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CLAIMS 

1. A method of treating macular degeneration in a human subject comprising 

administering to the diseased eye of the subject a composition comprising a 

5 recombinant adeno-associated virus (rAAV) virion comprising a polynucleotide 

encoding a soluble protein comprising at least one domain of VEGFR-I (Flt- 

capable of modulating VEGF activity, wherein from about 1 x 10' to abou 	x 1 013  

rAAV virions are delivered to the eye. 

10 2. The method of claim 1, wherein the method comprises 	ducing intraocular 

pressure, retinal thickness, subretinal fluids, or intraretinal fluis .. 

3. A method of treating macular edema in a hum. 	subject comprising 

administering to the diseased eye of the subject a com • isition comprising a 

15 recombinant adeno-associated virus (rAAV) virion , emprising a polynucleotide 

encoding a soluble protein comprising at least o 	domain of VEGFR-1 (Flt-1) 

capable of'modulating `v'EGF activity, where', from about 1 x 1 07  to about 1 x 1 013  

rAAV virions are delivered to the eye. 

20 4. The method of claim 3, w 	rein the method comprises reducing intraocular 

pressure, retinal thickness, subreti '41 fluids, or intraretinal fluids. 

5. The method of an 	one of claims 1-4, wherein from about 1 x 10' to about 

1 x 1012; 1 x 108  to about 	x 1012; about 1 x 108  to about 1 x 1011 ; about 1 x 108  to 

25 about 1 x 10i°; about 1 	108  to about 1 x 109; about 2 x 10' to about 2 x 1012; about 2 

x 108  to about 2 x 11 	; about 2 x 108  to about 2 x 1011 ; about 2 x 108  to about 2 x 

1010; about 2 x 11' to about 2 x 109; 2 x 109  to about 2 x 1010; about 1 x 1010  to about 

1 x 1013; abou 	x 101° to about 1 x 10'2; about 1 x 101° to about 1 x 1011 ; about 2 x 

101 ° to abo 	1 x 1013; 2 x 1010  to about 1 x 1012; about 2 x 10'° to about 2 x 1012; 

lri ../v nt..,-,..-) 	ril0 +,..,t..-. 	+ 1 	intl. 	1-. 	+1 	i (110 + 	t-. 	+1 	Intl 	A A 11  avuuL .c. 	v 	Lu auuUL 1 	A I v 	, or auoth. 	x i v 	Lo auoui. Lx iv 	ri-lii V ViriOnS are 

admi 	tered to the eye. 

6. 	The method of any one of claims 1-5, wherein about 1 x 107, about 

2 1 07, about 6 x 10', about 1 x 108, about 2x108, about 6 x 108, about 1 x 109, about 
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2x109, about 6 x 109, about 1 x 1010, about 2x1010, about 6 x 1010, about 1 x 1011, 

about 2x1011 , about 6 x 1011, about 1 x 1012, about 2x1012, about 6 x 1012, or about 1 x 

10B rAAV virions are administered to the eye. 

5 7. A method of treating macular degeneration in a human subject compr .ing 

administering to the diseased eye of the subject a composition comprising a 

recombinant adeno-associated virus (rAAV) virion comprising a polynucl- .tide 

encoding a soluble protein comprising at least one domain of VEGFR-1 	It-1) 

capable ,,f.  modulating VEGF nrtivity, wherein less than Annt 9 x  I 	. rAAV virions 

10 are delivered to the eye. 

8. The method of claim 7, wherein the method comp ises reducing intraocular 

pressure, retinal thickness, subretinal fluids, or intraretin. 	fluids. 

15 9. A method of treating macular edema in a uman subject comprising 

administering to the diseased eye of the subject . 	omposition comprising a 

recombinant adeno-associated virus (rAAV) v ion comprising a pol-ynucleotide 

encoding a soluble protein comprising at le-st one domain of VEGFR-1 (Flt-1) 

capable of modulating VEGF activity, 	erein less than about 2 x 101° rAAV virions 

20 are delivered to the eye. 

ln. The method of clai 	9, wherein the method comprises reducing 

intraocular pressure, retinal t' ickness, subretinal fluids, or intraretinal fluids. 

