WHAT IS CLAIMED IS:
1. Use of a vector in the manufacture of a medicarfenntracerebroventricular (ICV)
administration to a primate in need thereof, whetke vector comprises a cell-type selective

regulatory element.

2. Use of a vector in the manufacture of a medicarfenntracerebroventricular (ICV)
administration to a primate in need thereof, wiretke vector comprises a regulatory element,
wherein the regulatory element results in incredsstsgene expression by at least 2 fold as

compared to expression of the transgene when dydnalked to a CMV promoter.

3. Use of a vector in the manufacture of a medicarfeninilateral intracerebroventricular

(ICV) administration to a primate in need thereof.

4, Use of a vector in the manufacture of a medicarf@nntracerebroventricular (ICV)
administration to a primate in need thereof, wiretke vector is not a self-complementary

AAV.

5. The use of claim 1, wherein the primate is a huma@, non-human primate such as an
old world monkey, an orangutan, a gorilla, a chingeee, a crab-eating macaque, a rhesus

macaque or a pig-tailed macaque.

6. The use of any one of claims 3-5, wherein the wembmprises a nucleotide sequence
operably linked to a regulatory element.

7. The use of claim 2 or 6, wherein the regulatorynaet is selectively expressed in
neuronal cells (such as unipolar, bipolar, mulépobr pseudounipolar neurons, or GABAergic

neurons).
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8. The use of claim 2 or 6, wherein the regulatorynaet is selectively expressed in: (1)
glial cells, such as astrocytes, oligodendrocygpsndymal cells, Schwann cells, and satellite

cells; or non-neuronal cells.

9. The use of any one of claims 1-8, wherein the wastadministered to more than one

ventricle of the brain.

10.  The use of any one of claims claim 1-2 or 4-9, wirethe vector is administered

bilaterally.

11. The use of claim 9 or 10, wherein the vector is iatBtered simultaneously or

sequentially (such as sequentially administerddastt 24 hours apart).

12.  The use of any one of claims 1-8, wherein the wastadministered to one ventricle of

the brain.

13. The use of any one of claims 1-12, wherein the gréenfurther receives an intravenous

administration of the vector.

14.  The use of any one of claims 1-13, wherein the arénfurther receives an intrathecal
administration (such as intrathecal cisternal adstriztion or intrathecal lumbar administration)

of the vector.

15. The use of any one of claims 1-14, wherein theorezimprises a nucleotide sequence
encoding a polypeptide.

16.  The use of claim 15, wherein the polypeptide iNAbinding protein, such as a zinc
finger protein (ZFP), a zinc finger nuclease (ZFdt)a transcription activator-like effector

nuclease (TALEN).
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17.  The use of claim 15 or 16, wherein the nucleotelgugnce is a codon-optimized variant
and/or a fragment thereof.
18.  The use of any one of claims 1-14, wherein theorezimprises a nucleotide sequence

encoding a guide RNA (gRNA).

19. The use of any one of claims 1-18, wherein theorezimprises a nucleotide sequence
encoding an interfering RNA (RNAI) that reduces mgsion of a target gene (for example, the
RNAI reduces expression of a target gene seleobea the group consisting of SOD1, HTT,

Tau, or alpha-synuclein).

20. The use of any one of claims 1-19, wherein theoremmprises a nucleotide sequence

encoding an antisense oligonucleotide that redexpression of a target gene.

21. The use of any one of claims 1-20, wherein thearestselected from the group
consisting of a lentivirus, retrovirus, plasmid,h@rpes simplex virus (HSV).

22.  The use of any one of claims 1-3 or 5-20, wheregvector is an adeno-associated viral
(AAV) vector.

23.  The use of claim 22, wherein the AAV is:

(1) a single-stranded AAV;

(2) a self-complementary AAV;

(3) any one of AAV1, scAAV1, AAV2, AAV3, AAV4, AAVS scAAVS5, AAV6, AAV7, AAVS,
AAV9, scAAV9, AAV10, AAV11, AAV12, rh10, avian AAV povine AAV, canine AAV,
equine AAV, primate AAV, non-primate AAV, or ovirRAV, or any hybrids thereof;

(4) AAVS5; or

(5) AAVO.
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24. The use of claim 22 or 23, wherein the vector casegra 5° AAV inverted terminal

repeat (ITR) sequence and a 3' AAV ITR sequence.

