| What is claimed:

1. Use of an adeno-associated virus (AAV) vector in a method for delivering or transferrigg a
heterologous polynucleotide sequence into a mammal or a cell of a mammal, said vector
comprising a heterologous polynucleotide sequence and-wherein said vector comprises
sequence having more than 99% identity to:
MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDNGRGLVLPGYKYLGPF
NGLDKGEPVNAADAAALEHDKAYDQQLQAGDNPYLRYNHADAEFQERLOEDTSFGGN
LGRAVFQAKKRVLEPLGLVESPVKTAPGKKRPVEPSPQRSPDSSTGIGKKGQQPAKKRL
NFGQTGDSESVPDPQPIGEPPAGPSGLGSGTMAAGGGAPMADNNEGADGVGSSSGNWH
CDSTWLGDRVITTSTRTWALPTYNNHLYKQISNGTSGGSTNDNTYF
RFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTQNEGTKFIANNLTSTIQVFTD
SEYQLPYVLGSAHQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLR
TGNNFEFSYNFEDVPFHSSYAHSQSLDRLMNPLIDQYLYYLSRTOSTGGTAGTQQLLFSQ
AGPNNMSAQAKNWLPGPCYRQQRVSTTLSQNNNSNFAWTGATKYHLNGRDSLVNPG
VAMATHKDDEERFFPSSGVLMFGKQGAGKDNVDYS SVML}/SEEEIKTTNPVATEQYGV
VADNLQQONAAPIVGAVNSQGALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMG
GFGLKHPPPQILIKNTPVPADPPTTFNQAKLASFITQYSTGQVSVEIEWELQKENSKRWNP
EIQYTSNYYKSTNVDFAVNTEGTYSEPRPIGTRYLTRNL to said mammal or a cell of said
mammal, thereby delivering or transferring the heterologous polynucleotide sequence into the
mammal or cell of the mammal. /

./
2. The use of claim 1, wherein the heterologous po&ynucleotlde sequence is operably linked to
an expression control element conferring transcnptwn of said heterologous polynucleotide

sequence. p //

/
3. Use of an adeno-associated virus (A:g?’vector in the manufacture of a medicament for

treating a mammal deficient in protein expression or function, said vector comprising a
heterologous polynucleotide encodlng a polypeptide that can correct for the deficient protein
expression or function, wherein the heterologous polynuc]eotlde sequence 1s operably linked to
an expressmn control element COﬂfeT‘r}ng ir dnb(.,upuuu of said hELeI’OlogOuS pmy‘nuCleOtlde
sequence; wherein said vector comp ises a VP1 sequence having more than 99% identity to:
MAADGYLPDWLEDNLSEGI WDLKPGAPKPKANQQKQDNGRGLVLPGYKYLGPF
NGLDKGEPVNAADAAALEHDKAYDQQLQAGDNPYLRYNHADAEFQERLQEDTSFGGN
LGRAVFQAKKRVLEPLGL)/ESPVKTAPGKKRPVEPSPQRSPDSSTGIGKKGQQPAKKRL
NFGQTGDSESVPDPQPIGEPPAGPSGLGSGTMAAGGGAPMADNNEGADGVGSSSGNWH
CDSTWLGDRVITTSTRFWALPTYNNHLYKQISNGTSGGSTNDNTYFGYSTPWGYFDFN
RFHCHFSPRDWQRLI/N/NNWGF RPKRLNFKLFNIQVKEVTQNEGTKTIANNLTSTIQVFTD
SEYQLPYVLGSAHQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLR
TGNNFEFSYNFED’%%HSSYAHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQ
AGPNNMSAQAKNWLPGPCYRQQRVSTTLSQNNNSNFAWTGATKYHLNGRDSLVNPG
VAMATHKDDEERFFPSSGVLMFGKQGAGKDNVDYSSVMLTSEEEIKTTNPVATEQYGV
VADNLQQQXAAPIVGAVNSQGALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMG
GFGLKHPPPQILIKNTPVPADPPTTFNQAKLASFITQYSTGQVSVEIEWELQKENSKRWNP
EIQYTS ¥ YKSTNVDFAVNTEGTYSEPRPIGTRYLTRNL and-wherein said vector is to be
administéred to a mammal wherein said polypeptide is expressed in the mammal.

30




4.  Use of an adeno-associated virus (AAV) vector in the preparation of a pharmaceutical for
delivering or transferring a heterologous polynucleotide sequence into a mammal or a cell of a
mammal, wherein the mammal is sero-negative for AAV-Rh74.

5. Use of an adeno-associated virus vector (AAV) and empty capsid AAV-Rh74 in th
preparation of a pharmaceutical for delivering or transferring a heterologous polynuclegfide
sequence into a mammal or a cell of a mammal.

6.  The use of claims 4 or 5, wherein said vector comprises a VP1 sequence hay ng more than
99% identity to:

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDNGRGLYILPGYKYLGPF
NGLDKGEPVNAADAAALEHDKAYDQQLQAGDNPYLRYNHADAEEQERLQEDTSFGGN
LGRAVFQAKKRVLEPLGLVESPVKTAPGKKRPVEPSPQRSPDSSTGIGKKGQQPAKKRL
NFGQTGDSESVPDPQPIGEPPAGPSGLGSGTMAAGGGAPMAD GADGVGSSSGNWH
CDSTWLGDRVITTSTRTWALPTYNNHLYKQISNGTSGGSTNDNTYFGYSTPWGYFDFN
RFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTQNEGTKTIANNLTSTIQVFTD
SEYQLPYVLGSAHQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLR
TGNNFEFSYNFEDVPFHSSYAHSQSLDRLMNPLIDQYL SRTQSTGGTAGTQQLLFSQ
AGPNNMSAQAKNWLPGPCYRQQRVSTTLSQNNNSNF/ GATKYHLNGRDSLVNPG
VAMATHKDDEERFFPSSGVLMFGKQGAGKDNVDYS,S'VMLTSEEEIKTTNPVATEQYGV
VADNLQQQNAAPIVGAVNSQGALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMG
GFGLKHPPPQILIKNTPVPADPPTTFNQAKLASFITQY STGQVSVEIEWELQKENSKRWNP
EIQYTSNYYKSTNVDFAVNTEGTYSEPRPIGTRX%TRNL

7.  The use of any of claims 1 to 5, wherein sag}/adeno -associated virus (AAV) vector
comprises an AAV with a VP2 sequence having 90% or more sequence identity to:
TAPGKKRPVEPSPQRSPDSSTGIGKKGQQPAKKRLNFGQTGDSESVPDPQPIGEPPAGPS
GLGSGTMAAGGGAPMADNNEGADG\C@SSSGNWHCDSTWLGDRVITTSTRTWALPTY
NNHLYKQISNGTSGGSTNDNTYFGYSTPWGYFDFNRFHCHFSPRDWQRLINNNWGFRP
KRINFKLFNIQVKEVTQNEGTKTIANNLTSTIQVFTDSEYQLPYVLGSAHQGCLPPFPAD
VEMIPQYGYLTLNNGSQAVGRSSEYCLEYFPSQMLRTGNNFEFSYNFEDVPFHSSYAHS
QSLDRLWPLIDQYLWLSRngf GGTAGTQQLLFSQAGPNNMSAQAKNWLPGPCYRQ
QRVSTTLSQNNNSNFAWTGATKYHLNGRDSLVNPGVAMATHKDDEERFFPSSGVLMF
GKQGAGKDNVDYSSVMLTSEEEIKTTNPVATEQYGVVADNLQQQNAAPIVGAVNSQG
ALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGFGLKHPPPQILIKNTPVPADPP
TTFNQAKLASFITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYYKSTNVDFAVNTE
GTYSEPRPIGTRYLTRNE, or 1-50 amino acid substitutions, deletions or additions thereto;
and/or

a VP3 sequence having’90% or more sequence identity to:
MAAGGGAPMADNNEGADGVGSSSGNWHCDSTWLGDRVITTSTRTWALPTYNNHLYK
QISNGTSGGSTNDNTYFGYSTPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKL
FNIQVKEVTQNEGTKTIANNLTSTIQVFTDSEYQLPYVLGSAHQGCLPPFPADVFMIPQY
GYLTLNNGSQAVGRSSFYCLEYFPSQMLRTGNNFEFSYNFEDVPFHSSYAHSQSLDRLM
NPLIDQYLYYLSRTQSTGGTAGTQQLLFSQAGPNNMSAQAKNWLPGPCYRQQRVSTTL
SQNNNSNFAWTGATKYHLNGRDSLVNPGVAMATHKDDEERFFPSSGVLMFGKQGAGK
DNVDYSSVMLTSEEEIKTTNPVATEQYGVVADNLQQQNAAPIVGAVNSQGALPGMVW
QNR]} LQGPIWAKIPHTDGNFHPSPLMGGFGLKHPPPQILIKNTPVPADPPTTFNQAKL
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ASFITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYYKSTNVDFAVNTEGTYSEPRP,
GTRYLTRNL, or 1-50 amino acid substitutions, deletions or additions thereto.

