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CLAIMS

An adeno-associated virus genome that has a mutation that reduces expression of
-length wild-type membrane associated accessory protein (MAAP) yvet maintains
exprdssion of VP11,

An adeno-associated virus genome that transcribes to MAAP mRNA, the genome
having a mqutation whereby the MAAP mRNA is altered from wild-type MAAP mRNA,
the alteratioy selected from: changing the MAAP translation initiation codon to a
sequence that Ix not an initiation codon, and creating at least one stop codon in the
MAAP mRNA; w

genome,.

rein said mutation does not prevent expression of VP1 from said

3. An adeno-associqted virus genome that has a mutation that inactivates the
MAAP mRNA translatioi\initiation codon and/or that introduces at least one stop codon
th wild-type MAAP.

4. The adeno-associated v

to stop translation of full-le
us genome of claim 3, that has a mutation that
inactivates the MAAP mRNA traxgslation-initiation codon and further comprises at least
one mutation that introduces at leal
wild-type MAAP.

5. The adeno-associated virus geno

t one stop codon to stop translation of full-length

» of claim 1 or 2, wherein said mutation
inactivates the MAAP translation initiatioM\godon and/or introduces at least one stop
codon to stop translation of full-length wild-tyke MAAP.

6. The adeno-associated virus genome of anone of claims 1 to 5, wherein said
mutation introduces at least one stop codon to stopNranslation of MAAP polypeptide at
a polypeptide residue aligning with MAAP polypeptidy consensus sequence SEQ ID NO.
11 from residue numbers 9 to 110, preferably from residies numbers 39 to 103.

with MAAP polypeptide consensus sequence SEQ ID NO. 11 residue number 9.

9. The adeno-associated virus genome of claim 6, wherein said mutation\ntroduces
a stop codon to stop translation of MAAP polypeptide at a polypeptide residue aligning
with MAAP polypeptide consensus sequence SEQ ID NO. 11 residue number 33.
10. The adeno-associated virus genome of claim 6, wherein said mutation introduxes
a stop codon to stop translation of MAAP polypeptide at a polypeptide residue aligning
with MAAP polypeptide consensus sequence SEQ ID NO. 11 residue number 39.
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11. The adeno-associated virus genome of claim 6, wherein said mutation introduces
a stop codon to stop translation of MAAP polypeptide at a polypeptide residue aligning
with MAAP polypeptide consensus sequence SEQ ID NO. 11 residue number 47.

2. The adeno-associated virus genome of claim 6, wherein said mutation introduces
sthp codons to stop translation of MAAP polypeptide at a polypeptide residue aligning
with\MAAP polypeptide consensus sequence SEQ ID NO. 11 residue numbers 33, 39 and
47.

13. Thy adeno-associated virus genome of claim 6, wherein said mutation introduces
a stop codonNo stop translation of MAAP polypeptide at a polypeptide residue aligning
with MAAP poNpeptide consensus sequence SEQ ID NO. 11 residue number 65.

14. The adenoNassociated virus genome of claim 6, wherein said mutation introduces
a stop codon to stop Yranslation of MAAP polypeptide at a polypeptide residue aligning
with MAAP polypeptidg consensus sequence SEQ ID NO. 11 residue number 90.

15. The adeno-associated virus genome of claim 6, wherein said mutation introduces
a stop codon to stop translatNon of MAAP polypeptide at a polypeptide residue aligning
with MAAP polypeptide conseNsus sequence SEQ ID NO. 11 residue number 100.

16. The adeno-associated virug genome of claim 6, wherein said mutation introduces
a stop codon to stop translation of P polypeptide at a polypeptide residue aligning
with MAAP polypeptide consensus sequence SEQ ID NO. 11 residue number 103.

17. The adeno-associated virus genome of claim 6, wherein said mutation introduces
a stop codon to stop translation of MAAP polypeptide at a polypeptide residue aligning
with MAAP polypeptide consensus sequence SEQ ID NO. 11 residue number 105.

18. The adeno-associated virus genome of clakn 6, wherein said mutation introduces
a stop codon to stop translation of MAAP polypeptite at a polypeptide residue aligning
with MAAP polypeptide consensus sequence SEQ ID NO. 11 residue number 106.

19. The adeno-associated virus genome of claim 6, wherein said mutation introduces
a stop codon to stop translation of MAAP polypeptide at a polypeptide residue aligning
with MAAP polypeptide consensus sequence SEQ ID NO. 11 desidue number 110.

20. The adeno-associated virus genome of any one of claims X19, where the genome
is selected from the group consisting of: a naturally-occurring serodype and a non-
naturally-occurring serotype.