25.  The use of any one of claims 1-24, wherein thearastadministered in a
pharmaceutically acceptable carrier.

26. The use of any one of claims 1-25, wherein (1)viébeor is administered in combination
with a contrast agent; or (2) the vector is not milstered in combination with a contrast agent.
27. The use of any one of claims 1-26, wherein the athtnation is by route of injection

and/or infusion.

28.  Use of a therapeutically effective amount of annadassociated virus 1 (AAV1) vector

or an adeno-associated virus 5 (AAV5) vector ermugdi gene of interest in the manufacture of a
medicament for expressing the gene of interestiolagically active variant and/or fragment
thereof in a primate in need thereof, wherein thee of administration of said medicament is
selected from the group consisting of intravenalmiaistration, intrathecal administration,
intracerebroventricular administration, intrapatgmoal administration, or combinations

thereof.

29. The use of claim 28, wherein the primate is a huoraanon-human primate such as an
old world monkey, an orangutan, a gorilla, a chingeee, a crab-eating macaque, a rhesus

macaque or a pig-tailed macaque.

30. The use of claim 28 or 29, wherein the AAV1 ve@dpAAV5 vector comprises a
nucleotide sequence operably linked to a regulattagent.

31. The use of claim 30, wherein the regulatory elenmnell-type selective.
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32. The use of claim 31, wherein the regulatory elenegelectively expressed in a
neuronal cell (such as unipolar, bipolar, multipota pseudounipolar neurons or GABAergic
neurons).

33. The use of claim 31, wherein the regulatory elenegelectively expressed in glial cells
(such as astrocytes, oligodendrocytes, ependyrtia) Eehwann cells, and satellite cells); or

non-neuronal cells.

34. The use of any one of claims 28-33, wherein the AAV AAV5 is administered to more

than one ventricle of the brain; and/or whereinAldé¢/1 or AAVS is administered bilaterally.

35. The use of claim 33 or 34, wherein the AAV1 or AAsadministered simultaneously

or sequentially (such as sequentially administatddast 24 hours apart).

36. The use of any one of claims 28-33, wherein the AAW AAVS is administered to one

ventricle of the brain.

37. The use of any one of claims 28-36, wherein the AAV AAV5 comprises a nucleotide
sequence encoding a polypeptide.

38. The use of claim 37, wherein the polypeptide iSNAbinding protein, such as a zinc
finger protein (ZFP), a zinc finger nuclease (ZFdt)a transcription activator-like effector
nuclease (TALEN).

39. The use of any one of claims 37-38, wherein thdemticle sequence is a codon-
optimized variant and/or a fragment thereof.

40. The use of any one of claims 28-39, wherein théoreaomprises a nucleotide sequence

encoding a guide RNA (gRNA).
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41. The use of any one of claims 28-40, wherein the AAV AAV5 comprises a nucleotide
sequence encoding an interfering RNA (RNAI) thaluaes expression of a target gene (for
example, the RNAI reduces expression of a targe¢ gelected from the group consisting of

SOD1, HTT, Tau, or alpha-synuclein).

42.  The use of any one of claims 28-41, wherein the AAV AAV5 comprises a nucleotide

sequence encoding an antisense oligonucleotidegtiates expression of a target gene.

43. The use of any one of claims 28-42, wherein théoras selected from the group
consisting of a lentivirus, retrovirus, plasmid,h@rpes simplex virus (HSV).

44.  The use of any one of claims 28-43, wherein the AAV AAV5 is administered in a
pharmaceutically acceptable carrier.

45.  The use of any one of claims 28-44, wherein théoras administered in combination
with a contrast agent; or wherein the vector isatrhinistered in combination with a contrast
agent.