8. The use of any of claims 1 to 5, wherein said adeno-associated virus (AAV) vector
comprises an AAV with a VP1 sequence having 99.1% or more sequence identity to:
MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDNGRGLVLPGYKYLGPF
NGLDKGEPVNAADAAALEHDKAYDQQLQAGDNPYLRYNHADAEFQERLQEDTSFGGN
LGRAVFQAKKRVLEPLGLVESPVKTAPGKKRPVEPSPQRSPDSSTGIGKKGQQPAKKRL
NFGQTGDSESVPDPQPIGEPPAGPSGLGSGTMAAGGGAPMADNNEGADGVGSSSGNWH
CDSTWLGDRVITTSTRTWALPTYNNHLYKQISNGTSGGSTNDNTYFGYSTPWGYFDFN
RFHCHFSPRDWQRLINNNWGFRPKRLNFKLENIQVKEVTQNEGTKTANNLTSTIQVFTD
SEYQLPYVLGSAHQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLR
TGNNFEFSYNFEDVPFHSSYAHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQ
AGPNNMSAQAKNWLPGPCYRQQRVSTTLSQNNNSNFAWTGATKYHLNGRDSLVNPG
VAMATHKDDEERFFPSSGVLMFGKQGAGKDNVDYSSVMLTSEEEIKTTNPVATEQYGV
VADNLQQONAAPIVGAVNSQGALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMG
GFGLKHPPPQILIKNTPVPADPPTTFNQAKLASFITQYSTG SVEIEWELQKENSKRWNP
EIQYTSNYYKSTNVDFAVNTEGTYSEPRPIGTRYLTRNL/ ,

9. The use of any of claims 1 to 5, wherein said adeno- ass001ated virus (AAV) vector
comprises an AAV with a VP1 sequence having 99.3% or more sequence identity to:
MAADGYLPDWLEDNLSEGIREWWDLKPGAPKP/KANQQKQDNGRGLVLPGYKYLGPF
NGLDKGEPVNAADAAALEHDKAYDQQLQAGDNPYLRYNHADAEFQERLQEDTSFGGN
LGRAVFQAKKRVLEPLGLVESPVKTAPGKKRPVEPSPQRSPDSSTGIGKKGQQPAKKRL
NFGQTGDSESVPDPQPIGEPPAGPSGLGSGT AAGGGAPMADNNEGADGVGSSSGNWH
(‘DSTWLGDRVITTSTRTWALPTYNNHLVIQQISNGTSGGSTNDNTVFGYSTPWGYFDFN
RFHCHF SPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTQNEGTKTIANNLTSTIQVFTD
SEYQLPYVLGSAHQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLR
TGNNFEFSYNFEDVPFHSSYAHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQ
AGPNNMSAQAKNWLPGPCYRQQRzVSTTLSQNNNSNFAWTGATKYHLNGRDSLVNPG
AMATHKDDEERFFPSSGVLMF (}'KQGAGKuN‘v’DYSSVMLTQEEElK""TNPVATEQY GV
VADNLQQQNAAPIVGAVNSQ?ALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMG
GFGLKHPPPQILIKNTPVPADPPTTFNQAKLASFITQYSTGQVSVEIEWELQKENSKRWNP
EIQYTSNYYKSTNVDFAVN?EGTYSEPRPIGTRYLTRNL.

10.  The use of any of claimds 1 to 5, wherein said adeno-associated virus (AAV) vector
comprises an AAV with a ¥P1 sequence having 99.5% or more sequence identity to:
MAADGYLPDWLED fﬁSEGIREWWDLKPGAPKPKANQQKQDNGRGLVLPGYKYLGPF
NGLDKGEPVNAADAAALEHDKAYDQQLQAGDNPYLRYNHADAEFQERLQEDTSFGGN
LGRAVFQAKKRVLEPLGLVESPVKTAPGKKRPVEPSPQRSPDSSTGIGKKGQQPAKKRL
NFGQTGDSESVPDPQPIGEPPAGPSGLGSGTMAAGGGAPMADNNEGADGVGSSSGNWH
CDSTWLGDRVITTSTRTWALPTYNNHLYKQISNGTSGGSTNDNTYFGYSTPWGYFDFN
RFHCHFS&I;/joWQRLINNNWGFRPKRLNFKLFNIQVKEVTQNEGTKTIANNLTSTIQVFTD

SEYQLPYVLGSAHQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLR
TGNNFEESYNFEDVPFHSSY AHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQ
AGPNNMSAQAKNWLPGPCYRQQRVSTTLSQNNNSNFAWTGATKYHLNGRDSLVNPG
VAMAT HKDDEERFFPSSGVLMFGKQGAGKDNVDYSSVMLTSEEEIKTTNPVATEQYGV
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VADNLQQQNAAPIVGAVNSQGALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLM
GFGLKHPPPQILIKNTPVPADPPTTFNQAKLASFITQYSTGQVSVEIEWELQKENSKR
EIQYTSNYYKSTNVDFAVNTEGTYSEPRPIGTRYLTRNL.

11. The use of any of claims 1 to 5, wherein said adeno-associated virus (AAV) vecto
comprises an AAV with a VP2, or VP3 sequence having 95% or more identity to VP2{or VP3
sequences set forth in Figure 3.

12.  The use of any of claims 1 to 5, wherein said adeno-associated virus (AAV) vector
comprises a VP2, or VP3 sequence having 96% or more identity to VP2, or VP3 sequences set
forth in Figure 3.

13.  The use of any of claims 1 to 5, wherein said adeno-associated virug (AAV) vector
comprises a VP2, or VP3 sequence having 97% or more identity to VP2, or VP3 sequences set
forth in Figure 3.

14.  The use of any of claims 1 to 5, wherein said adeno-associatéd virus (AAV) vector
comprises a VP2, or VP3 sequence having 98% or more identity'to VP2, or VP3 sequences set
forth in Figure 3. y

v
f

15. The use of any of claims 1 to 5, wherein said adeno-;axssomated virus (AAV) vector
comprises a VP2, or VP3 sequence having 99% or mor/g Adentity to VP2, or VP3 sequences set
forth in Figure 3.

- 16.  The use of any of claims 1 to 5, wherein salc/i/adeno -associated virus (AAV) vector
comprises a VP2, or VP3 sequence having 99. ﬁ%{ or more identitv to VP2, or VP3 seguences set

comprises P3 sequence having 99 more identity to VP2, or VP3 sequ
forth in Figure 3. /

/
17. The use of any of claims 1 to 5, wher ﬂl said adeno-associated virus (AAV) vector
comprises a VP1, VP2, or VP3 sequence 6f AAV-Rh74 set forth in Figure 3.

/

18.  The use of any of claims 1 to 5, wherein said heterologous polynucleotide sequence, or said
protein, is expressed at levels having a therapeutic effect on the mammal.

/
19. The use of any of claims 1o 5, wherein said adeno-associated virus (AAV) vector has
increased tropism for hepatoc/yfé; compared to AAV2 or AAVS.

20. The use of any of clajfr{s 1 to 5, wherein said heterologous polynucleotide sequence or said
protein is expressed in a /e"éll, tissue or organ of said mammal.
/

21. The use of clai7{), wherein the cell comprises a secretory cell.

22. The use of ¢claim 20, wherein the cell comprises an endocrine cell.

23. The use of claim 20, wherein the cell comprises hepatocyte, a neural cell, a glial cell, a
retinal cell, an epithelial cell, a lung cell or a totipotent, pluripotent or multipotent stem cell.
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24. The use of claim 20, wherein the tissue or organ of said mammal comprises liver, brain,
central nervous system, spinal cord, eye, retina or lung.

25. The use of any of claims 1 to 5, wherein the mammal produces an insufficient amounf of a
protein, or a defective or aberrant protein.