25 11. The meth°. of any one of claims 7-10, wherein from about 2 x 108  to less 

than 2 x 1010  rAAV 	irions are delivered to the eye. 

12. T 	method of any one of claims 7-10, wherein up to about 2 x 108  rAAV 

virions are . - livered to the eye. 

-zo 
.../V 

13. The method of any one of claims 7-10, wherein up to about 2 x 109  rAAV 

vir .ns are delivered to the eye. 
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14. The method of any one of claims 1-13, wherein the composition further 

comprises an opthalmalogically acceptable vehicle. 

15. The method of any one of claims 1-14, wherein a single intravitreai 

5 	injection of rAAV virions is administered to the eye. 

16. The method of any one of claims 1-15, wherein the soluble pr• ein 

comprises: 

(n) the at  least one domain  4 Flt-1; 

10 (b) a multimerization domain derived from an immunoglo , lin heavy chain; 

and 

(c) a linker 5-25 amino acid residues in length linkin:. (a) to (b), 

wherein when the soluble protein is expressed, a 	Itimer of the soluble 

protein is produced. 

15 

17. The method of any one of claims 1-1 , wherein the at least one domain 

comprises domain 2 of Fit-1. 

18. The method of claim 16 or 1 , wherein the multimer is a homodimer. 

20 

19. The method of any on: of claims 16-18, wherein the multimerization 

domain comprises the Fc regio 	of an IgG, or an active fragment thereof. 

20. The method o any one of claims 16-19, wherein the multimerization 

25 	domain comprises the e 	3 domain of an IgG, or an active fragment thereof. 

21. The ►  -thod of any one of claims 16-20, wherein the multimerization 

domain is fro 	an IgG I, an IgG2, an IgG3 or an IgG4. 

30 The method of claim 21, wherein the multimerization domain is from the 

const 	region of an IgG1 heavy chain. 

23. The method of any one of claims 16-22 wherein the linker is selected 

from the group consisting of: 
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gly9 (SEQ ID NO:1); 

glu9 (SEQ ID NO:2); 

ser9 (SEQ ID NO:3); 

glyscyspro2cys (SEQ ID NO:4); 

5 (gly4ser)3 (SEQ ID NO:5); 

SerCysValProLeuMetArgCysGlyGlyCysCysAsn (SEQ ID NO:6); 

ProSerCysValProLeuMetArgCysGlyGlyCysCysAsn (SEQ ID NO.  

GlyAspLeuIleTyrArgAsnGlnLys (SEQ ID NO:8); and 

(11y9ProSerrysValProi eul:4et,AJgryscllycllyrysrys,A.sn (P 	In Nn:9). 

10 

24. The method of any one of claims 16-23, wherein t 	soluble protein has 

the formula X-Y-Z, wherein X comprises the IgG-like dom. 	2 of Flt-1, wherein Y is 

Gly9, and wherein Z is an IgG Fc region or an IgG CH3 r,  gion. 

15 25. The method of any one of claims 16-24 	herein the multimerization 

domain is humanized. 

26. The method of any one of clai 	16-25, wherein the soluble protein 

comprises an amino acid sequence selec 	d from the group consisting of (a) the amino 

20 	acid sequence depicted in Figures 2 • 	B (SEQ ID NO:11); (b) the amino acid 

sequence depicted in Figure 6 (SE'' ID NO:15); (c) the amino acid sequence depicted 

in Figlire R (SF() Ti')  N0:17); ( 	the  amino acid  cf.:vet-ice  depicted  in Fignre 12 (SP(') 

ID NO:21); and (e) an active 	ariant of (a), (b), (c) or (d) having at least 90% 

sequence identity thereto. 

25 

27. The met od of any one of claims 1, 2, 5-8, and 11-26, wherein the 

macular degener. on is age-related macular degeneration (AMD). 

lrl 
J V 

28. he method of claim 27, wherein the macular degeneration is wet AMD. 

