
I What is claimed: 

1. 	Use of an adeno-associated virus (AAV) vector in a method for delivering or transfe 	,. 
heterologous polynucleotide sequence into a mammal or a cell of a mammal, said vector 
comprising a heterologous polynucleotide sequence and-wherein said vector comprises • 	P1 
sequence having more than 99% identity to: 
MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDNGRGLVLPG KYLGPF 
NGLDKGEPVNAADAAALEHDKAYDQQLQAGDNPYLRYNHADAEFQER 4 EDTSFGGN 
LGRAVFQAKKRVLEPLGLVESPVKTAPGKKRPVEPSPQRSPDSSTGIG 	QQPAKKRL 
NFGQTGDSESVPDPQPIGEPPAGPSGLGSGTMAAGGGAPMADNNEG ' t GVGSSSGNWH 
CDSTWLGDRVITTSTRTWALPTYNNHLYKQISNGTSGGSTNDNTYF 	STPWGYFDFN 
RFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTQNEGTK ' ' 	TSTIQVFTD 
SEYQLPYVLGSAHQGCLPPFPADVFMIPQYGYLTLNNGSQAVGR! FYCLEYFPSQMLR 
TGNNFEFSYNFEDVPFHSSYAHSQSLDRLMNPLIDQYLYYLSRT • STGGTAGTQQLLFSQ 
AGPNNMSAQAKNWLPGPCYRQQRVSITLSQNNNSNFAWTG TKYHLNGRDSLVNPG 
VAMATHKDDEERFFPSSGVLMFGKQGAGKDNVDYSSVML SEEEIKITNPVATEQYGV 
VADNLQQQNAAPIVGAVNSQGALPGMVWQNRDVYLQG P 	AKIPHTDGNFHPSPLMG 
GFGLKHPPPQILIKNTINPADPPTTFNQAKLASFITQYST • VSVEIEWELQKENSKRWNP 
EIQYTSNYYKSTNVDFAVNTEGTYSEPRPIGTRYLTRNE, to said mammal or a cell of said 
mammal, thereby delivering or transferring the heterologop polynucleotide sequence into the 
mammal or cell of the mammal. 	 / 

2. The use of claim 1, wherein the heterologous p ynucleotide sequence is operably linked to 
an expression control element conferring transcript' n of said heterologous polynucleotide 
sequence. 

3. Use of an adeno-associated virus (AA 	iGector in the manufacture of a medicament for 
treating a mammal deficient in protein expr 	sion or function, said vector comprising a 
heterologous polynucleotide encoding a p ypeptide that can correct for the deficient protein 
expression or function, wherein the het ologous polynucleotide sequence is operably linked to 
an expression control element conf 	g transcription of said heterologous polynucleotide 
sequence; wherein said vector comp ses a VP1 sequence having more than 99% identity to: 
MAADGYLPDWLEDNLSEG • r 	• LKPGAPKPKANQQKQDNGRGLVLPGYKYLGPF 
NGLDKGEPVNAADAAALE • KAYDQQLQAGDNPYLRYNHADAEFQERLQEDTSFGGN 
LGRAVFQAKKRVLEPLGL ESPVKTAPGKKRPVEPSPQRSPDSSTGIGICKGQQPAKKRL 
NFGQTGDSESVPDPQPIG ' PPAGPSGLGSGTMAAGGGAPMADNNEGADGVGSSSGNWH 
CDSTWLGDRVITTSTR ' ALPTYNNHLYKQISNGTSGGSTNDNTYFGYSTPWGYFDFN 
RFHCHFSPRDWQRL 4 	GFRPKRLNFKLFNIQVKEVTQNEGTKTIANNLTSTIQVFTD 
SEYQLPYVLGSAH• CLPPFPADVFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLR 
TGNNFEFSYNFE • PFHSSYAHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQ 
AGPNNMSAQA l4 WLPGPCYRQQRVSTTLSQNNNSNFAWTGATKYHLNGRDSLVNPG 
VAMATHKDD ERFFPSSGVLMFGKQGAGKDNVDYSSVMLTSEEEIKTTNPVATEQYGV 
VADNLQQ 0 " AAPIVGAVNSQGALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMG 
GFGLKHP " QILIKNTPVPADPPTTFNQAKLASFITQYSTGQVSVEIEWELQKENSKRWNP 
EIQYTS ► 	KSTNVDFAVNTEGTYSEPRPIGTRYLTRNL and-wherein said vector is to be 
adminis 	ed to a mammal wherein said polypeptide is expressed in the mammal. 
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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 the  
preparation of a pharmaceutical for delivering or transferring a heterologous polynucle 	de 
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 ha 	i g more than 
99% identity to: 
MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDNGRGL 1  PGYKYLGPF 
NGLDKGEPVNAADAAALEHDKAYDQQLQAGDNPYLRYNHADAEF ERLQEDTSFGGN 
LGRAVFQAKKRVLEPLGLVESPVKTAPGKKRPVEP SPQRSPD SST GKKGQQPAKKRL 
NFGQTGDSESVPDPQPIGEPPAGPSGLGSGTMAAGGGAPMAD 	GADGVGS S SGNWH 
CDSTWLGDRVITTSTRTWALPTYNNHLYKQISNGTSGGSTND, YFGYSTPWGYFDFN 
RFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTQN)ZGTKTIANNLTSTIQVFTD 
SEYQLPYVLGSAHQGCLPPFPADVFMIP QYGYLTLNNGS VVGRS SFYCLEYFP S Q MLR 
TGNNFEFSYNFEDVPFHS SYAHSQ SLDRLMNPLIDQYLYyLSRTQSTGGTAGTQQLLFSQ 
AGPNNMSAQAKNWLPGPCYRQQRVSTTLSQNNNSNFAVTGATKYHLNGRDSLVNPG 
VAMATHKDDEERFFP SSGVLMFGKQGAGKDNVDYS SVMLT SEEEIKTTNPVATEQYGV 
VADNLQ Q QNAAPIVGAVN S Q GALPGMVWQNRDVYLQ GP IWAKIP HTDGNFHP SPLMG 
GFGLKHPPPQILIKNTPVPADPPTTFNQAKLASFITQYSTGQVSVEIEWELQKENSKRWNP 
EIQYT SNYYKSTNVDFAVNTEGTYSEPRPIGTRYLTRNL. 