26. The use of claim 25, wherein the protein comprises CFTR (cystic fibrosis transghembrane
regulator protein), a blood coagulation (clotting) factor (Factor XIII, Factor IX, Fagtor X, Factor
VIII, Factor VlIa, protein C, etc.) a gain of function blood coagulation factor, an gntibody, retinal
pigment epithelium-specific 65 kDa protein (RPE6S), erythropoietin, LDL receptor, lipoprotein
lipase, ornithine transcarbamylase, B-globin, a-globin, spectrin, a-antitrypsin/adenosine
deaminase (ADA), a metal transporter (ATP7A or ATP7), sulfamidase, an gnzyme involved in
lysosomal storage disease (ARSA), hypoxanthine guanine phosphoribosyt transferase, -25
glucocerebrosidase, sphingomyelinase, lysosomal hexosaminidase, bragched-chain keto acid
dehydrogenase, a hormone, a growth factor, insulin-like growth factoy'1 or 2, platelet derived
growth factor, epidermal growth factor, nerve growth factor, neurotrophic factor -3 and -4, brain-
derived neurotrophic factor, glial derived growth factor, transforl}ﬁng growth factor o and 8, a
cytokine, a-interferon, p-interferon, interferon-vy, interleukin—2,fiﬁterleukin-4, interleukin 12,
granulocyte-macrophage colony stimulating factor, lymphotoxin, a suicide gene product, herpes
simplex virus thymidine kinase, cytosine deaminase, dipht};éﬁa toxin, cytochrome P450,
deoxycytidine kinase, tumor necrosis factor, a drug resist/aﬁce protein, a tumor suppressor protein
(e.g., p53, Rb, Wt-1, NF1, Von Hippel-Lindau (VHL), adenomatous polyposis coli (APC)), a
peptide with immunomodulatory properties, a tolerog/eﬁic or immunogenic peptide or protein
Tregitope or hCDR1, insulin, glucokinase, guanylate cyclase 2D (LCA-GUCY2D), Rab escort
protein 1 (Choroideremia), LCA 5 (LCA-Lebercilin), ornithine ketoacid aminotransferase
(Gyrate Atrophy), Retinoschisin 1 (X-linked R@ﬁhoschisis)i USHIC (Usher’s Syndrome 1C), X-

linked retinitis pigmentosa GTPase (XLRP), MERTK (AR forms of RP: retinitis pigmentosa),
DFNBI1 (Connexin 26 deafness), ACHM 2, 3 and 4 (Achromatopsia), PKD-1 or PKD-2
(Polycystic kidney disease), TPP1, CLN2,/a gene product implicated in lysosomal storage
diseases (e.g., sulfatases, N-acetylglucosdmine-1-phosphate transferase, cathepsin A, GM2-AP,
NPC1, VPC2, a sphingolipid acﬁvatm;%rotein, or one or more zinc finger nucleases for genome
editing, or donor sequences used as ;épair templates for genome editing.

/

27. The use of any of claims 1 10 5, wherein the heterologous polynucleotide sequence
comprises a gene encoding a pelypeptide, peptide or a protein.

28.  The use of claim 27, wherein the gene encodes a therapeutic peptide or protein.

29. The use of claim [2f7/ , wherein the gene comprises or encodes CFTR (cystic fibrosis
transmembrane regulafor protein), a blood coagulation (clotting) factor (Factor XIII, Factor IX,
Factor X, Factor VLI{ Factor VIla, protein C, etc.) a gain of function blood coagulation factor, an
antibody, retinal pigment epithelium-specific 65 kDa protein (RPE65), erythropoietin, LDL
receptor, lipoprgtein lipase, ornithine transcarbamylase, -globin, a-globin, spectrin, o-
antitrypsin, adénosine deaminase (ADA), a metal transporter (ATP7A or ATP7), sulfamidase, an
enzyme impej/lved in lysosomal storage disease (ARSA), hypoxanthine guanine phosphoribosyl
transferasg, B-25 glucocerebrosidase, sphingomyelinase, lysosomal hexosaminidase, branched-
chain/lijzé{acid dehydrogenase, a hormone, a growth factor, insulin-like growth factor 1 or 2,
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platelet derived growth factor, epidermal growth factor, nerve growth factor, neurotrophic factor
-3 and -4, brain-derived neurotrophic factor, glial derived growth factor, transforming grow
factor a and B, a cytokine, a-interferon, -interferon, interferon-v, interleukin-2, interleuki
interleukin 12, granulocyte-macrophage colony stimulating factor, lymphotoxin, a suicide gene
product, herpes simplex virus thymidine kinase, cytosine deaminase, diphtheria toxin,
cytochrome P450, deoxycytidine kinase, tumor necrosis factor, a drug resistance profein, a tumor
suppressor protein (e.g., p53, Rb, Wt-1, NF1, Von Hippel-Lindau (VHL), adenométous
polyposis coli (APC)), a peptide with immunomodulatory properties, a tolerogenic or
immunogenic peptide or protein Tregitope or hCDR1, insulin, glucokinase, gugnylate cyclase 2D
(LCA-GUCY2D), Rab escort protein 1 (Choroideremia), LCA 5 (LCA-Lebercilin), ornithine
ketoacid aminotransferase (Gyrate Atrophy), Retinoschisin 1 (X-linked Reinoschisis), USHIC
(Usher’s Syndrome 1C), X-linked retinitis pigmentosa GTPase (XLRP), MERTK (AR forms of
RP: retinitis pigmentosa), DFNB1 (Connexin 26 deafness), ACHM 2, ¥and 4 (Achromatopsia),
PKD-1 or PKD-2 (Polycystic kidney disease), TPP1, CLN2, a gene pfoduct implicated in
lysosomal storage diseases (e.g., sulfatases, N-acetylglucosamine-14phosphate transferase,
cathepsin A, GM2-AP, NPC1, VPC2, a sphingolipid activator profein or one or more zinc finger
nucleases for genome editing, or donor sequences used as repe/x}tf templates for genome editing.

30. The use of claim 1, wherein the heterologous polynuc}éfz)tide sequence comprises an
inhibitory nucleic acid. /
31. The use of claim 30, wherein the inhibitory nucl/eiic/z acid comprises micro-RNA (miRNA),
siRNA, shRNA, trans-splicing RNA, antisense RNA/or triplex forming RNA.

32. The use of claim 30, wherein the inhibitory,ffucleic acid binds to a pathogenic gene, a
transcript of a pathogenic gene, or a gene transgifipt associated with a polynucleotide repeat
disease, a huntingtin (HTT) gene, a gene assgéiated with dentatorubropallidolusyan atropy
(atrophin 1, ATN1), androgen receptor on tHe X chromosome in spinobulbar muscular atrophy,
human Ataxin-1, -2, -3, and -7, Ca,2.1 P//é voltage-dependent calcium channel is encoded by
the (CACNAI1A), TATA-binding proteif, Ataxin 8 opposite strand, also known as ATXNSOS,
Serine/threonine-protein phosphatase ZA 55 kDa regulatory subunit B beta isoform in
spinocerebellar ataxia (type 1, 2, 3, /6/, 7,8, 12 17), FMRI (fragile X mental retardation 1) in
fragile X syndrome, FMRI (fragﬂ{e’ X mental retardation 1) in fragile X-associated tremor/ataxia
syndrome, FMR] (fragile X megt al retardation 2) or AF4/FMR2 family member 2 in fragile XE
mental retardation; Myotonin-protein kinase (MT-PK) in myotonic dystrophy; Frataxin in
Friedreich’s ataxia; a mutanf/of superoxide dismutase 1 (SOD1) gene in amyotrophic lateral
sclerosis; a gene involved }ﬁ pathogenesis of Parkinson’s disease and/or Alzheimer’s disease;
apolipoprotein B (APOBf)/ and proprotein convertase subtilisin/kexin type 9 (PCSK9),
hypercoloesterolemia; HIV Tat, human immunodeficiency virus transactivator of transcription
gene, in HIV infectioh; HIV TAR, HIV TAR, human immunodeficiency virus transactivator
response element géne, in HIV infection; C-C chemokine receptor (CCR5) in HIV infection;
Rous sarcoma viruis (RSV) nucleocapsid protein in RSV infection, liver-specific microRNA
(miR-122) in b/e/i)atitis C virus infection; p53, acute kidney injury or delayed graft function
kidney trar;S})’l/ant or kidney injury acute renal failure; protein kinase N3 (PKN3) in advance
recurrent oy metastatic solid malignancies; LMP2, LMP2 also known as proteasome subunit
beta-typgé/é (PSMB 9), metastatic melanoma; LMP7,also known as proteasome subunit beta-type
8 (PSMB 8), metastatic melanoma; MECL1 also known as proteasome subunit beta-type 10
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(PSMB 10), metastatic melanoma; vascular endothelial growth factor (VEGF) in solid tumors;
kinesin spindle protein in solid tumors, apoptosis suppressor B-cell CLL/lymphoma (BCL-2) j
chronic myeloid leukemia; ribonucleotide reductase M2 (RRM2) in solid tumors; Furin in sofid
tumors; polo-like kinase 1 (PLK1) in liver tumors, diacylglycerol acyltransferase 1 (DGAP1) in
hepatitis C infection, beta-catenin in familial adenomatous polyposis; beta2 adrenergic rgceptor,
glaucoma; RTP801/Redd] also known as DAN damage-inducible transcript 4 protein, An diabetic
macular oedma (DME) or age-related macular degeneration; vascular endothelial gr
receptor I (VEGFR1) in age-related macular degeneration or choroidal neivascularization,
caspase 2 in non-arteritic ischaemic optic neuropathy; Keratin 6A N17K mutant protein in
pachyonychia congenital; influenza A virus genome/gene sequences in influenza infection;
severe acute respiratory syndrome (SARS) coronavirus genome/gene sequenges in SARS
infection; respiratory syncytial virus genome/gene sequences in respiratory’syncytial virus
infection; Ebola filovirus genome/gene sequence in Ebola infection; hepatitis B and C virus
genome/gene sequences in hepatitis B and C infection; herpes simplex
sequences in HSV infection, coxsackievirus B3 genome/gene sequendes in coxsackievirus B3
infection; silencing of a pathogenic allele of a gene (allele-specific gilencing) like torsin A
(TOR1A) in primary dystonia, pan-class I and HLA-allele specifi¢ in transplant; or mutant
rhodopsin gene (RHO) in autosomal dominantly inherited retinitis pigmentosa (adRP).