29. The method of any one of the preceding claims, wherein the rAAV virion 

is • rived from an AAV serotype selected from AAV1, AAV2, AAV3, AAV4, 

AV5, AAV6, AAV7, AAV8, AAV9, AAVrh8, AAVrh8R, AAV10, AAVrh10, 

AAV11 or AAV12. 
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30. The method of claim 29, wherein the rAAV virion is derived from AAV2. 

31. Use of a recombinant adeno-associated virus (rAAV) virion comprising 

polynucleotide encoding a soluble protein comprising at least one domain of VEr R- 

5 1 (Flt-1) capable of modulating VEGF activity, in the manufacture of a composition 

for treating macular degeneration in a human subject by delivering about 1 	107  to 

about 1 x 1013  rAAV virions to the eye. 

10 

32. The use of claim 31, wherein intraocular pressure, reti . 	thickness, 

subretinal fluids, or intraretinal fluids are reduced. 

33. Use of a recombinant adeno-associated virus 	• AV) virion comprising a 

polynucleotide encoding a soluble protein comprising . ' east one domain of VEGFR- 

1 (Flt-1) capable of modulating VEGF activity in th 	anufacture of a composition 

15 for treating macular edema in a human subject by .elivering about 1 x 107  to about 1 

x 1013  rAAV virions to the eye. 

34. The use of claim 33, wherein 	traocular pressure, retinal thickness, 

subretinal fluids, or intraretinal fluids , e reduced. 

20 

35. The use of any one o' claims 31-34, wherein from about 1 x 107  to about 1 

x 1012; 1 x 108  to about 1 x 10 '; about 1 x 108  to about 1 x 10"; about 1 x 108  to 

about 1 x 1010; about 1 x 1 ► 	to about 1 x 109; about 2 x 107  to about 2 x 1012; about 2 

x 108  to about 2 x 1012; .•out 2 x 108  to about 2 x 10"; about 2 x 108  to about 2 x 

25 1010; about 2 x 108  to :bout 2 x 109; 2 x 109  to about 2 x 1010; about 1 x 1010  to about 

1 x 1013; about 1 	010  to about 1 x 1012; about 1 x 1010  to about 1 x 10"; about 2 x 

1010  to about 1 	1013; 2 x 1010  to about 1 x 1012; about 2 x 1010  to about 2 x 1012; 

about 2 x 101 ' to about 1 x 10"; or about 2 x 1010  to about 2 x 1011  rAAV virions are 

delivered 	• the eye. 

30 

36. The use of any one of claims 31-35, wherein about 1 x 107, about 2x107, 

a, •ut 6 x 107, about 1 x 108, about 2x108, about 6 x 108, about 1 x 109, about 2x109, 

about 6 x 109, about 1 x 1010, about 2x101 °, about 6 x 1010, about 1 x 1011, about 
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2x10", about 6 x 1011, about 1 x 1012, about 2x1012, about 6 x 1012, or about 1 x 1013  

rAAV virions are delivered to the eye. 

37. Use of a recombinant adeno-associated virus (rAAV) virion comprisin 	a 

5 polynucleotide encoding a soluble protein comprising at least one domain of V . 	FR- 

1 (Flt-1) capable of modulating VEGF activity in the manufacture of a comp• ition 

for treating macular degeneration in a human subject by delivering less th 	about 2 x 

1010  rAAV virions to the eye. 

10 38. The use of claim 37, wherein intraocular pressure, ref al thickness, 

subretinal fluids, or intraretinal fluids are reduced. 

39. Use of a recombinant adeno-associated virus 	AAV) virion comprising a 

polynucleotide encoding a soluble protein comprising .t least one domain of VEGFR- 

15 1 (Flt-1) capable of modulating VEGF activity in t 	manufacture of a composition 

for treating macular edema in a human subject b 	delivering less than about 2 x 1010  

rAAV virions to the eye. 

20 

40. The use of claim 39, wherei 	intraocular pressure, retinal thickness, 

subretinal fluids, or intraretinal fluid 	. re reduced. 

41. The nee of nny ArIP 	f elnims 17-4n ,Nherein from ahniit 2  v  108  to  less 

than 2 x 1010  rAAV virions . e delivered to the eye. 