/ 

7. The use of any of claims 1 to 5, wherein saidi‘deno-associated virus (AAV) vector 
comprises an AAV with a VP2 sequence having,40% or more sequence identity to: 
TAPGKKRPVEP SPQRSPDS STGIGKKGQQPAKKRLNFGQTGD SE SVPDP QP IGEPPAGP S 
GLG SGTMAAGGGAPMADNNEGADGVOSS SGNWHCDSTWLGDRVITTSTRTWALPTY 
NNHLYKQISNGTSGGSTNDNTYFGYSTPWGYFDFNRFHCHFSPRDWQRLINNNWGFRP 
KRLNFKLFNIQVKEVTQNEGTKTIANNLT STIQVFTDSEYQLPYVLGSAHQGCLPPFPAD 
VFMIPQYGYLTLNNGSQAVGRS SFYCLEYFP SQIVILRTGNNFEFSYNFEDVPFHS SYAHS 
QSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQAGPNNMSAQAKNWLPGPCYRQ 
QRVSTTLSQNNNSNFAWTGATKYHLNGRDSLVNPGVAMATHKDDEERFFP SSGVLMF 
GKQGAGKDNVDYS SVMLTSZEEIKTTNPVATEQYGVVADNLQQQNAAPIVGAVNSQG 
ALPGMVWQNRDVYLQGPIWAKIPHTDGNFHP SPLMGGFGLKHPPPQILIKNTPVPADPP 
TTFNQAKLA S FITQY S TGQV SVEIEWELQKEN S KRWNPEIQYT SNYYKSTNVDFAVNTE 
GTYSEPRPIGTRYLTRN , or 1-50 amino acid substitutions, deletions or additions thereto; 
and/or 
a VP3 sequence having/90% or more sequence identity to: 
MAA GGGAPMADNNEGADGVGS S SGNWHCDSTWLGDRVITT STRTWALPTYNNHLYK 
QISNGTSGGSTNONTYFGYSTPWGYFDENRFHCHFSPRDWQRLINNNWGFRPKRLNFKL 
FN IQVKEVTQNEGTKTIANN LT STIQVFTDSEYQLPYVLGSAHQGCLPPFPADVFMIPQY 
GYLTLNNGS,QAVGRS SFYCLEYFP SQMLRTGNNFEFSYNFEDVPFHSSYAHSQ SLDRLM 
NPLIDQYLXYLSRTQ STGGTAGTQQLLFSQAGPNNMSAQAKNWLP GPCYRQQRVSTTL 
SQNNNSNFAWTGATKYHLN GRDSDINPGVAMATHKDDEERFFP S SGVLMFGKQGAGK 
DNVDYS(SVMLTSEEEIKTTNPVATEQYGVVADNLQQQNAAPIVGAVNSQGALPGMVW 
QNRIR,VYLQ GP IWAKIPHTD GNFHP SPLMGGFGLKHPPPQILIKNTPVPADPPTTFNQAKL 
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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: 
MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDNGRGLVLPGY YLGPF 
NGLDKGEPVNAADAAALEHDKAYDQQLQAGDNPYLRYNHADAEFQERL i DTSFGGN 
LGRAVFQAKKRVLEPLGLVESPVKTAPGKKRPVEPSPQRSPDSSTGIGKK • QPAKKRL 
NFGQTGDSESVPDPQPIGEPPAGPSGLGSGTMAAGGGAPMADNNEGAD ' VGSSSGNWH 
CDSTWLGDRVITTSTRTWALPTYNNHLYKQISNGTSGGSTNDNTYFG STPWGYFDFN 
RFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTQNEGTKT . 	TSTIQVFTD 
SEYQLPYVLGSAHQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRS : YCLEYFPSQMLR 
TGNNFEFSYNFEDVPFHSSYAHSQSLDRLMNPLIDQYLYYLSRT • TGGTAGTQQLLFSQ 
AGPNNMSAQAKNWLPGPCYRQQRVSTTLSQNNNSNFAWTG . KYHLNGRDSLVNPG 
VAMATHKDDEERFFPSSGVLMFGKQGAGKDNVDYSSVMLT: EEIKTTNPVATEQYGV 
VADNLQQQNAAPIVGAVNSQGALPGMVWQNRDVYLQGP ?? AKIPHTDGNFHPSPLMG 
GFGLICHPPPQILIKNTPVPADPPTTFNQAIKLASFITQYSTG * SVEIEWELQKENSKRWNP 
EIQYTSNYYKSTNVDFAVNTEGTYSEPRPIGTRYLTRNL 