33. The use of any of claims 1 to 5, wherein the mammal/ﬁas a lung disease (e.g., cystic
fibrosis), a bleeding disorder (e.g., hemophilia A or hemophilia B with or without inhibitors),
thalassemia, a blood disorder (e.g., anemia), Alzheime;LS/ disease, Parkinson's disease,
Huntington's disease, amyotrophic lateral sclerosis (ALS), epilepsy, lysosomal storage diseases,
a copper or iron accumulation disorders (e.g., Wilsofi’s or Menkes disease) lysosomal acid lipase
deficiency, a neurological or neurodegenerative gli’sorder, cancer, type 1 or type 2 diabetes,
Gaucher's disease, Hurler's disease, adenosine déaminase deficiency, a metabolic defect (e.g.,
glycogen storage diseases), a retinal degener tive disease (such as RPE65 deficiency,
choroideremia, and other diseases of the eyg), a disease of solid organs (e.g., brain, liver, kidney,
heart), or an infectious viral (e.g., hepatit}s"B and C, HIV, etc.), bacterial or fungal disease.

P

34. The use of any of claims 1 to 5, wherein the expression control element comprises a
. . '
constitutive or regulatable control elément.
Vi

/
35.  The use of any of claims 1fo 5, wherein the expression control element comprises a tissue-
specific expression control elf?{ent or promoter.

/

36. The use of any of c;lﬂa}ﬁs 1 to 5, wherein the AAV vector is prepared to be delivered
intravenously, intraarter;‘ ly, intramuscularly, subcutaneously, orally, by intubation, via catheter,
dermally, intra-cranially, via inhalation, intra-cavity, or mucosally.

/

37. Theuse of ar 7 of claims 1 to 5, wherein the mammal is human.

38. The use of any of claims 1 to 5, wherein the mammal is sero-positive for an AAV serotype

other than A/A’ -Rh74.

39. The,g{se of any of claims 1 to 5, wherein the mammal is sero-positive for an AAV serotype
AAV}/AAVZ, AAV3, AAV4, AAVS5, AAV6, AAVT, AAVE, AAV9, AAV10 or AAVI1L.
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40. The use of any of claims 1 to 3 or 5, wherein the mammal is sero-negative for AAV-Rh74/

41. The use of any of claims 1 to 4, further comprising use of empty capsid AAV in the
preparation of a pharmaceutical.

42. The use of any of claims 1 to 4, further comprising use of empty capsid AAV-

43. The use of any of claims 1 to 5, wherein the VP1 sequence has 1, 2, 3, 4, 5, 6{or
7Tconservative, non-conservative, or conservative and non-conservative amino acid substitutions.

44. The use of any of claims 1 to 5, wherein the VP2 or VP3 sequence ha‘s},l{ 2,3,4,5,6,7,8,
9, or 10, conservative, non-conservative, or conservative and non-conserv/? 1ve amino acid
substitutions.

45. The use of any of claims 1 to 5, wherein the AAV comprises a V(x{l;naceutical
composition. /
/

46. The use of any of claims 1 to 4, wherein the pharmaceutical composition comprises empty
capsid AAV. //’

47. The use of any of claims 1 to 4, wherein the pharmggéutical composition comprises empty
capsid AAV-Rh74. /
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What is claimed:

1. Use of an adeno-associated virus (AAV) vector comprising a heterologous
polynucleotide sequence and a VP1 sequence having more than 99% identity to:
MAADGYLPDWLEDNLSEGIREWWDILKPGAPKPKANQQKQDNGRGLVLPGYKYLGPF
NGLDKGEPVNAADAAALEHDKAYDQQLQAGDNPYLRYNHADAEFQERLQEDTSFGGN
LGRAVFQAKKRVLEPLGLVESPVKTAPGKKRPVEPSPQRSPDSSTGIGKKGQQPAKKRL
NFGQTGDSESVPDPQPIGEPPAGPSGLGSGTMAAGGGAPMADNNEGADGVGSSSGNWH
CDSTWLGDRVITTSTRTWALPTYNNHLYKQISNGTSGGSTNDNTYFGYSTPWGYFDFN
RFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTQNEGTKTIANNLTSTIQVFTD
SEYQLPYVLGSAHQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLR
TGNNFEFSYNFEDVPFHSSYAHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQ
AGPNNMSAQAKNWLPGPCYRQQRVSTTLSQNNNSNFAWTGATKYHLNGRDSLVNPG
VAMATHKDDEERFFPSSGVLMFGKQGAGKDNVDYSSVMLTSEEEIKTTNPVATEQYGV
VADNLQQQNAAPIVGAVNSQGALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMG
GFGLKHPPPQILIKNTPVPADPPTTFNQAKLASFITQYSTGQVSVEIEWELQKENSKRWNP
EIQYTSNYYKSTNVDFAVNTEGTYSEPRPIGTRYLTRNL,

in the manufacture of a medicament for treating cystic fibrosis, Choroideremia, LCA-
Lebercilin, Gyrate Atrophy, X-linked Retinoschisis, Usher’s Syndrome 1C, retinitis pigmentosa,
Connexin 26 deafness, Achromatopsia, Polycystic kidney disease, a lysosomal storage disease, a
polynucleotide repeat disease, dentatorubropallidolusyan atropy, spinobulbar muscular atrophy,
spinocerebellar ataxia (type 1, 2, 3, 6, 7, 8, 12 17), fragile X syndrome, fragile X-associated
tremor/ataxia syndrome, myotonic dystrophy, Friedreich’s ataxia, amyotrophic lateral sclerosis
(ALS), Parkinson’s disease, Alzheimer’s disease, hypercoloesterolemia, HIV infection, Rous
sarcoma virus (RSV) infection, hepatitis C virus infection, acute kidney injury, delayed graft
function kidney transplant, kidney injury acute renal failure, advance recurrent or metastatic
solid malignancies, metastatic melanoma, chronic myeloid leukemia, solid tumors, liver tumors,
familial adenomatous polyposis, glaucoma, diabetic macular oedma (DME), age-related macular
degeneration, choroidal neovascularization, non-arteritic ischaemic optic neuropathy,
pachyonychia congenital, influenza infection, severe acute respiratory syndrome (SARS),

respiratory syncytial virus infection, Ebola infection, hepatitis B virus infection, herpes simplex

30



virus infection, coxsackievirus B3 infection, primary dystonia, autosomal dominantly inherited
retinitis pigmentosa, lung disease, bleeding disorder, hemophilia A, hemophilia B, thalassemia,
blood disorder, anemia, Huntington's disease, epilepsy, lysosomal storage disease, copper or iron
accumulation disorders, Wilson’s disease, Menkes disease, lysosomal acid lipase deficiency, a
neurological or neurodegenerative disorder, cancer, type 1 diabetes, type 2 diabetes, Gaucher's
disease, Hurler's disease, adenosine deaminase deficiency, glycogen storage diseases, a retinal
degenerative disease, RPE65 deficiency, brain disease, liver disease, kidney disease, heart
disease, infectious viral disease, bacterial disease or fungal disease,

wherein said medicament is to be administered to a mammal or a cell of said mammal,
thereby delivering or transferring the heterologous polynucleotide sequence into the mammal or

cell of the mammal.