25 42. The use of ny one of claims 37-40, wherein up to about 2 x 108  rAAV 

virions are delivere• 	o the eye. 

43. T 	use of any one of claims 37-40, wherein up to about 2 x 109  rAAV 

virions are 	livered to the eye. 

1(1 JV 

44. The use of any one of claims 31-43, wherein the composition further 

co , 'rises an opthalmalogically acceptable vehicle. 
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45. The use of any one of claims 31-44, wherein a single intravitreal injection 

of rAAV virions is delivered to the eye. 

46. The use of any one or claims 31-45, wnerein the soluble protein 

5 comprises: 

(a) the at least one domain of Flt-1; 

(b) a multimerization domain derived from an immunoglobulin he 	y chain; 

and 

10 

(c..) a linker  5-75 aminn  acid recidnec in lenoth linkino (al to 1 \-. 	 --0 	-a .--. -- \ 	/, 
wherein when the soluble protein is expressed, a multimer 	f the soluble 

protein is produced. 

47. The use of any one of claims 31-46, wherein 	e at least one domain 

comprises domain 2 of Flt-1. 

15 

48. The use of claim 46 or 47, wherein t 	multimer is a homodimer. 

49. The use of any one of claims 4. 48, wherein the multimerization domain 

comprises the Fc region of an IgG, or an :ctive fragment thereof. 

20 

50. The use of any one of • aims 46-49, wherein the multimerization domain 

comprises the CH3 domain of a ,  IgG. or an active fragment thereof. 

51. The use of an 	one of claims 46-50, wherein the multimerization domain 

25 is from an 1gC11, an 1g 	an 1g63 or an 1gC14. 

52. The u•- of claim 51, wherein the multimerization domain is from the 

constant regio 	of an IgG1 heavy chain. 

30 The use of any one of claims 46-52 ,wherein  the linker is selected 

from t ' - group consisting of: 

gly9 (SEQ ID NO:1); 

glu9 (SEQ ID NO:2); 

ser9 (SEQ ID NO:3); 
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glyscyspro2cys (SEQ ID NO:4); 

(gly4ser)3 (SEQ ID NO:5); 

SerCysValProLeuMetArgCysGlyGlyCysCysAsn (SEQ ID NO:6); 

ProSerCysValProLeuMetArgCysGlyGlyCysCysAsn (SEQ ID NO:7); 

5 GlyAspLeuIleTyrArgAsnGlnLys (SEQ ID NO:8); and 

Gly9ProSerCysValProLeuMetArgCysGlyGlyCysCysAsn (SEQ ID N • :9). 

54. The use of any one of claims 46-53, wherein the soluble pre - in has the 

formula X-Y-7  wherein X comprises the Ign-like dnrrPin '-) of Flt-1 	herein  V  is 

10 	Gly9, and wherein Z is an IgG Fc region or an IgG CH3 region. 

55. The use of any one of claims 46-54, wherein the 	ultimerization domain 

is humanized. 

15 56. The use of any one of claims 46-55, wh,  ein the soluble protein comprises 

an amino acid sequence selected from the group , ensisting of (a) the amino acid 

sequence depicted in Figures 2A-2B (SEQ ID 	0:11); (b) the amino acid sequence 

depicted in Figure 6 (SEQ ID NO:15); (c) 	e amino acid sequence depicted in Figure 

8 (SEQ ID NO:17); (d) the amino acid s quence depicted in Figure 12 (SEQ ID 

20 	NO:21); and (e) an active variant of 	, (b), (c) or (d) having at least 90% sequence 

identity thereto. 

57. The use of any or - of claims 31, 32, 35-38, and 41-56, wherein the 

macular degeneration is a --related macular degeneration (AMD). 