9. The use of any of claims 1 to 5, wherein said adeno-aIsociated virus (AAV) vector 
comprises an AAV with a VP1 sequence having 99.3% 9/more sequence identity to: 
MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPpiNQQKQDNGRGLVLPGYKYLGPF 
NGLDKGEPVNAADAAALEHDKAYDQQLQAGDNPYLRYNHADAEFQERLQEDTSFGGN 
LGRAVFQAKKRVLEPLGLVESPVKTAPGKKR,VEPSPQRSPDSSTGIGKKGQQPAKICRL 
NFGQTGDSESVPDPQPIGEPPAGPSGLGSGT IAAGGGAPMADNNEGADGVGSSSGNWH 
CDSTWLGDRVITTSTRTWALPTYNNHLY . QISNGTSGGSTNDNTYFGYSTPWGYFDFN 
RFHCHFSPRDWQRLINNNWGFRPKRLN 	FNIQVKEVTQNEGTKTIANNLTSTIQVFTD 
SEYQLPYVLGSAHQGCLPPFPADVFM ' QYGYLTLNNGSQAVGRSSFYCLEYFPSQMLR 
TGNNFEFSYNFEDVPFHSSYAHSQS 	RLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQ 
AGPNNMSAQAKNWLPGPCYRQQ ' STTLSQNNNSNFAWTGATKYHLNGRDSLVNPG 
VAMATHKDDEERFFPSSGVLMF • QGAGICDNVDYSSVMLTSEEEIKTTNPVATEQYGV 
VADNLQQQNAAPIVGAVNSQG • LPGMVWQNRDVYLQGPIWAICIPHTDGNFHPSPLMG 
GFGLKHPPPQILIKNTPVPADP ' TTFNQAKLASFITQYSTGQVSVEIEWELQICENSICRWNP 
EIQYTSNYYKSTNVDFA 	' GTYSEPRPIGTRYLTRNL. 

10. The use of any of clai . s 1 to 5, wherein said adeno-associated virus (AAV) vector 
comprises an AAV with a 	'1 sequence having 99.5% or more sequence identity to: 
MAADGYLPDWLED ' SEGIREWWDLKPGAPKPKANQQKQDNGRGLVLPGYKYLGPF 
NGLDKGEPVNAAD 	EHDKAYDQQLQAGDNPYLRYNHADAEFQERLQEDTSFGGN 
LGRAVFQAKKRV EPLGLVESPVKTAPGKKRPVEPSPQRSPDSSTGIGKKGQQPAKICRL 
NFGQTGDSESV ? , PQPIGEPPAGPSGLGSGTMAAGGGAPMADNNEGADGVGSSSGNWH 
CDSTWLGDR TTSTRTWALPTYNNHLYKQISNGTSGGSTNDNTYFGYSTPWGYFDFN 
RFHCHFSP ' 'd WQRLINNNWGFRPKRLNFICLFNIQVKEVTQNEGTKTIANNLTSTIQVFTD 
SEYQLPYV G SAHQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLR 
TGNNFE . YNFEDVPFHSSYAHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQ 
AGPNN SAQAKNWLPGPCYRQQRVSTTLSQNNNSNFAWTGATKYHLNGRDSLVNPG 
VAM . HKDDEERFFPSSGVLMFGKQGAGKDNVDYSSVMLTSEEEIKTTNPVATEQYGV 
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VADNLQQQNAAPIVGAVNSQGALPGIVIVWQNRDVYLQGPIWAKIPHTDGNFHPSPLM/0 
GFGLKHPPPQILIKNTPVPADPPTTFNQAKLASFITQYSTGQVSVEIEWELQKENSKR F P 
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 VP 	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 	sequences set 
forth in Figure 3. 

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

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

15. The use of any of claims 1 to 5, wherein said adeno- ssociated virus (AAV) vector 
comprises a VP2, or VP3 sequence having 99% or more identity to VP2, or VP3 sequences set 
forth in Figure 3. 

16. The use of any of claims 1 to 5, wherein said/adeno-associated virus (AAV) vector 
onmpriceq a VP2, nr VP3 sequence  having 99.5Vor more identity to VP'? nr VP3 cequenopc set 
forth in Figure 3. 

/ 
17. The use of any of claims 1 to 5, whercin

/ 
 said adeno-associated virus (AAV) vector 

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

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

19. The use of any of claims 1/10 5, wherein said adeno-associated virus (AAV) vector has 
increased tropism for hepatoc 	es compared to AAV2 or AAV8. 

20. The use of any of clams 1 to 5, wherein said heterologous polynucleotide sequence or said 
protein is expressed in aAll, tissue or organ of said mammal. 

7 
21. The use of claim 	0, wherein the cell comprises a secretory cell. 

i 
22. The use of 	aim 20, wherein the cell comprises an endocrine cell. 

23. The use 	f claim 20, wherein the cell comprises hepatocyte, a neural cell, a glial cell, a 
retinal cell,* 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 amo • of a 
protein, or a defective or aberrant protein. 