2. The use of claim 1, wherein the heterologous polynucleotide sequence is operably linked to
an expression control element conferring transcription of said heterologous polynucleotide

sequence.

3. Use of an adeno-associated virus (AAV) vector in the manufacture of a medicament for
treating a mammal deficient in protein expression or function, said vector comprising a
heterologous polynucleotide encoding a polypeptide that can correct for the deficient protein
expression or function, wherein the heterologous polynucleotide sequence is operably linked to
an expression control element conferring transcription of said heterologous polynucleotide
sequence; wherein said vector comprises a VP1 sequence having more than 99% identity to:
MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDNGRGLVLPGYKYLGPF

NGLDKGEPVNAADAAALEHDKAYDQQLQAGDNPYLRYNHADAEFQERLQEDTSFGGN
LGRAVFQAKKRVLEPLGLVESPVKTAPGKKRPVEPSPQRSPDSSTGIGKKGQQPAKKRL

NFGQTGDSESVPDPQPIGEPPAGPSGLGSGTMAAGGGAPMADNNEGADGVGSSSGNWH
CDSTWLGDRVITTSTRTWALPTYNNHLYKQISNGTSGGSTNDNTYFGYSTPWGYFDFN

RFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTQNEGTKTIANNLTSTIQVFTD
SEYQLPYVLGSAHQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLR
TGNNFEFSYNFEDVPFHSSYAHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQ
AGPNNMSAQAKNWLPGPCYRQQRVSTTLSQNNNSNFAWTGATKYHLNGRDSLVNPG
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VAMATHKDDEERFFPSSGVLMFGKQGAGKDNVDYSSVMLTSEEEIKTTNPVATEQYGV
VADNLQOQQNAAPIVGAVNSQGALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMG

GFGLKHPPPQILIKNTPVPADPPTTFNQAKLASFITQY STGQVSVEIEWELQKENSKRWNP
EIQYTSNYYKSTNVDFAVNTEGTYSEPRPIGTRYLTRNL and wherein séid vector is to be

administered to a mammal wherein said polypeptide is expressed in the mammal.

4.  Use of an adeno-associated virus (AAV) vector comprising a VP1 sequence having more
than 99% identity to:
MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDNGRGLVLPGYKYLGPF
NGLDKGEPVNAADAAALEHDKAYDQQLQAGDNPYLRYNHADAEFQERLQEDTSFGGN
LGRAVFQAKKRVLEPLGLVESPVKTAPGKKRPVEPSPQRSPDSSTGIGKKGQQPAKKRL
NFGQTGDSESVPDPQPIGEPPAGPSGLGSGTMAAGGGAPMADNNEGADGVGSSSGNWH
CDSTWLGDRVITTSTRTWALPTYNNHLYKQISNGTSGGSTNDNTYFGYSTPWGYFDFEN
RFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTQNEGTKTIANNLTSTIQVFTD
SEYQLPYVLGSAHQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLR
TGNNFEFSYNFEDVPFHSSYAHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQ
AGPNNMSAQAKNWLPGPCYRQQRVSTTLSQNNNSNFAWTGATKYHLNGRDSLVNPG
VAMATHKDDEERFFPSSGVLMFGKQGAGKDNVDYSSVMLTSEEEIKTTNPVATEQYGV
VADNLQQQNAAPIVGAVNSQGALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMG
GFGLKHPPPQILIKNTPVPADPPTTFNQAKLASFITQYSTGQVSVEIEWELQKENSKRWNP
EIQYTSNYYKSTNVDFAVNTEGTYSEPRPIGTRYLTRNL,

in the manufacture of a medicament for treating cystic fibrosis, Choroideremia, LCA-
Lebercilin, Gyrate Atrophy, X-linked Retinoschisis, Usher’s Syndrome 1C, retinitis pigmentosa,
Connexin 26 deafness, Achromatopsia, Polycystic kidney disease, a lysosomal storage disease, a
polynucleotide repeat disease, dentatorubropallidolusyan atropy, spinobulbar muscular atrophy,
spinocerebellar ataxia (type 1, 2, 3, 6, 7, 8, 12 17), fragile X syndrome, fragile X-associated
tremor/ataxia syndrome, myotonic dystrophy, Friedreich’s ataxia, amyotrophic lateral sclerosis
(ALS), Parkinson’s disease, Alzheimer’s disease, hypercoloesterolemia, HIV infection, Rous
sarcoma virus (RSV) infection, hepatitis C virus infection, acute kidney injury, delayed graft
function kidney transplant, kidney injury acute renal failure, advance recurrent or metastatic

solid malignancies, metastatic melanoma, chronic myeloid leukemia, solid tumors, liver tumors,
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familial adenomatous polyposis, glaucoma, diabetic macular oedma (DME), age-related macular
degeneration, choroidal neovascularization, non-arteritic ischaemic optic neuropathy,
pachyonychia congenital, influenza infection, severe acute respiratory syndrome (SARS), -
respiratory syncytial virus infection, Ebola infection, hepatitis B virus infection, herpes simplex
virus infection, coxsackievirus B3 infection, primary dystonia, autosomal dominantly inherited
retinitis pigmentosa, lung disease, bleeding disorder, hemophilia A, hemophilia B, thalassemia,
blood disorder, anemia, Huntington's disease, epilepsy, lysosomal storage disease, copper or iron
accumulation disorders, Wilson’s disease, Menkes disease, lysosomal acid lipase deficiency, a
neurological or neurodegenerative disorder, cancer, type 1 diabetes, type 2 diabetes, Gaucher's
disease, Hurler's disease, adenosine deaminase deficiency, glycogen storage diseases, a retinal
degenerative disease, RPE65 deficiency, brain disease, liver disease, kidney disease, heart
disease, infectious viral disease, bacterial disease or fungal disease,

wherein said medicament is to be administered to a mammal or a cell of said mammal,
thereby delivering or transferring a heterologous polynucleotide sequence into the mammal or

cell of the mammal, wherein the mammal is sero-negative for AAV-Rh74.

5. Use of an adeno-associated virus vector (AAV) comprising a VP1 sequence having more
than 99% identity to:
MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDNGRGLVLPGYKYLGPF
NGLDKGEPVNAADAAALEHDKAYDQQLQAGDNPYLRYNHADAEFQERLQEDTSFGGN
LGRAVFQAKKRVLEPLGLVESPVKTAPGKKRPVEPSPQRSPDSSTGIGKKGQQPAKKRL
NFGQTGDSESVPDPQPIGEPPAGPSGLGSGTMAAGGGAPMADNNEGADGVGSSSGNWH
CDSTWLGDRVITTSTRTWALPTYNNHLYKQISNGTSGGSTNDNTYFGYSTPWGYFDFN
RFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTQNEGTKTIANNLTSTIQVFTD
SEYQLPYVLGSAHQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLR
TGNNFEFSYNFEDVPFHSSY AHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQ
AGPNNMSAQAKNWLPGPCYRQQRVSTTLSQNNNSNFAWTGATKYHLNGRDSLVNPG
VAMATHKDDEERFFPSSGVLMFGKQGAGKDNVDYSSVMLTSEEEIKTTNPVATEQYGV
VADNLQQONAAPIVGAVNSQGALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMG
GFGLKHPPPQILIKNTPVPADPPTTFNQAKLASFITQYSTGQVSVEIEWELQKENSKRWNP
EIQYTSNYYKSTNVDFAVNTEGTYSEPRPIGTRYLTRNL, and

