in length.

The AAV vector genome of claim 2, wherein the sHgjuence region comprises a

nucleotide sequence from HB intron 2.

The AAV vector genome of claim 8, wherein the si#juence region further comprises a

nucleotide sequence from HB exon 3.

The AAV vector genome of claim 9, wherein thg séquence region is 400 nucleotides

in length.

The AAV vector genome of claim 2, wherein tlodypA) signal sequence region is at

least 450 nucleotides in length.

The AAV vector genome of claim 11, wherein piody(A) signal sequence region is 477

nucleotides in length.

The AAV vector genome of claim 2, wherein

I) the IE1 sequence region comprises a nuclestdgience from IE1 exonl,

ii) the IE1 sequence region comprises a nucleatgdpience from IE1 intron 1 or a
fragment thereof,

iii) the HB sequence region comprises a nucleatebpience from HB intron 2, and

Iv) the HB sequence region comprises a nucleatidgience from HB exon 3.

The AAV vector genome of claim 13, wherein @V sequence region is 507
nucleotides in length, the IE1 sequence regiob&riucleotides in length, the HB
sequence region is 400 nucleotides in length, thgA) signal region is 477 nucleotides

in length,

77



15.

16.

17.

18.

19.

20.

21.

22.

23.

The AAV vector genome of claim 1, wherein th&\Avector genome comprises a
sequence selected from the group consisting of BEQO: 1-13, 15, and 16 or variants

having at least 95% identity thereto.

The AAV vector genome of claim 2, wherein, 8&&DC region comprises a codon

optimized nucleotide sequence encoding SEQ ID NO: 1

The AAV vector genome of claim 16, wherein &%V vector genome comprises a
sequence selected from the group consisting of BEQO: 7 and 12 or variants having
95% identity thereto.

A recombinant AAV virus comprising the AAV vectgenome of any one of claims 1-
17.

The recombinant AAV virus of claim 18, compnigia capsid serotype selected from the
group consisting of AAV2, AAV1, AAV3, AAV4, AAV5, AV6, AAV7, AAVS,

AAV9, AAV9.47, AAV9(huld), AAV10, AAV11, AAV12, AAVrh8, AAVrhl0, AAV-

DJ, and AAV-DJS.

The recombinant AAV virus of claim 19, wheréne capsid serotype is AAV2.

A pharmaceutical composition comprising theomalsinant AAV virus of any one of
claims 18-20.

The pharmaceutical composition of claim 21, ehreat least 70% of the recombinant

AAYV vectors contain an AAV vector genome.

The pharmaceutical composition of claim 21 2rf@r use in a method of reducing

periods of dyskinesia in a subject in need thereof.
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24.

25.

26.

27.

28.

29.

30.

31.

32.

The pharmaceutical composition of claim 23, iehrethe decrease in periods of

dyskinesia is shown by improvement in off time amakor fluctuations by at least 30%.

The pharmaceutical composition of claim 24, iehrethe improvement lasts for at least 6

hours.

The pharmaceutical composition of any one afha$ 23-25, wherein the subject has

Parkinson’s Disease.

The pharmaceutical composition of claim 21 rf@r use in a method of improving the

sleep-wake cycle of a subject in need thereof.

The pharmaceutical composition of claim 27, ightbe subject’s amount of rapid eye
movement (REM) sleep is decreased after adminstraf the pharmaceutical
composition to the subject as compared to the stibjamount of REM sleep prior to the

administration of the pharmaceutical composition.

The pharmaceutical composition of claim 27, iehrethe subject’s amount of non-REM
(NREM) sleep is increased after administrationhef pharmaceutical composition to the
subject as compared to the subject’s amount of REEp prior to the administration of

the pharmaceutical composition.

The pharmaceutical composition of any one afha$ 27-29, wherein the subject has

Parkinson’s Disease.

The pharmaceutical composition of claim 212rf@r use in a method of treating a sleep

disorder of a subject in need thereof.

The pharmaceutical composition of claim 31, ehrethe sleep disorder is insomnia.
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33.  The pharmaceutical composition of any one aifht$ 31-32, wherein the subject has

Parkinson’s Disease.

34. The pharmaceutical composition of claim 21 2yrf@r use in a method of increasing the

level of AADC protein in a subject in need thereof.
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