26. The use of claim 25, wherein the protein comprises CFTR (cystic fibrosis trans ,. embrane 
regulator protein), a blood coagulation (clotting) factor (Factor XIII, Factor 1X, Fa• or X, Factor 
VIII, Factor Vila, protein C, etc.) a gain of function blood coagulation factor, an . . tibody, retinal 
pigment epithelium-specific 65 kDa protein (RPE65), erythropoietin, LDL rec- tor, lipoprotein 
lipase, omithine transcarbamylase, 13-globin, a-globin, spectrin, a-antitryps 	adenosine 
deaminase (ADA), a metal transporter (ATP7A or ATP7), sulfamidase, an 	yme involved in 
lysosomal storage disease (ARSA), hypoxanthine guanine phosphoribos 	transferase, 13-25 
glucocerebrosidase, sphingomyelinase, lysosomal hexosaminidase, br. , ched-chain keto acid 
dehydrogenase, a hormone, a growth factor, insulin-like growth facto 1 or 2, platelet derived 
growth factor, epidermal growth factor, nerve growth factor, neuro ophic factor -3 and -4, brain- 
derived neurotrophic factor, glial derived growth factor, transfor ► 	g growth factor a and (3, a 
cytokine, a-interferon, n-interferon, interferon-y, interleukin-2, 	terleukin-4, interleukin 12, 
granulocyte-macrophage colony stimulating factor, lymphoto, in, a suicide gene product, herpes 
simplex virus thymidine kinase, cytosine deaminase, diph 	na toxin, cytochrome P450, 
deoxycytidine kinase, tumor necrosis factor, a drug resist ice protein, a tumor suppressor protein 
(e.g., p53, Rb, Wt-1, NF1, Von Hippel—Lindau (VHL), 	enomatous polyposis coli (APC)), a 
peptide with immunomodulatory properties, a tolerog 	is or immunogenic peptide or protein 
Tregitope or hCDR1, insulin, glucokinase, guanyla; cyclase 2D (LCA-GUCY2D), Rab escort 
protein 1 (Choroideremia), LCA 5 (LCA-Leberci 	), ornithine ketoacid aminotransferase 
(Gyrate Atrophy), Retinoschisin 1 (X-linked Re noschisis), USH1C (Usher's Syndrome 1 C), X- 
linked retinitis pigmentosa GTPase (XLRP), 	RTK (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 	gene product implicated in lysosomal storage 
diseases (e.g., sulfatases, N-acetylgluco 	ine-l-phosphate transferase, cathepsin A, GM2-AP, 
NPC1, VPC2, a sphingolipid activator .rotein, or one or more zinc finger nucleases for genome 
editing, or donor sequences used as - • air templates for genome editing. 

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

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

29. The use of claim 	, wherein the gene comprises or encodes CFTR (cystic fibrosis 
transmembrane regul or protein), a blood coagulation (clotting) factor (Factor XIII, Factor IX, 
Factor X, Factor V , Factor VIIa, protein C, etc.) a gain of function blood coagulation factor, an 
antibody, retinal ►  gment epithelium-specific 65 kDa protein (RPE65), erythropoietin, LDL 
receptor, lipoppitein lipase, ornithine transcarbamylase, (3-globin, a-globin, spectrin, a-
antitrypsin, a• - osine deaminase (ADA), a metal transporter (ATP7A or ATP7), sulfamidase, an 
enzyme inv. ved in lysosomal storage disease (ARSA), hypoxanthine guanine phosphoribosyl 
transfer. 	, 13-25 glucocerebrosidase, sphingomyelinase, lysosomal hexosaminidase, branched-
chain k o 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 fac sr 
-3 and -4, brain-derived neurotrophic factor, glial derived growth factor, transforming gro 
factor a and (3, a cytokine, a-interferon, I3-interferon, interferon-y, interleukin-2, interleu 	a -4, 
interleukin 12, granulocyte-macrophage colony stimulating factor, lymphotoxin, a suici,  e gene 
product, herpes simplex virus thymidine kinase, cytosine deaminase, diphtheria toxin, 
cytochrome P450, deoxycytidine kinase, tumor necrosis factor, a drug resistance pry em, a tumor 
suppressor protein (e.g., p53, Rb, Wt-1, NF1, Von Hippel-Lindau (VHL), adeno a :tous 
polyposis coli (APC)), a peptide with immunomodulatory properties, a tolerog 	c or 
immunogenic peptide or protein Tregitope or hCDRI, insulin, glucokinase, • , a ylate cyclase 2D 
(LCA-GUCY2D), Rab escort protein 1 (Choroideremia), LCA 5 (LCA-Leb - cilin), ornithine 
ketoacid aminotransferase (Gyrate Atrophy), Retinoschisin 1 (X-linked Re noschisis), USH1C 
(Usher's Syndrome 1C), X-linked retinitis pigmentosa GTPase (XLRP), 	RTK (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 	oduct implicated in 
lysosomal storage diseases (e.g., sulfatases, N-acetylglucosamine-1 phosphate transferase, 
cathepsin A, GM2-AP, NPC1, VPC2, a sphingolipid activator pre eM or one or more zinc finger 
nucleases for genome editing, or donor sequences used as rep 	templates for genome editing. 

30. The use of claim 1, wherein the heterologous polynu4eotide sequence comprises an 
inhibitory nucleic acid. 

/ 
31. The use of claim 30, wherein the inhibitory nucl c acid comprises micro-RNA (miRNA), 
siRNA, shRNA, trans-splicing RNA, antisense RN 	or triplex forming RNA. 