33



empty capsid AAV-Rh74,

in the manufacture of a medicament for treating cystic fibrosis, Choroideremia, LCA-
Lebercilin, Gyrate Atrophy, X-linked Retinoschisis, Usher’s Syndrome 1C, retinitis pigmentosa,
Connexin 26 deafness, Achromatopsia, Polycystic kidney disease, a lysosomal storage disease, a
polynucleotide repeat disease, dentatorubropallidolusyan atropy, spinobulbar muscular atrophy,
spinocerebellar ataxia (type 1, 2, 3, 6, 7, 8, 12 17), fragile X syndrome, fragile X-associated
tremor/ataxia syndrome, myotonic dystrophy, Friedreich’s ataxia, amyotrophic lateral sclerosis
(ALS), Parkinson’s disease, Alzheimer’s disease, hypercoloesterolemia, HIV infection, Rous
sarcoma virus (RSV) infection, hepatitis C virus infection, acute kidney injury, delayed graft
function kidney transplant, kidney injury acute renal failure, advance recurrent or metastatic
solid malignancies, metastatic melanoma, chronic myeloid leukemia, solid tumors, liver tumors,
familial adenomatous polyposis, glaucoma, diabetic macular oedma (DME), age-related macular
degeneration, choroidal neovascularization, non-arteritic ischaemic optic neuropathy,
pachyonychia congenital, influenza infection, severe acute respiratory syndrome (SARS),
respiratory syncytial virus infection, Ebola infection, hepatitis B virus infection, herpes simplex
virus infection, coxsackievirus B3 infection, primary dystonia, autosomal dominantly inherited
retinitis pigmentosa, lung disease, bleeding disorder, hemophilia A, hemophilia B, thalassemia,
blood disorder, anemia, Huntington's disease, epilepsy, lysosomal storage disease, copper or iron
accumulation disorders, Wilson’s disease, Menkes disease, lysosomal acid lipase deficiency, a
neurological or neurodegenerative disorder, cancer, type 1 diabetes, type 2 diabetes, Gaucher's
disease, Hurler's disease, adenosine deaminase deficiency, glycogen storage diseases, a retinal
degenerative disease, RPE65 deficiency, brain disease, liver disease, kidney disease, heart

disease, infectious viral disease, bacterial disease or fungal disease,
wherein said medicament is to be administered to a mammal or a cell of said mammal,
thereby delivering or transferring a heterologous polynucleotide sequence into the mammal or

cell of the mammal.

6.  Theuse of any of claims 1 to 5, wherein said adeno-associated virus (AAV) vector
comprises an AAV with a VP2 sequence having 90% or more sequence identity to:
TAPGKKRPVEPSPQRSPDSSTGIGKKGQQPAKKRLNFGQTGDSESVPDPQPIGEPPAGPS
GLGSGTMAAGGGAPMADNNEGADGVGSSSGNWHCDSTWLGDRVITTSTRTWALPTY

34



NNHLYKQISNGTSGGSTNDNTYFGYSTPWGYFDENRFHCHFSPRDWQRLINNNWGFRP
KRLNFKLFNIQVKEVTQNEGTKTIANNLTSTIQVFTDSEYQLPYVLGSAHQGCLPPFPAD
VFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLRTGNNFEFSYNFEDVPFHSSYAHS
QSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQAGPNNMSAQAKNWLPGPCYRQ
QRVSTTLSQNNNSNFAWTGATKYHLNGRDSLVNPGVAMATHKDDEERFFPSSGVLMF
GKQGAGKDNVDYSSVMLTSEEEIKTTNPVATEQYGVVADNLQQQNAAPIVGAVNSQG
ALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGFGLKHPPPQILIKNTPVPADPP
TTFNQAKLASFITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYYKSTNVDFAVNTE
GTYSEPRPIGTRYLTRNL; and/or a VP3 sequence having 90% or more sequence identity to:
MAAGGGAPMADNNEGADGVGSSSGNWHCDSTWLGDRVITTSTRTWALPTYNNHLYK
QISNGTSGGSTNDNTYFGYSTPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRINFKL
FNIQVKEVTQNEGTKTIANNLTSTIQVFTDSEYQLPYVLGSAHQGCLPPFPADVFMIPQY
GYLTLNNGSQAVGRSSFYCLEYFPSQMLRTGNNFEFSYNFEDVPFHSSYAHSQSLDRLM
NPLIDQYLYYLSRTQSTGGTAGTQQLLFSQAGPNNMSAQAKNWLPGPCYRQQRVSTTL
SQONNNSNFAWTGATKYHLNGRDSLVNPGVAMATHKDDEERFFPSSGVLMFGKQGAGK
DNVDYSSVMLTSEEEIKTTNPVATEQYGVVADNLQQQNAAPIVGAVNSQGALPGMVW
QNRDVYLQGPIWAKIPHTDGNFHPSPLMGGFGLKHPPPQILIKNTPVPADPPTTFNQAKL
ASFITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYYKSTNVDFAVNTEGTY SEPRPI
GTRYLTRNL.

7. The use of any of claims 1 to 5, wherein said adeno-associated virus (AAV) vector
comprises an AAV with a VP1 sequence having 99.1% or more sequence identity to:
MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDNGRGLVLPGYKYLGPF
NGLDKGEPVNAADAAALEHDKAYDQQLQAGDNPYLRYNHADAEFQERLQEDTSFGGN
LGRAVFQAKKRVLEPLGLVESPVKTAPGKKRPVEPSPQRSPDSSTGIGKKGQQPAKKRL
NFGQTGDSESVPDPQPIGEPPAGPSGLGSGTMAAGGGAPMADNNEGADGVGSSSGNWH
CDSTWLGDRVITTSTRTWALPTYNNHLYKQISNGTSGGSTNDNTYFGYSTPWGYFDFEN
RFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTQNEGTKTIANNLTSTIQVFTD
SEYQLPYVLGSAHQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLR
TGNNFEFSYNFEDVPFHSSYAHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQ
AGPNNMSAQAKNWLPGPCYRQQRVSTTLSQNNNSNFAWTGATKYHLNGRDSLVNPG
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VAMATHKDDEERFFPSSGVLMFGKQGAGKDNVDY SSVMLTSEEEIKTTNPVATEQYGV
VADNLQQQNAAPIVGAVNSQGALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMG
GFGLKHPPPQILIKNTPVPADPPTTFNQAKLASFITQY STGQVSVEIEWELQKENSKR WNP
EIQYTSNYYKSTNVDFAVNTEGTYSEPRPIGTRYLTRNL.

8. The use of any of claims 1 to 5, wherein said adeno-associated virus (AAV) vector
comprises an AAV with a VPl sequence having 99.3% or more sequence identity to:
MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDNGRGLVLPGYKYLGPF

NGLDKGEPVNAADAAALEHDKAYDQQLQAGDNPYLRYNHADAEFQERLQEDTSFGGN
LGRAVFQAKKRVLEPLGLVESPVKTAPGKKRPVEPSPQRSPDSSTGIGKKGQQPAKKRL

NFGQTGDSESVPDPQPIGEPPAGPSGLGSGTMAAGGGAPMADNNEGADGVGSSSGNWH
CDSTWLGDRVITTSTRTWALPTYNNHLYKQISNGTSGGSTNDNTYFGYSTPWGYFDFN

RFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTQNEGTKTIANNLTSTIQVFTD
SEYQLPYVLGSAHQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLR
TGNNFEFSYNFEDVPFHSSYAHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQ
AGPNNMSAQAKNWLPGPCYRQQRVSTTLSQNNNSNFAWTGATKYHLNGRDSLVNPG

VAMATHKDDEERFFPSSGVLMFGKQGAGKDNVDYSSVMLTSEEEIKTTNPVATEQYGV
VADNLQQQNAAPIVGAVNSQGALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMG
GFGLKHPPPQILIKNTPVPADPPTTFNQAKLASFITQYSTGQVSVEIEWELQKENSKRWNP
EIQYTSNYYKSTNVDFAVNTEGTYSEPRPIGTRYLTRNL.