25 

58. The use '.f claim 57, wherein the macular degeneration is wet AMD. 

59. Th 	use of any one of claims 31-58, wherein the rAAV virion is derived 

from an A • ' serotype selected from AAV1, AAV2, AAV3, AAV4, AAV5, AAV6, 

'211 	A ANTI 	A 	NIS2 	A ANTO 	A AN1,1,42 	A ANT,1-.QD 	A ANI111 	A ANT.-1,1(1 	A ANTI 1 ,-... A 	L .AN/1 Art V1110, 	 AA ..7 V 	1-1.1-1 Y I , 	V 0, /-1/-1. V .7, 	 1110, f Vf I. V 11101 N., f Irt V I V, 	V1111 1111 V, CIA V 1 1 or r1./-1 V 1  

60. The use of claim 59, wherein the rAAV virion is derived from AAV2. 
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CLAIMS 

1. Use of a recombinant adeno-associated virus (rAAV) virion comprising a 

polynucleotide encoding a soluble protein comprising at least one domain of 

VEGFR-1 (Flt-1) capable of modulating VEGF activity, in the manufacture of a 

composition for treating macular degeneration in a human subject by delivering 

about 1 x 107  to about 1 x 1 013  rAAV virions to the eye. 

2. The use of claim 1, wherein intraocular pressure, retinal thickness, 

subretinal fluids, or intraretinal fluids are reduced. 

3. Use of a recombinant adeno-associated virus (rAAV) virion comprising a 

polynucleotide encoding a soluble protein comprising at least one domain of 

VEGFR-1 (Flt-1) capable of modulating VEGF activity in the manufacture of a 

composition for treating macular edema in a human subject by delivering about 1 x 

10' to about 1 x 1013  rAAV virions to the eye. 

4. The use of claim 3, wherein intraocular pressure, retinal thickness, 

subretinal fluids, or intraretinal fluids are reduced. 

5. The use of any one of claims 1-4, wherein from about 1 x 10' to about 1 x 

1012; 1 x 108  to about 1 x 1012; about 1 x 108  to about 1 x 1 011  ; about 1 x 108  to 

about 1 x 1010; about 1 x 108  to about 1 x 109; about 2 x 107  to about 2 x 1012; about 

2 x 108  to about 2 x 1012; about 2 x 108  to about 2 x 1011  ; about 2 x 108  to about 2 x 

1010; about 2 x 108  to about 2 x 109; 2 x 109  to about 2 x 1010; about 1 x 1010  to about 

1 x 1013; about 1 x 1010  to about 1 x 1012; about 1 x 1010  to about 1 x 1011  ; about 2 x 

1010  to about 1 x 1013; 2 x 1010  to about 1 x 1012; about 2 x 1010  to about 2 x 1012; 

about 2 x 1010  to about 1 x 1011  ; or about 2 x 1010  to about 2 x 1 011  rAAV virions are 

delivered to the eye. 

6. The use of any one of claims 1 -5, wherein about 1 x 10', about 2x107, 

about 6 x 107, about 1 x 108, about 2x1 08, about 6 x 108, about 1 x 109, about 2x109, 

about 6 x 109, about 1 x 1010, about 2x1010, about 6 x 1010, about 1 x 1011, about 

2x1011, about 6 x 1 011, about 1 x 1 012, about 2x1 012, about 6 x 1012, or about 1 x 1 013  

rAAV virions are delivered to the eye. 
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7. Use of a recombinant adeno-associated virus (rAAV) virion comprising a 

polynucleotide encoding a soluble protein comprising at least one domain of 

VEGFR-1 (Fit- 1) capable of modulating VEGF activity in the manufacture of a 

composition for treating macular degeneration in a human subject by delivering less 

than about 2 x 1010  rAAV virions to the eye. 

8. The use of claim 7, wherein intraocular pressure, retinal thickness, 

subretinal fluids, or intraretinal fluids are reduced. 

9. Use of a recombinant adeno-associated virus (rAAV) virion comprising a 

polynucleotide encoding a soluble protein comprising at least one domain of 

VEGFR-1 (Flt-1) capable of modulating VEGF activity in the manufacture of a 

composition for treating macular edema in a human subject by delivering less than 

about 2 x 1010  rAAV virions to the eye. 

10. The use of claim 9, wherein intraocular pressure, retinal thickness, 

subretinal fluids, or intraretinal fluids are reduced. 