21. The adeno-associated virus genome of claim 20, where the genond¢ is a non-
naturally-occurring serotype.

22. The adeno-associated virus genome of claim 20, where the genome is A naturally-
occurring serotype.

23. The adeno-associated virus genome of claim 22, where the genome comprissgs a
serotype 2 genome.

24. The adeno-associated virus genome of claim 22, where the genome comprises a
serotype 5 genome.
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25. The adeno-associated virus genome of claim 22, where the genome is selected
from a serotype 6 genome and a serotype 8 genome.
26. The adeno-associated virus genome of claim 22, where the genome is selected
rom a serotype 1 genome and a serotype 9 genome.

The adeno-associated virus genome of claim 22, where the genome is selected

peptide sequence s unaltered from wild type.

30. The adeno-asxociated virus genome of any one of claims 2-28, wherein the VP1
peptide sequence contaNns a mutation.

31. The adeno-associated virus genome of any one of claims 2-28, wherein the MAAP
and VP1 peptide sequences ®ach have at least 80% homology to wild type.

s genome of claim 31, wherein the MAAP and VP1

st 90% homology to wild type.

32.  The adeno-associated v}
peptide sequences each have at 1
33. An adeno-associated virus gépome that does not express a polypeptide having a
primary amino acid sequence having
residues of MAAP consensus polypeptidesequence SEQ. ID NO. 11.
34. The adeno-associated virus genome of ¢

least 50% homology to any 33 contiguous

im 33, where the 33 contiguous residues
comprise MAAP consensus polypeptide sequenge SEQ. ID NO. 11 residues 93 to 97.
35. The adeno-associated virus genome of clakn 33, where the 33 contiguous residues

comprise MAAP consensus polypeptide sequence SKQ. ID NO. 11 residues 107 to 119.

36. The adeno-associated virus genome of claim 33\where the 33 contiguous residues
comprise MAAP consensus polypeptide sequence SEQ. IR NO. 11 residues 1 to 30.
37. The adeno-associated virus genome of claim 33, free\of any sequence having at

least 60% homology to MAAP consensus polypeptide sequencd SEQ. ID NO. 11 residues
1to 33.
38. The adeno-associated virus genome of claim 33, free of any Sequence having at
least 60% homology to MAAP consensus polypeptide sequence SEQ. N) NO. 11 residues
1 to 39.
39. The adeno-associated virus genome of claim 33, free of any sequencyg having at
least 60% homology to MAAP consensus polypeptide sequence SEQ. ID NO.
1 to 47.

40. The adeno-associated virus genome of claim 33, free of any sequence havinX at

residues

least 60% homology to any 30 contiguous residues of MAAP consensus polypeptide
sequence SEQ. ID NO. 11.
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41. The adeno-associated virus genome of claim 40, free of any sequence having at
least 70% homology to any 30 contiguous residues of MAAP consensus polypeptide
sequence SEQ. ID NO. 11.

2. The adeno-associated virus genome of claim 40, free of any sequence having at
ledgt 80% homology to any 30 contiguous residues of MAAP consensus polypeptide
sequynce SEQ. ID NO. 11.

43. he adeno-associated virus genome of claim 33, wherein the genome does not
express a Rolypeptide having a primary amino acid sequence having at least 95%
homology toqny 15 contiguous residues of MAAP consensus polypeptide sequence SEQ.
ID NO. 11.

44, The adenozassociated virus genome of claim 43, where the genome does not
express a polypeptide having a primary amino acid sequence having at least 90%
homology to any 17 corXiguous residues of MAAP consensus polypeptide sequence SEQ.
ID NO. 11.

45. The adeno-associated\virus genome of claim 43, where the genome does not
express a polypeptide having a\primary amino acid sequence having at least 90%
homology to any 19 contiguous regidues of MAAP consensus polypeptide sequence SEQ.
ID NO. 11.

46. The adeno-associated virus gengme of claim 43, where the genome does not
express a polypeptide having a primary anino acid sequence having at least 90%
homology to any 21 contiguous residues of MAAP consensus polypeptide sequence SEQ.
ID NO. 11.

47. The adeno-associated virus genome of clakn 33, wherein the genome does not
express a polypeptide having a primary amino acid\sequence having at least 50%
homology to any 10 contiguous residues of MAAP condensus polypeptide sequence SEQ.
ID NO. 11 residue numbers 94 to 120.

48. A producer cell that produces adeno-associated viruy, the producer cell
comprising the adeno-associated virus genome of any one of cl\aims 1-47.