9. The use of any of claims 1 to 5, wherein said adeno-associated virus (AAV) vector
comprises an AAV with a VPl sequence having 99.5% or more sequence identity to:
MAADGYLPDWLEDNLSEGIREWWDILKPGAPKPKANQQKQDNGRGLVLPGYKYLGPF

NGLDKGEPVNAADAAALEHDKAYDQQLQAGDNPYLRYNHADAEFQERLQEDTSFGGN
LGRAVFQAKKRVLEPLGLVESPVKTAPGKKRPVEPSPQRSPDSSTGIGKKGQQPAKKRL

NFGQTGDSESVPDPQPIGEPPAGPSGLGSGTMAAGGGAPMADNNEGADGVGSSSGNWH
CDSTWLGDRVITTSTRTWALPTYNNHLYKQISNGTSGGSTNDNTYFGYSTPWGYFDFN

RFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTQNEGTKTIANNLTSTIQVFTD
SEYQLPYVLGSAHQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLR
TGNNFEFSYNFEDVPFHSSYAHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQ
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AGPNNMSAQAKNWLPGPCYRQQRVSTTLSQNNNSNFAWTGATKYHLNGRDSLVNPG
VAMATHKDDEERFFPSSGVLMFGKQGAGKDNVDY SSVMLTSEEEIKTTNPVATEQYGV
VADNLQQONAAPIVGAVNSQGALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMG
GFGLKHPPPQILIKNTPVPADPPTTFNQAKLASFITQYSTGQVSVEIEWELQKENSKRWNP
EIQYTSNYYKSTNVDFAVNTEGTY SEPRPIGTRYLTRNL.

10. The use of any of claims 1 to 5, wherein said adeno-associated virus (AAV) vector
comprises an AAV with a VP2, or VP3 sequence having 95% or more identity to VP2, or VP3

sequences set forth in Figure 3.

11. The use of any of claims 1 to 5, wherein said adeno-associated virus (AAV) vector
comprises a VP2, or VP3 sequence having 96% or more identity to VP2, or VP3 sequences set

forth in Figure 3.

12. The use of any of claims I to 5, wherein said adeno-associated virus (AAV) vector
comprises a VP2, or VP3 sequence having 97% or more identity to VP2, or VP3 sequences set

forth in Figure 3.

13. The use of any of claims 1 to 5, wherein said adeno-associated virus (AAV) vector
comprises a VP2, or VP3 sequence having 98% or more identity to VP2, or VP3 sequences set

forth in Figure 3.

14. The use of any of claims 1 to 5, wherein said adeno-associated virus (AAV) vector
comprises a VP2, or VP3 sequence having 99% or more identity to VP2, or VP3 sequences set

forth in Figure 3.

15. The use of any of claims 1 to 5, wherein said adeno-associated virus (AAV) vector
comprises a VP2, or VP3 sequence having 99.5% or more identity to VP2, or VP3 sequences set

forth in Figure 3.
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16. The use of any of claims 1 to 5, wherein said adeno-associated virus (AAV) vector

comprises a VP1, VP2, or VP3 sequence of AAV-Rh74 set forth in Figure 3.

17. The use of any of claims 1 to 5, wherein said hetefologous polynucleotide sequence, or said

protein, is expressed at levels having a therapeutic effect on the mammal.

18. The use of any of claims 1 to 5, wherein said adeno-associated virus (AAV) vector has

increased tropism for hepatocytes compared to AAV2 or AAVS.

19.  The use of any of claims 1 to 5, wherein said heterologous polynucleotide sequence or said

protein is expressed in a cell, tissue or organ of said mammal.
20. The use of claim 19, wherein the cell comprises a secretory cell.
21. The use of claim 19, wherein the cell comprises an endocrine cell.

22. The use of claim 19, wherein the cell comprises hepatocyte, a neural cell, a glial cell, a

retinal cell, an epithelial cell, a lung cell or a totipotent, pluripotent or multipotent stem cell.

23. The use of claim 19, wherein the tissue or organ of said mammal comprises liver, brain,

central nervous system, spinal cord, eye, retina or lung.

24. The use of any of claims 1 to 5, wherein the mammal produces an insufficient amount of a

protein, or a defective or aberrant protein.

25. The use of claim 24, wherein the protein comprises CFTR (cystic fibrosis transmembrane
regulator protein), a blood coagulation (clotting) factor (Factor XIII, Factor IX, Factor X, Factor
VIIL, Factor Vlla, protein C, etc.) a gain of function blood coagulation factor, an antibody, retinal
pigment epithelium-specific 65 kDa protein (RPE65), erythropoietin, LDL receptor, lipoprotein
lipase, ornithine transcarbamylase, B-globin, a-globin, spectrin, o-antitrypsin, adenosine

deaminase (ADA), a metal transporter (ATP7A or ATP7), sulfamidase, an enzyme involved in
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lysosomal storage disease (ARSA); hypoxanthine guanine phosphoribosyl transferase, B-25
glucocerebrosidase, sphingomyelinase, lysosomal hexosaminidase, branched-chain keto acid
dehydrogenase, a hormone, a growth factor, insulin-like growth factor 1 or 2, platelet derived
growth factor, epidermal growth factor, nerve growth factor, neurotrophic factor -3 and -4, brain-
derived neurotrophic factor, glial derived growth factor, transforming growth factor o and B, a
cytokine, o-interferon, B-interferon, interferon-y, interleukin-2, interleukin-4, interleukin 12,
granulocyte-macrophage colony stimulating factor, lymphotoxin, a suicide gene product, herpes
simplex virus thymidine kinase, cytosine deaminase, diphtheria toxin, cytochrome P450,
deoxycytidine kinase, tumor necrosis factor, a drug resistance protein, a tumor suppressor protein
(e.g., p53, Rb, Wt-1, NF1, Von Hippel-Lindau (VHL), adenomatous polyposis coli (APC)), a
peptide with immunomodulatory properties, a tolerogenic or immunogenic peptide or protein
Tregitope or hCDRI1, insulin, glucokinase, guanylate cyclase 2D (LCA-GUCY2D), Rab escort
protein 1 (Choroideremia), LCA 5 (LCA-Lebercilin), ornithine ketoacid aminotransferase
(Gyrate Atrophy), Retinoschisin 1 (X-linked Retinoschisis), USHIC (Usher’s Syndrome 1C), X-
linked retinitis pigmentosa GTPase (XLRP), MERTK (AR forms of RP: retinitis pigmentosa),
DFNBI1 (Connexin 26 deafness), ACHM 2, 3 and 4 (Achromatopsia), PKD-1 or PKD-2
(Polycystic kidney disease), TPP1, CLN2, a gene product implicated in lysosomal storage
diseases (e.g., sulfatases, N-acetylglucosamine-1-phosphate transferase, cathepsin A, GM2-AP,
NPC1, VPC2, a sphingolipid activator protein, or one or more zinc finger nucleases for genome

editing, or donor sequences used as repair templates for genome editing.

26. The use of any of claims 1 to 5, wherein the heterologous polynucleotide sequence

comprises a gene encoding a polypeptide, peptide or a protein.
27. The use of claim 26, wherein the gene encodes a therapeutic peptide or protein.

28. The use of claim 26, wherein the gene comprises or encodes CFTR (cystic fibrosis
transmembrane regulator protein), a blood coagulation (clotting) factor (Factor XIII, Factor IX,
Factor X, Factor VII, Factor Vlla, protein C, etc.) a gain of function blood coagulation factor, an
antibody, retinal pigment epithelium-specific 65 kDa protein (RPE65), erythropoietin, LDL

receptor, lipoprotein lipase, ornithine transcarbamylase, B-globin, a-globin, spectrin, ao-
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antitrypsin, adenosine deaminase (ADA), a metal transporter (ATP7A or ATP7), sulfamidase, an
enzyme involved in lysosomal storage disease (ARSA), hypoxanthine guanine phosphoribosyl
transferase, B-25 glucocerebrosidase, sphingomyelinase, lysosomal hexosaminidase, branched-
chain keto acid dehydrogenase, a hormone, a growth factor, insulin-like growth factor 1 or 2,
platelet derived growth factor, epidermal growth factor, nerve growth factor, neurotrophic factor
-3 and -4, brain-derived neurotrophic factor, glial derived growth factor, transforming growth
factor o and B, a cytokine, a-interferon, B-interferon, interferon-y, interleukin-2, interleukin-4,
interleukin 12, granulocyte-macrophage colony stimulating factor, lymphotoxin, a suicide gene
product, herpes simplex virus thymidine kinase, cytosine deaminase, diphtheria toxin,
cytochrome P450, deoxycytidine kinase, tumor necrosis factor, a drug resistance protein, a tumor
suppressor protein (e.g., p53, Rb, Wt-1, NF1, Von Hippel-Lindau (VHL), adenomatous
polyposis coli (APC)), a peptide with immunomodulatory properties, a tolerogenic or
immunogenic peptide or protein Tregitope or hCDR1, insulin, glucokinase, guanylate cyclase 2D
(LCA-GUCY2D), Rab escort protein 1 (Choroideremia), LCA 5 (LCA-Lebercilin), ornithine
ketoacid aminotransferase (Gyrate Atrophy), Retinoschisin 1 (X-linked Retinoschisis), USH1C
(Usher’s Syndrome IC); X-linked retinitis pigmentosa GTPase (XLRP), MERTK (AR forms of
RP: retinitis pigmentosa), DFNB1 (Connexin 26 deafness), ACHM 2, 3 and 4 (Achromatopsia),
PKD-1 or PKD-2 (Polycystic kidney disease), TPP1, CLN2, a gene product implicated in
lysosomal storage diseases (e.g., sulfatases, N-acetylglucosamine-1-phosphate transferase,
cathepsin A, GM2-AP, NPC1, VPC2, a sphingolipid activator protein or one or more zinc finger

nucleases for genome editing, or donor sequences used as repair templates for genome editing.