11 . The use of any one of claims 7-10, wherein from about 2 x 108  to less 

than 2 x 1010  rAAV virions are delivered to the eye. 

12. The use of any one of claims 7-10, wherein up to about 2 x 108  rAAV 

virions are delivered to the eye. 

13. The use of any one of claims 7-10, wherein up to about 2 x 109  rAAV 

virions are delivered to the eye. 

14. The use of any one of claims 1-13, wherein the composition further 

comprises an opthalmalogically acceptable vehicle. 

15. The use of any one of claims 1-14, wherein a single intravitreal injection of 

rAAV virions is delivered to the eye. 

16. The use of any one of claims 1-15, wherein the soluble protein comprises: 

(a) the at least one domain of Flt- 1 ; 
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(b) a multimerization domain derived from an immunoglobulin heavy chain; and 

(c) a linker 5-25 amino acid residues in length linking (a) to (b), 

wherein when the soluble protein is expressed, a multimer of the soluble protein is 

produced. 

17. The use of any one of claims 1-16, wherein the at least one domain 

comprises domain 2 of Flt- 1. 

18. The use of claim 16 or 17, wherein the multimer is a homodimer. 

19. The use of any one of claims 16-18, wherein the multimerization domain 

comprises the Fc region of an IgG, or an active fragment thereof. 

20. The use of any one of claims 16-19, wherein the multimerization domain 

comprises the CH3 domain of an IgG, or an active fragment thereof. 

21. The use of any one of claims 16-20, wherein the multimerization domain is 

from an IgG1 , an IgG2, an IgG3 or an IgG4. 

22. The use of claim 21, wherein the multimerization domain is from the 

constant region of an IgG1 heavy chain. 

23. The use of any one of claims 16-22 wherein the linker is selected from the 

group consisting of: 

gly9  (SEQ ID NO: I); 

glu9  (SEQ ID NO:2); 

ser9  (SEQ ID NO:3); 

gly5cyspro2cys (SEQ ID NO:4); 

(gly4ser)3  (SEQ ID NO:5); 

SerCysValProLeuMetArgCysGlyGlyCysCysAsn (SEQ ID NO:6); 
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ProSerCysValProLeuMetArgCysGlyGlyCysCysAsn (SEQ ID NO:7); 

GlyAspLeulleTyrArgAsnGlnLys (SEQ ID NO : 8) ; and 

Gly9ProSerCysValProLeuMetArgCysGlyGlyCysCysAsn (SEQ ID NO:9). 

24. The use of any one of claims 16-23, wherein the soluble protein has the 

formula X-Y-Z, wherein X comprises the IgG-like domain 2 of Flt- 1 , wherein Y is 

Gly9, and wherein Z is an IgG Fc region or an IgG CH3 region. 

25. The use of any one of claims 16-24, wherein the multimerization domain is 

humanized. 

26. The use of any one of claims 16-25, wherein the soluble protein 

comprises an amino acid sequence selected from the group consisting of (a) the 

amino acid sequence depicted in Figures 2A-2B (SEQ ID NO: 11); (b) the amino acid 

sequence depicted in Figure 6 (SEQ ID NO: 15); (c) the amino acid sequence 

depicted in Figure 8 (SEQ ID NO: 17); (d) the amino acid sequence depicted in 

Figure 12 (SEQ ID NO:21); and (e) an active variant of (a), (b), (c) or (d) having at 

least 90% sequence identity thereto. 

27. The use of any one of claims 1, 2, 5-8, and 11-26, wherein the macular 

degeneration is age-related macular degeneration (AMD). 

28. The use of claim 27, wherein the macular degeneration is wet AMD. 

29. The use of any one of claims 1-28, wherein the rAAV virion is derived from 

an AAV serotype selected from AAVI, AAV2, AAV3, AAV4, AAV5, AAV6, AAV7, 

AAV8, AAV9, AAVrh8, AAVrh8R, AAV10, AAVrhI 0, AAVI 1 or AAV12. 

30. The use of claim 29, wherein the rAAV virion is derived from AAV2. 

-62- 