49. The producer cell of claim 48, wherein the producer cell 15 eukaryotic.

50. The producer cell of claim 49, wherein the producer cell is Mammalian.

51. The producer cell of claim 50, wherein the producer cell is a hiyman cell.

52. The producer cell of claim 49, wherein the producer cell is selectdd from of yeast
cells and insect cells.

53. A method for producing adeno-associated virus, the method comprising:
obtaining an adeno-associated virus genome, and then introducing said genome\into a
cell to create the producer cell of any of claims 48-52, and then culturing said pro

cell whereby said producer cell produces adeno-associated virus.

54. The method of claim 53, further comprising harvesting said adeno-associated

virus, where said harvested adeno-associated virus comprises a transgene.
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55. The method of claim 53, where the producer cell produces virus preparation
wherein the ratio of the number of capsids containing the gene or genome of interest to
the number of total physical capsids is at least as high as the ratio of the number of
capsids containing the gene or genome of interest to the number of total physical capsids
pxoduced by a similar cell containing a wild-type adeno-associated virus genome.
56. The method of claim 53, where the producer cell produces virus having a ratio of
full : elpty virus capsids least as high as does a similar cell infected with a wild-type

adeno-assqQciated virus genome.

adeno-associated Xirus.

58. The method of claim 53, where the producer cell produces virus having at least as

many viral genomes / as does a similar cell infected with wild-type adeno-associated
virus.
59. The method of claim {8, where the producer cell produces virus having at least

four times as many viral genomes / mL as does a similar cell infected with wild-type
adeno-associated virus.
60. Adeno-associated virus produiged by the process of claim 53.
61. A producer cell that produces adeno-associated virus, the producer cell
substantially free of polypeptide having:
(a) at least 50% homology to any 30 cyntiguous residues of MAAP consensus
polypeptide sequence SEQ. ID NO. N;
(b) at least 95% homology to any 15 contighous residues of MAAP consensus
polypeptide sequence SEQ. ID NO. 11;
(c) at least 50% homology to any 10 contiguous esidues of MAAP consensus
polypeptide sequence SEQ. ID NO. 11 residue numbers 94 to 120.
62. A method for producing adeno-associated virus, the m¢thod comprising culturing
the producer cell of claim 61, whereby the producer cell produceg adeno-associated virus,
and then harvesting said adeno-associated virus.
63. Adeno-associated virus produced by the method of claim 62.
64. A producer cell comprising an adeno-associated virus genome, the producer cell
able to express adeno-associated virus, the producer cell substantially free\of full-length
functional MAAP.
65. A method for producing adeno-associated virus, the method comprisingxulturing
the producer cell of claim 64 whereby the producer cell produces adeno-associate
and then harvesting said adeno-associated virus.
66. Adeno-associated virus produced by the method of claim 65.
67. The producer cell of claim 64, where said adeno-associated virus genome has a

mutation that interferes with the expression of full-length, wild-type functional MAAP.
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68. A method for producing adeno-associated virus, the method comprising culturing
the producer cell of claim 67 whereby the producer cell produces adeno-associated virus,
and then harvesting said adeno-associated virus.
69. Adeno-associated virus produced by the method of claim 68.

0. The producer cell of claim 64, said producer cell comprising interfering RNA that
interferes with the expression of full-length, wild-type functional MAAP.
71. A method for producing adeno-associated virus, the method comprising culturing
the producer cell of claim 70 whereby the producer cell produces adeno-associated virus,
and then harvesting said adeno-associated virus.
72. Adendcassociated virus produced by the method of claim 71.
73. The producer cell of claim 64, said producer cell comprising a protein, such as a
monoclonal antibody or affibody, directed against MAAP that binds to MAAP and
impairs the functiom\of MAAP.
74. A method for pryducing adeno-associated virus, the method comprising culturing
the producer cell of claim\{3 whereby the producer cell produces adeno-associated virus,
and then harvesting said adgyno-associated virus.
75. Adeno-associated virus Rroduced by the method of claim 71.
76. A method of increasing stability, increasing capsid integrity, or reducing capsid
degradation of an adeno-associated Xirus (AAV), comprising including in the AAV the
adeno-associated virus genome of any \ne of claims 1-47.
717. A method of increasing the propoNion of AAV capsids containing a gene or
genome of interest, comprising including inNhe AAV the adeno-associated virus genome
of any one of claims 1-47 and the gene or genowe of interest.
78. A method of the increasing the viral titre\yviral genomes / mL) of a producer cell
producing an AAV, comprising including in the AAX the adeno-associated virus genome
of any one of claims 1-47 and introducing the AAV in Yhe producer cell.
79. The method of claim 53, wherein the producer ceN is cultured for at least 30
hours.
80. The method of claim 79, wherein the producer cell is cNltured for at least 36
hours, 48 hours, 72 hours or 96 hours.
81. A method for increasing the retention of viral genomes or vival particles in a
producer cell producing an AAV, comprising including in the AAV thaadeno-associated
virus genome of any one of claims 1-47 and introducing the AAV in the Rroducer cell.
82. The method of claim 81, further comprising harvesting and/or puri
genomes or viral particles from the producer cells, preferably substantially
media.
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CLAIMS

1. An adeno-associated virus genome that has a mutation that reduces expression of

full-length wild-type membrane associated accessory protein (MAAP) vet maintains

expression of VP1, wherein said mutation introduces at least one stop codon in the
MAAP mRNA.