32. The use of claim 30, wherein the inhibitory ucleic acid binds to a pathogenic gene, a 
transcript of a pathogenic gene, or a gene trans 	pt associated with a polynucleotide repeat 
disease, a huntingtin (HTT) gene, a gene ass 	fated with dentatorubropallidolusyan atropy 
(atrophin 1, ATN1), androgen receptor on 	e X chromosome in spinobulbar muscular atrophy, 
human Ataxin-1, -2, -3, and -7, Ca,2.1 P/ 	voltage-dependent calcium channel is encoded by 
the (CACNAIA), TATA-binding prote , Ataxin 8 opposite strand, also known as ATXN8OS, 
Serine/threonine-protein phosphatase A 55 kDa regulatory subunit B beta isoform in 
spinocerebellar ataxia (type 1, 2, 3„ 7, 8, 12 17), FMR1 (fragile X mental retardation 1) in 
fragile X syndrome, FMR1 (frag' 	X mental retardation 1) in fragile X-associated tremor/ataxia 
syndrome, FMR1 (fragile X me al retardation 2) or AF4/FMR2 family member 2 in fragile XE 
mental retardation; Myotonin- rotein kinase (MT-PK) in myotonic dystrophy; Frataxin in 
Friedreich's ataxia; a mutan of superoxide dismutase 1 (SOD1) gene in amyotrophic lateral 
sclerosis; a gene involved ' 	pathogenesis of Parkinson's disease and/or Alzheimer's disease; 
apolipoprotein B (APO 	and proprotein convertase subtilisin/kexin type 9 (PCSK9), 
hypercoloesterolemia; 	IV Tat, human immunodeficiency virus transactivator of transcription 
gene, in HIV infecti • a ; HIV TAR, HIV TAR, human immunodeficiency virus transactivator 
response element 	-ne, in HIV infection; C-C chemokine receptor (CCR5) in HIV infection; 
Rous sarcoma vi 	s (RSV) nucleocapsid protein in RSV infection, liver-specific microRNA 
(miR-122) in 	patitis C virus infection; p53, acute kidney injury or delayed graft function 
kidney trans r ant or kidney injury acute renal failure; protein kinase N3 (PKN3) in advance 
recurrent o metastatic solid malignancies; LMP2, LMP2 also known as proteasome subunit 
beta-typ - G (PSMB 9), metastatic melanoma; LMP7,also known as proteasome subunit beta-type 
8 (PS !: 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) ' 
chronic myeloid leukemia; ribonucleotide reductase M2 (RRM2) in solid tumors; Furin in s• id 
tumors; polo-like kinase 1 (PLKI) in liver tumors, diacylglycerol acyltransferase 1 (DGA F  ) in 
hepatitis C infection, beta-catenin in familial adenomatous polyposis; beta2 adrenergic r ceptor, 
glaucoma; RTP801/Reddl also known as DAN damage-inducible transcript 4 protein, , diabetic 
macular oedma (DME) or age-related macular degeneration; vascular endothelial gr, 	factor 
receptor I (VEGFR1) in age-related macular degeneration or choroidal neivascul . r ation, 
caspase 2 in non-arteritic ischaemic optic neuropathy; Keratin 6A N17K mutant •rotein in 
pachyonychia congenital; influenza A virus genome/gene sequences in influe , a infection; 
severe acute respiratory syndrome (SARS) coronavirus genome/gene segue 	es in SARS 
infection; respiratory syncytial virus genome/gene sequences in respirato 	syncytial virus 
infection; Ebola filovirus genome/gene sequence in Ebola infection; hep itis B and C virus 
genome/gene sequences in hepatitis B and C infection; herpes simplex irus (HSV) genome/gene 
sequences in HSV infection, coxsackievirus B3 genome/gene segue 	es in coxsackievirus B3 
infection; silencing of a pathogenic allele of a gene (allele-specific .ilencing) like torsin A 
(TORIA) in primary dystonia, pan-class I and HLA-allele specif in transplant; or mutant 
rhodopsin gene (RHO) in autosomal dominantly inherited re • I ' N's pigmentosa (adRP). 

33. The use of any of claims 1 to 5, wherein the mammal14as a lung disease (e.g., cystic 
fibrosis), a bleeding disorder (e.g., hemophilia A or hemOhilia B with or without inhibitors), 
thalassemia, a blood disorder (e.g., anemia), Alzheimer disease, Parkinson's disease, 
Huntington's disease, amyotrophic lateral sclerosis ( 	S), epilepsy, lysosomal storage diseases, 
a copper or iron accumulation disorders (e.g., Wils 	's or Menkes disease) lysosomal acid lipase 
deficiency, a neurological or neurodegenerative 	corder, cancer, type 1 or type 2 diabetes, 
Gaucher's disease, Hurler's disease, adenosine 	aminase deficiency, a metabolic defect (e.g., 
glycogen storage diseases), a retinal degenerqwe disease (such as RPE65 deficiency, 
choroideremia, and other diseases of the ey)e), a disease of solid organs (e.g., brain, liver, kidney, 
heart), or an infectious viral (e.g., hepa#B and C, HIV, etc.), bacterial or fungal disease. 

. 34. The use of any of claims 1 to 5, xv/  herem the expression control element comprises a 
constitutive or regulatable control e0ment. 

35. The use of any of claims 1 0 5, wherein the expression control element comprises a tissue- 
specific expression control el 	ent or promoter. 

36. The use of any of cl • 	s I to 5, wherein the AAV vector is prepared to be delivered 
intravenously, intraarte 	ly, intramuscularly, subcutaneously, orally, by intubation, via catheter, 
dermally, infra-cranial 	, via inhalation, intra-cavity, or mucosally. 