29. The use of claim 1, wherein the heterologous polynucleotide sequence comprises an

inhibitory nucleic acid.

30. The use of claim 29, wherein the inhibitory nucleic acid comprises micro-RNA (miRNA),
siRNA, shRNA, trans-splicing RNA, antisense RNA or triplex forming RNA.

31. The use of claim 29, wherein the inhibitory nucleic acid binds to a pathogenic gene, a
transcript of a pathogenic gene, or a gene transcript associated with a polynucleotide repeat

disease, a huntingtin (HTT) gene, a gene associated with dentatorubropallidolusyan atropy
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(atrophin 1, ATN1), androgen receptor on the X chromosome in spinobulbar muscular atrophy,
human Ataxin-1, -2, -3, and -7, Ca,2.1 P/Q voltage-dependent calcium channel is encoded by
the (CACNA1A), TATA-binding protein, Ataxin 8 opposite strand, also known as ATXNSOS,
Serine/threonine-protein phosphatase 2A 55 kDa regulatory subunit B beta isoform in
spinocerebellar ataxia (type 1, 2, 3, 6, 7, 8, 12 17), FMRI (fragile X mental retardation 1) in
fragile X syndrome, FMRI (fragile X mental retardation 1) in fragile X-associated tremor/ataxia
syndrome, FMRI (fragile X mental retardation 2) or AF4/FMR2 family member 2 in fragile XE
mental retardation; Myotonin-protein kinase (MT-PK) in myotonic dystrophy; Frataxin in
Friedreich’s ataxia; a mutant of superoxide dismutase 1 (SODI1) gene in amyotrophic lateral
sclerosis; a gene involved in pathogenesis of Parkinson’s disease and/or Alzheimer’s disease;
apolipoprotein B (APOB) and proprotein convertase subtilisin/kexin type 9 (PCSKO9),
hypercoloesterolemia; HIV Tat, human immunodeficiency virus transactivator of transcription
gene, in HIV infection; HIV TAR, HIV TAR, human immunodeficiency virus transactivator
response element gene, in HIV infection; C-C chemokine receptor (CCRS5) in HIV infection;
Rous sarcoma virus (RSV) nucleocapsid protein in RSV infection, liver-specific microRNA
(miR-122) in hepatitis C virus infection; p53, acute kidney injury or delayed graft function
kidney transplant or kidney injury acute renal failure; protein kinase N3 (PKN3) in advance
recurrent or metastatic solid malignancies; LMP2, LMP2 also known as proteasome subunit
beta-type 9 (PSMB 9), metastatic melanoma; LMP7,also known as proteasome subunit beta-type
8 (PSMB 8), metastatic melanoma; MECL1 also known as proteasome subunit beta-type 10
(PSMB 10), metastatic melanoma; vascular endothelial growth factor (VEGF) in solid tumors;
kinesin spindle protein in solid tumors, apoptosis suppressor B-cell CLL/lymphoma (BCL-2) in
chronic myeloid leukemia; ribonucleotide reductase M2 (RRM2) in solid tumors; Furin in solid
tumors; polo-like kinase 1 (PLK1) in liver tumors, diacylglycerol acyltransferase 1 (DGAT1) in
hepatitis C infection, beta-catenin in familial adenomatous polyposis; beta2 adrenergic receptor,
glaucoma; RTP801/Redd1 also known as DAN damage-inducible transcript 4 protein, in diabetic
macular oedma (DME) or age-related macular degeneration; vascular endothelial growth factor
receptor I (VEGFR1) in age-related macular degeneration or choroidal neivascularization,
caspase 2 in non-arteritic ischaemic optic neuropathy; Keratin 6A N17K mutant protein in
pachyonychia congenital; influenza A virus genome/gene sequences in influenza infection;

severe acute respiratory syndrome (SARS) coronavirus genome/gene sequences in SARS
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infection; respiratory syncytial virus genome/gene sequences in respiratory syncytial virus
infection; Ebola filovirus genome/gene sequence in Ebola infection; hepatitis B and C virus
genome/gene sequences in hepatitis B and C infection; herpes simplex virus (HSV) genome/gene
sequences in HSV infection, coxsackievirus B3 genome/gene sequences in coxsackievirus B3
infection; silencing of a pathogenic allele of a gene (allele-specific silencing) like torsin A
(TOR1A) in primary dystonia, pan-class I and HLA-allele specific in transplant; or mutant

rhodopsin gene (RHO) in autosomal dominantly inherited retinitis pigmentosa (adRP).

32. The use of any of claims 1 to 5, wherein the mammal has a lung disease (e.g., cystic
fibrosis), a bleeding disorder (e.g., hemophilia A or hemophilia B with or without inhibitors),
thalassemia, a blood disorder (e.g., ‘anemia), Alzheimer's disease, Parkinson's disease,
Huntington's disease, amyotrophic lateral sclerosis (ALS), epilepsy, lysosomal storage diseases,
a copper or iron accumulation disorders (e.g., Wilson’s or Menkes disease) lysosomal acid lipase
deficiency, a neurological or neurodegenerative disorder, cancer, type 1 or type 2 diabetes,
Gaucher's disease, Hurler's disease, adenosine deaminase deficiency, a metabolic defect (e.g.,
glycogen storage diseases), a retinal degenerative disease (such as RPE65 deficiency,
choroideremia, and other diseases of the eye), a disease of solid organs (e.g., brain, liver, kidney,

1k, i1

heart), or an infectious viral (e.g., hepatitis B and C, HIV, etc.), bacterial or fungal disease.

33. The use of any of claims 1 to 5, wherein the expression control element comprises a

constitutive or regulatable control element.

34. The use of any of claims 1 to 5, wherein the expression control element comprises a tissue-

specific expression control element or promoter.
35. The use of any of claims 1 to 5, wherein the AAV vector is prepared to be delivered
intravenously, intraarterially, intramuscularly, subcutaneously, orally, by intubation, via catheter,

dermally, intra-cranially, via inhalation, intra-cavity, or mucosally.

36. The use of any of claims 1 to 5, wherein the mammal is human.
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37. The use of any of claims 1 to 5, wherein the mammal is sero-positive for an AAV serotype
other than AAV-Rh74.

38. The use of any of claims 1 to 5, wherein the mammal is sero-positive for an AAV serotype

AAV1, AAV2, AAV3, AAV4, AAVS, AAV6, AAVT, AAVS, AAV9, AAV10 or AAV1I.
39. Theuse of any of claims 1 to 3 or 5, wherein the mammal is sero-negative for AAV-Rh74.

40. The use of any of claims 1 to 4, further comprising use of empty capsid AAV in the

preparation of a pharmaceutical.
41. The use of any of claims 1 to 4, further comprising use of empty capsid AAV-Rh74.

42. The use of any of claims 1 to 5, wherein the VP1 sequence has 1, 2, 3, 4, 5, 6, or 7

conservative, non-conservative, or conservative and non-conservative amino acid substitutions.
43. The use of any of claims 1 to 5, wherein the VP2 or VP3 sequence has 1, 2, 3, 4, 5, 6, 7, 8,
9 or 10 conservative, non-conservative, or conservative and non-conservative amino acid

substitutions.

44. The use of any of claims 1 to 5, wherein the AAV comprises a pharmaceutical

composition.

45. The use of any of claims 1 to 4, wherein the pharmaceutical composition comprises empty

capsid AAV.

46. The use of any of claims 1 to 4, wherein the pharmaceutical composition comprises empty
capsid AAV-Rh74.

43