2. The adeno-associated virus genome of claim 1, that has a mutation that

inactivates the MAAP mRNA translation-initiation codon and further comprises at least

one mutation that introduces at least one stop codon to stop translation of full-length
wild-type MAAP.

3. The adeno-associated virus genome of any one of claims 1 to 2, wherein said
mutation introduces at least one stop codon to stop translation of MAAP polypeptide at

a polypeptide residue aligning with MAAP polypeptide consensus sequence SEQ ID NO.

11 from residue numbers 9 to 110, preferably from residues numbers 39 to 103.

4. The adeno-associated virus genome of claim 3, wherein said mutation introduces

at least one stop codon to stop translation of MAAP polypeptide at a polypeptide residue

aligning with MAAP polypeptide consensus sequence SEQ ID NO. 11 residue number 9,
33, 39, 47, 65, 90, 100, 103, 105, 106 or 110.

5. The adeno-associated virus genome of claim 3, wherein said mutation introduces

a stop codon to stop translation of MAAP polypeptide at a polypeptide residue aligning
with MAAP polypeptide consensus sequence SEQ ID NO. 11 residue number 100.

6. The adeno-associated virus genome of any one of claims 1-5, where the genome is
a naturally-occurring serotype.

7. The adeno-associated virus genome of claim 6, where the genome is selected from

a serotype 1 genome, serotype 2 genome, serotype 5 genome, serotype 6 genome,

serotype 8 genome and a serotype 9 genome.
8. The adeno-associated virus genome of any one of claims 1-7, wherein the VP1

peptide sequence (a) is unaltered from wild type, or (b) contains a mutation.

9. The adeno-associated virus genome of any one of claims 1-7, wherein the MAAP
and VP1 peptide sequences each have at least 80% homology to wild type.

10. A producer cell that produces adeno-associated virus, the producer cell

comprising the adeno-associated virus genome of any one of claims 1-9.

11. The producer cell of claim 10, wherein the producer cell is eukaryotic,

mammalian or human.

12. The producer cell of claim 11, wherein the producer cell is selected from of yeast
cells and insect cells.

13. A method for producing adeno-associated virus, the method comprising:

obtaining an adeno-associated virus genome, and then introducing said genome into a
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cell to create the producer cell of any of claims 10-12, and then culturing said producer

cell whereby said producer cell produces adeno-associated virus.

14. The method of claim 13, further comprising harvesting said adeno-associated

virus, where said harvested adeno-associated virus comprises a transgene.

15. The method of claim 13, where the producer cell produces virus having a ratio of

full : empty virus capsids 30% higher than does a similar cell infected with wild-type
adeno-associated virus.

16. The method of claim 13, where the producer cell produces virus having at least as

many viral genomes / mL as does a similar cell infected with wild-type adeno-associated
virus.

17. Adeno-associated virus produced by the process of claim 13.

18. A method of increasing stability, increasing capsid integrity. or reducing capsid

degradation of an adeno-associated virus (AAV), comprising including in the AAV the

adeno-associated virus genome of any one of claims 1-9.
19. A method of increasing the proportion of AAV capsids containing a gene or
genome of interest, comprising including in the AAV the adeno-associated virus genome

of any one of claims 1-9 and the gene or genome of interest.
20. A method of the increasing the viral titre (viral genomes / mL) of a producer cell

producing an AAV, comprising including in the AAV the adeno-associated virus genome

of any one of claims 1-9 and introducing the AAV in the producer cell.
21. The method of claim 20, wherein the producer cell is cultured for at least 30

hours, at least 36 hours, at least 48 hours, at least 72 hours, at least 96 hours.

22. A method for increasing the retention of viral genomes or viral particles in a

producer cell producing an AAV, comprising including in the AAV the adeno-associated

virus genome of any one of claims 1-9 and introducing the AAV in the producer cell.
23. The method of claim 22, further comprising harvesting and/or purifying the viral

genomes or viral particles from the producer cells, preferably substantially free of

media.