37. The use of . 	of claims 1 to 5, wherein the mammal is human. 

38. The use . ' any of claims 1 to 5, wherein the mammal is sero-positive for an AAV serotype 
other than A • 	-Rh74. 

39. The se of any of claims 1 to 5, wherein the mammal is sero-positive for an AAV serotype 
AAV I, 	V2, AAV3, AAV4, AAV5, AAV6, AAV7, AAV8, AAV9, AAV10 or AAV11. 
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40. The use of any of claims 1 to 3 or 5, wherein the mammal is sero-negative for AAV-Rh7i . 

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 

	

43. 	The use of any of claims 

1 to 

1 to 

4, further comprising use of empty capsid AAV- ' , 4. 

5, wherein the VP1 sequence has 1, 2, 3, 4, 5, I , or 
7conservative, non-conservative, or conservative and non-conservative amino a d substitutions. 

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

45. 	The use of any of claims 
composition. 

1 to 5, wherein the AAV comprises a , armaceutical 

46. 	The use of any of claims 
capsid AAV. 

1 to 4, wherein the pharmaceutic A composition comprises empty 

47. 	The use of any of claims 
capsid AAV-Rh74. 

1 to 4, wherein the pharmaputical composition comprises empty 

/ 

/ 
/ 

/ 
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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: 

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDN GRGLVLPGYKYLGPF 

NGLDKGEPVNAADAAALEHDKAYDQQLQAGDNPYLRYNHADAEFQERLQEDTSFGGN 

LGRAVFQAKKRVLEP LGLVE S PVKTAPGK KRPVEP S PQ RS PD S S TGIGKKGQQPAKKRL 

NFGQTGDSESVPDPQPIGEPPAGPSGLGSGTMAAGGGAPMADNNEGADGVGS SSGNWH 

CD S TWLGDRVITTS TRTWALPTYNNHLYKQ ISNGT S GG STNDN TYFGYS TPWGYFDFN 

RFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTQNEGTKTIANNLTSTIQVFTD 

SEYQLPYVLGSAHQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRS SFYCLEYFPSQMLR 

TGNNFEFSYNFEDVPFHS SYAHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQ 

AGPNNMSAQAKNWLPGPCYRQQRVSTTL SQNNNSNFAWTGATKYHLNGRDSLVNPG 

VAMATHKDDEERFFP SSGVLMFGKQGAGKDNVDYS SVMLTSEEEIKTTNPVATEQYGV 

VADNLQQQNAAPIVGAVN SQGALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMG 

GFGLKHPPPQILIKNTPVPADPPTTFNQAKLASFITQYSTGQVSVEIEWELQKEN SKRWNP 

EIQYTSNYYKSTNVDFAVNTEGTYSEPRPIGTRYLTRNL, 

in the manufacture of a medicament for treating cystic fibrosis, Choroideremia, LCA- 

Lebercilin, Gyrate Atrophy, X-linked Retinoschisis, Usher's Syndrome IC, retinitis pi gmentosa, 

Connexin 26 deafness, Aclu-omatopsia, 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, 141V 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 
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virus infection, coxsackievii-us 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 

LGRAVFQAKKRVLEPLGLVESPVKTAPGKKRPVEP SPQRSPDSSTGIGKKGQQPAKKRL 

N FGQTGDSESVPDPQPIGEPPAGPSGLGSGTMAAGGGAPMADNNEGADGVGSSSGNWH 

CDSTWLGDRVITTSTRTWALPTYNNHLYKQISNGTSGGSTNDNTYFGYSTPWGY FDFN 

RFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTQNEGTKTIANNLTSTIQVFTD 

SEYQLPYVLGSAHQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRS SFYCLEYFPSQMLR 

TGNNFEFSYNFEDVPFHSSYAHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQ 

AGPNNMSAQAKN WLPGPCYRQQRVSTTLSQNNNSNFAWTGATKYHLNGRDSLVNPG 
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VAMATHKDDEER FFP SSG VLMFGKQGA GKDN VDY S SVMLTSEEE1KTTNPVATEQYGV 

VADNLQQQNA AP1VGAVN SQGALPGMVWQN RDVYLQGPIWAKIP HTDGNFHP SP LMG 

GFGLKHPPPQILIKNTPVPADPPTTFNQAKLASFITQYSTGQVS VEIEWELQKENSKRWNP 

EIQYTSNYYKSTNVDFAVNTEGTYSEPRPIGTRYLTRNL and wherein said 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: 