46. The use of any one of claims 28-45, wherein theiadtnation is by route of injection;
or by route of infusion.

47. Use of an adeno-associated vector (AAV) in the rfasture of a medicament for
inhibiting or treating one or more symptoms asdedavith a neuronal disease in a primate in
need thereof, wherein the AAV is selected fromghmup consisting of adeno-associated vector
1 (AAV1) or adeno-associated vector 5 (AAV5) to pranmate, and wherein the route of
administration of said medicament is selected ftbengroup consisting of intravenous
administration, intrathecal administration, intned®oventricular administration,

intraparenchymal administration, or combinatiorer¢iof.
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48. The use of claim 47, wherein the neuronal diseaselected from the group consisting
of a lysosomal storage disease, Dravet syndronehefther’'s disease, Parkinson’s disease,
Huntington’s disease, amyotrophic lateral scler@&lsS), spinal muscular atrophy (SMA),

epilepsy, neurodegeneration, motor disorders, mewtutisorders, or mood disorders.

49. The use of claim 47 or 48, wherein the primatehsigan or a non-human primate such
as an old world monkey, an orangutan, a goriliehienpanzee, a crab-eating macaque, a rhesus

macaque or a pig-tailed macaque.

50. Use of a vector in the manufacture of a medicarf@rihtracerebroventricular (ICV)
administration to a primate in need thereof, wiretke vector comprises a transgene, and
wherein ICV administration results in increased$gene expression in the central nervous

system (CNS).

51. Use of a vector in the manufacture of a medicarf@rihtracerebroventricular (ICV)
administration to a primate, wherein the vector poses a transgene, and wherein ICV
administration results in increased transgene aspre in the central nervous system (CNS) by
at least 1.25-fold as compared to expression ofrimsgene when the vector is administered by

any other route of administration.

52.  The use of claim 50 or 51, wherein:

(1) ICV administration produces at least 1.5-fdld;5-fold, 2-fold, 3-fold, 5-fold, 10-fold, 15-
fold, 20-fold, 25-fold, 30-fold, 35-fold, 40-foldl5-fold, 50-fold, 55-fold, 60-fold, 65-fold, 70-
fold, or 75-fold greater expression of the tranggeequence in the central nervous system
(CNS) as compared to expression of the transgeea Wie vector is administered by any other
route of administration; or

(2) ICV administration produces at least 20-90 f@a-80 fold, 20-70 fold, 20-60 fold, 30-90
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fold, 30-80 fold, 30-70 fold, 30-60 fold, 40-90 @I40-80 fold, 40-70 fold, 40-60 fold, 50-90
fold, 50-80 fold, 50-70 fold, 50-60 fold, 60-90 d160-80 fold, 60-70 fold, 70-90 fold, 70-80
fold, 80-90 fold greater expression of the tranggeequence in the central nervous system
(CNS) as compared to expression of the transgeea Wie vector is administered by any other

route of administration.

53.  The use of any one of claims 1-27 or 50-52, whel@wh administration results in gene
transfer throughout the brain (for example, theegeansfer occurs in the frontal cortex, parietal
cortex, temporal cortex, hippocampus, medulla, @wipital cortex; or the gene transfer is dose

dependent).

54.  The use of any one of claims 50-52, wherein théordarther comprises a cell-type

selective regulatory element.

55.  The use of claim 54, wherein:

(1) the regulatory element is selectively expressdtie brain (for example, the regulatory
element is selectively expressed in the frontalecgmarietal cortex, temporal cortex,
hippocampus, medulla, and/or occipital cortex);

(2) the regulatory element is selectively exprdsaghe spine (for example, the regulatory
element is selectively expressed in the spinal eaadior dorsal root ganglion);

(3) the regulatory element is selectively expressatturonal cells (such as unipolar, bipolar,
multipolar, or pseudounipolar neurons; or GABAenggurons);

(4) the regulatory element is selectively expressatbn-neuronal cells; or

(5) the regulatory element is selectively expresseaglial cells (such as astrocytes,

oligodendrocytes, ependymal cells, Schwann cetid,satellite cells).
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