MAADGYLP D WLEDNL S EG IRE WWD LKPGAPKPKANQ Q KQ DN GRGLVLPGYKYLGPF 

NGLDKGEPVNAADAAALEHDKAYDQQLQAGDNPYLRYNHADAEFQERLQEDTSFGGN 

LGRAVFQAKKRVLEPLGLVESPVKTAPGKKRPVEPSPQRSPDSSTGIGKKGQQPAKKRL 

NFGQTGDSESVPDPQPIGEPPAGPSGLGSGTMAAGGGAPMADNNEGADGVGSSSGNWH 

CD STWLGDRVITTSTRTWALPTYNNHLYKQ ISNGTS GGSTN DNTYFGYSTPWGYFDFN 

RFHCHFSPRD WQRLINNN WGFRPKRLNFKLFN IQVIKEVTQNEGTKTIANNLTSTIQVFTD 

SEYQLPYVLGSAHQGCLPPFPADVFM1PQYGYLTLNNGSQAVGRS SFYCLEYFPSQMLR 

TGNNFEFSYNFEDVPFHSSYAHSQSLDRLMNPLIDQYLYYLSRTQ STGGTAGTQQLLFSQ 

AGPNNMSAQAKNWLPGPCYRQQRVSTTLSQNNNSNFAWTGATKYHLNGRDSLVNPG 

VAMATHKDDEERFFP SSG VLMFGKQGA GKDN VDY S SVMLTSEEEIKTTNPVATEQYGV 

VADNLQQQNAAPIVGAVNSQGALPGMVWQNRDVYLQGPIWAKIPHIDGNFHPSPLMG 

GFGLKHPPPQILIKNTPVPADPPTTFNQ AKLASFITQY STGQVSVEIEWELQKEN SKRWNP 

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 

LGRAVFQAKKRVLEPLGLVE SPVKTAPGKKRPVEP SPQRS PD SSTG IGKKGQQPAKKRL 

NFGQTGDSESVPDPQPIGEPPAGP SG LG SGTMAAGGGAPMADNNEGADGVGS S SGNWH 

CDS TWLGDRVITTSTRTWALPTYNNHLYKQISNGTSGGSTNDNTYFGYSTPWGYFDFN 

RFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTQNEGTKTIANNLTSTIQVFTD 

SEYQLPYVLGSAHQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLR 

TGNNFEFSYNFEDVPFHSSYAHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQ 

AGPNNMSAQAKNWLPGPCYRQQRVSTTLSQNNNSNFA WTGATKYHLNGRDSLVNPG 

VAMATHKDDEERFFP SSGVLMFGKQGAGKDNVDYSSVMLTSEEE1KTTNPVATEQYGV 

VADNLQQQNAAPIVGAVNS QGALPGMVWQNRDVYLQGPIWAK1PHTDGNFHP SPLMG 

GFGLKHPPPQILIKNTPVPADPPTTFNQAKLAS FITQYSTGQVS VEIEWELQKENSKRWNP 

ElQYTSNYYKSTNVDFAVNTEGTYSEPRPIGTRYLTRNL, and 
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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, thalassernia, 

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 dearninase 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. 	The use of any of claims I to 5, wherein said adeno-associated virus (AAV) vector 

comprises an AAV with a VP2 sequence having 90% or more sequence identity to: 

TAPGKKRPVEPSPQRSPDSSTGIGKKGQQPAKKRLNFGQTGD SESVPDPQP1GEPPAGPS 

GLGSGTMA AGGGAPMADNNEGADG VG SS SGNWHCDSTWLGDRVITTSTRTWALPTY 
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NNELYKQISNGTSGGSTNDNTYFGYSTPWGYFDFNRFHCHFSPRDWQRLINNNWGFRP 

KRLNFKLFNIQVKEVTQNEGTKTIANNLTSTIQVFTDSEYQLPYVLGSAHQGCLPPFPAD 

VFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLRTGNNFEFSYNFEDVPFHSSYAHS 

QSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQAGPNNMSAQAKNWLPGPCYRQ 

QRVSTTLSQNNNSNFAWTGATKYHLNGRDSLVNPGVAMATHK DDEERFFPSSGVLMF 

GKQGAGKDNVDYSSVMLTSEEEIKTTNPVATEQYGVVADNLQQQNAAPIVGAVNSQG 

ALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGFGLKFIPPPQILIKNTPVPADPP 

TTFN QAKLASFITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYYKSTNVDFAVNTE 

GTYSEPRPIGTRYLTRNL; and/or a VP3 sequence having 90% or more sequence identity to: 

MAAGGGAPMADNNEGADGVGSSSGNWHCDSTWLGDRVITTSTRTWALPTYNNHLYK 

QISNGTSGGSTNDNTYFGYSTPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKL 

FNIQVKEVTQNEGTKTIANNLTSTIQVFTDSEYQLPYVLGSAHQGCLPPFPADVFMIPQY 

GYLTLNNGSQAVGRSSFYCLEYFPSQMLRTGNNFEFSYNFEDVPFHSSYAHSQSLDRLM 

NPLIDQYLYYLSRTQSTGGTAGTQQLLFSQAGPNNMSAQAKNWLPGPCYRQQRVSTTL 

SQNNNSNFAWTGATKYHLNGRDSLVNPGVAMATHKDDEERFFPSSGVLMFGKQGAGK 

DNVDYSSVMLTSEEEIKTTNPVATEQYGVVADNLQQQNAAPIVGAVNSQGALPGMVW 

QNRDVYLQGPIWAKIPHTDGNFHPSPLMGGFGLKHPPPQILIKNTPVPADPPTTFNQAKL 

ASFITQY STGQVSVEIEWELQKENSKRWNPEIQYTSNYYKSTNVDFAVNTEGTYSEPRPI 

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 

CDSTWLGDRVITTSTRTWALPTYNNHLYKQISNGTSGGSTNDNTYFGYSTPWGYFDFN 

RFHCHFSPRDWQRL1NNNVVGFRPKRLNFKLFNIQVICEVTQNEGTKTIANNLTSTIQVFTD 

SEYQLPYVLGSAHQGCLPPFPADVFIVIIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLR 

TGNNFEFSYNFEDVPFHSSYAHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQ 

AGPNNMSAQAKNWLPGPCYRQQRVSTTLSQNNNSN FAWTGATKYHLNGRDSLVNPG 
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VAMATHKDDEERFFPS SGVLMFGKQGAGKDNVDYS SVMLTSEEEIKTTNPVATEQYGV 

VADNLQQQNAAPIVGAVNSQGALPGMVVVQNRDVYLQGP1WAKIPHTDGNFHPSPLMG 

GFGLKHPPPQILIKNTPVPADPPTTFNQAKLASFITQYSTGQVSVEIEWELQKENSKRWNP 

EIQYTSNYYKSTN VDFAVNTEGTYSEPRPIGTRYLTRNL. 

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 99.3% or more sequence identity to: 

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDNGRGLVLPGYKYLGPF 

NGLDKGEPVNAADAAALEHDKAYDQQLQAGDNPYLRYNHADAEFQERLQEDTSFGGN 

LGRAVFQAKKRVLEPLGLVESPVKTAPGKKRPVEPS PQRSPD S STGIGKKGQQPAKKRL 

NFGQTGDSESVPDPQPIGEPPAGPSGLG SGTMAAGGGAPMADNNEGADGVG SSSGNWH 

CD STWLGDRVITTSTRTWALPTYNNHLYKQ ISNGTS GGSTNDNTYFGYSTPWGYFDFN 

RFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTQNEGTKTIANNLTSTIQVFTD 

SEYQLPYVLGSAHQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLR 

TGNNFEFSYNFEDVPFHS SYA HSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQ 

AGPNNMSAQAKNWLPGPCYRQQRVSTTLSQNNNSNFAWTGATKYHLNGRDSLVNPG 

VAMATHKDDEERFFP SSGVLMFGKQGAGKDNVDYSSVMLTSEEEIKTTNPVATEQYGV 

VADNLQQQNAAPIVGAVNSQGALPGMVWQNRDVYLQGP1WAKIPHTDGNFHPSPLMG 

GFGLKHPPPQILIKNTPVPADPPTTFN QAKLASFITQYSTGQVSVEIEWELQKEN SKRWNP 

EIQYTSNYYKSTN VDFAVNTEGTYSEPRPIGTRYLTRNL. 

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

comprises an AAV with a VP1 	sequence having 99.5% or more sequence identity to: 

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDNGRGLVLPGYKYLGPF 

NGLDKGEPVNAADAAALEHDKAYDQQLQAGDNPYLRYNHADAEFQERLQEDTSFGGN 

LGRAVFQAKKRVLEPLGLVESPVKTAPGKKRPVEPSPQRSPDSSTGIGKKGQQPAKKRL 

NFGQTGDS ESVPDPQPIGEPPAGPSGLGSGTMAAGGGAPMADNNEGADGVGS SSGN WH 

CDS TWLGDRV1TTSTRTWALPTYNNHLYKQ ISN GTSGGSTNDNTY FGYSTPWGYFDFN 

RFHCHFSPRDWQRLINNNWGFRPKRENFKLFN1QVKEVTQNEGTKTIANNLTSTIQVFTD 

SEYQLPYVLGSAHQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRS SFYCLEYFPSQMLR 

TGNNFEFSYNFEDVPFHSSYAHSQSLDRLMNPLIDQYLYYLSRTQ STGGTAGTQQLLFSQ 
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AGPNNMSAQAKNWLPGPCYRQQRVSTTLSQNNN SNFAWTGATKYHLNGRDSLVNPG 

VAMATHKIDDEERFFP SSGVLMFGKQGAGKDN VDYSSVMLTSEEEIKTTNPVATEQYGV 

VADNLQQQNAAPIVGAVNSQGALPGMV WQNRDVYLQGPIWAKIPHTDGNFHPSPLMG 

GFGLKHPPPQILIKNTPVPADPPTTFNQAKLASFITQYSTGQVSVEIEWELQKENSKRWNP 

EIQYT SN YYKSTNVDFAVNTEGTYSEPRPIGTRYLTRNL. 

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 1 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. 

37 



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 heterologous 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 AAV8. 

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 1X, Factor X, Factor 

VIII, Factor VIIa, 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, 	[3-globin, 	a-globin, 	spectrin, 	a-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, f3-25 

glucocerebrosidase, sphingomyelinase, lysosomal hexosaminidase, branched-chain keto acid 

dehydrogenase, a hotnione, 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 a and p, a 

cytokine, a-interferon, n-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 hCDRI, 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), USH IC (Usher's Syndrome 1C), 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. 

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 

transrnembrane regulator protein), a blood coagulation (clotting) factor (Factor XIII, Factor IX, 

Factor X, Factor VII, 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, 	lipoprotein 	lipase, 	ornithine 	transcarbamylase, 	P-globin, 	a-globin, 	spectrin, 	a- 
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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, P-25 glucocerebrosidase, sphingomyelinase, lysosomal hexosaminidase, branched-

chain keto acid dehydrogenase, a honnone, 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 a and (3, a cytokine, a-interferon, 13-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 cyclasc 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 1C), X-linked retinitis pigrnentosa 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 hunt.  gtin (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, 	Cav2.1 P/Q voltage-dependent calcium channel is encoded by 

the (CACNA1A), TATA-binding protein, Ataxin 8 opposite strand, also known as ATXN8OS, 

Serine/threonine-protein phosphatase 	2A 	55 	kDa regulatory 	subunit 	B 	beta 	isofoini 	in 

spinocerebellar ataxia (type 1, 2, 3, 6, 7, 8, 12 17), FMRI (fragile X mental retardation 1) in 

fragile X syndrome, FMR1 (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 (SOD1) 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 	(PCSK9), 

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 (CCR5) 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/Reddl 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, 

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, AAV5, AAV6, AAV7, AAV8, AAV9, AAV I 0 or AAV11. 

39. The use 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. 
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