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CLAIMS 

What is claimed is: 

1. A method for predicting a subject's risk for having or developing iascular Associated 

Maculopathy in a human subject, comprising: determining in the subje' the identity of one 

or more SNPs in the HTRA1, ARMS2, or CFH genes, wherein the o e or more SNPs are (i) 

the rs11200638 in the HTRA1 gene, rs1049331 in the HTRA1 ge -, rs2672587 in the 

HTRA1 gene, rs10490924 in the ARMS2 gene, rs3750848 in 	ARMS2 gene, rs1061170 in 

the CFH gene, or rs800292 in the CFH gene, or (ii) a SNP in 	nkage disequilibrium with the 

SNPS of (i), wherein the presence of one or more of the S 	's is predictive of the subject's 

risk for having or developing Vascular Associated Macu .pathy. 

2. The method of claim 1, wherein an A at the r 	1200638 SNP, a Tat the rs1049331 

SNP, a G at the rs2672587 SNP, a T at the rs10491 '24 SNP, a G at the rs3750848 SNP, a C 

at the rs1061170 SNP, or a G at the rs800292 S 	' is predictive of the subject's risk for 

having or developing Vascular Associated M. ulopathy. 

3. The method of claim 2, wherein an A at the rs11200638 SNP, a Tat the rs1049331 

SNP, a G at the rs2672587 SNP, a T at t e rs10490924 SNP, a Gat the rs3750848 SNP, a C 

at the rs1061170 SNP, or a G at the r 	00292 SNP is predictive of the subject's increased risk 

for having or developing Vascular t ssociated Maculopathy. 

4. The method of claim 1, 	herein a G at the rs11200638 SNP, a C at the rs1049331 

SNP, a C at the rs2672587 S 	' a G at the rs10490924 SNP, a T at the rs3750848 SNP, a T 

at the rs1061170 SNP, or a' A at the rs800292 SNP is predictive of the subject's risk for 

having or developing Vascular Associated Maculopathy. 

5. The method o claim 4, wherein a G at the rs11200638 SNP, aC atthe rs1049331 

SNP, a C at the rs .72587 SNP, a G at the rs10490924 SNP, a Tat the rs3750848 SNP, a T 

at the rs1061170 	NP, or an A at the rs800292 SNP is predictive of the subject's decreased 

risk for having or developing Vascular Associated Maculopathy. 

6. Th' method of claim 1, further comprising: generating an image of an eye of the 

subject, I etecting the presence of aberrant choriocapillaris lobules in the eye of the subject 

using 	a image, wherein the presence of aberrant choriocapillaris lobules in the eye of the 
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subject is predictive of the subject's risk for having or developing Vascular Asso,  rated 

Maculopathy. 

7. 	The method of claim 1, wherein the Vascular Associated Maculop. 	y further 

comprises one or more symptoms associated with Vascular Associated 	aculopathy, wherein 

the one or more symptoms of Vascular Associated Maculopathy is m. ular degeneration, 

age-related macular degeneration, cardiac microvascular disease, S 	rgardt's, 

Pseudoxanthoma Elasticum (PXE), Alagille syndrome, subcortic• leukoencephalopathy, 

precclampsia, hypertension, diabetes mellitus, myocardial isch, 	•a, aneurysms, vasculitis 

due to autoimmune disease or infectious agents, deep vein t 	ombosis, lymphedema, varicose 

veins, peripheral artery disease, renal artery disease, Rayn 	d's disease, Buerger's disease, 

peripheral venous disease, venous blood clots, atherosc 	rosis, arteriosclerosis, arteriolar 

sclerosis, coronary artery disease, angina, congestive 	eart failure, hardening of the arteries, 

thrombotic or embolic stroke, or myocardial infarc Son. 

8. The method of claim 1, further comprisi g: examining an cyc of the subject with an 

ophthalmologic procedure. 

9. The method of claim 1, wherein t 	Vascular Associated Maculopathy causes 

decreased perfusion in the choriocapill. •s lobules in the eye. 

10. The method of claim 1, whe ein the Vascular Associated Maculopathy causes partial 

or total closure of choriocapillari• lobules in the eye. 

11. The method of claim 	further comprising determining the ratio of the diameters of 

retinal arteries or veins, w 	rein a ratio of the diameters of retinal arteries (A) or veins (V) of 

about 0.60 to about 1.48 • predictive of the subject's risk for having or developing Vascular 

Associated Maculopat , y. 

12. A method fir predicting a subject's risk for having or developing Vascular Associated 

Maculopathy in 	human subject, comprising: generating an image of an eye of the subject, 

detecting the p esence of aberrant choriocapillaris lobules in the eye of the subject using the 

image, whe r n the presence of aberrant choriocapillaris lobules in the eye of the subject is 

predictiv: of the subject's risk for having or developing Vascular Associated Maculopathy. 
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13. The method of claim 12, wherein the Vascular Associated Maculopathy n rther 

comprises one or more symptoms associated with Vascular Associated Macul• •athy, wherein 

the one or more symptoms of Vascular Associated Maculopathy is macular a egeneration, 

age-related macular degeneration, cardiac microvascular disease, Starga • 's, 

Pseudoxanthoma Elasticum (P)CE), Alagille syndrome, subcortical leu • encephalopathy, 

preeclampsia, hypertension, diabetes mellitus, myocardial ischemia, 	eurysms, vasculitis 

due to autoimmune disease or infectious agents, deep vein thromb• •is, lymphedema, varicose 

veins, peripheral artery disease, renal artery disease, Raynaud's • sease, Buerger's disease, 

peripheral venous disease, venous blood clots, atherosclerosis arteriosclerosis, arteriolar 

sclerosis, coronary artery disease, angina, congestive heart 	lure, hardening of the arteries, 

thrombotic or embolic stroke, or myocardial infarction. 

14. The method of claim 12, further comprising: 	amining an eye of the subject with an 

ophthalmologic procedure. 

15. The method of claim 12, wherein the V..cular Associated Maculopathy causes 

decreased perfusion in the choriocapillaris to' ules in the eye. 

16. The method of claim 12, wherein 	e Vascular Associated Maculopathy causes partial 

or total closure of choriocapillaris lobu 	sin the eye. 

17. The method of claim 12, fur 	er comprising determining the ratio of the diameters of 

retinal arteries or veins, wherein 	ratio of the diameters of retinal arteries (A) or veins (V) of 

about 0.60 to about 1.48 is pre• c we of the subject's risk for having or developing Vascular 

Associated Maculopathy. 

18. The method of cl, im 12, wherein the image is generated using near infrared imaging, 

combined with spect . domain optical coherence tomography (SD-OCT). 

19. The metho• of claim 12, wherein the image is a Doppler image. 

20. The me' od of claim 12, further comprising: determining in the subject the identity of 

one or more g.NPs in the HTRA1, ARMS2, or CFH genes, wherein the one or more SNPs are 

(i) the rsl 	00638 in the HTRA1 gene, rs1049331 in the HTRA1 gene, rs2672587 in the 

HTRA1 :ene, rs10490924 in the ARMS2 gene, rs3750848 in the ARMS2 gene, rs1061170 in 

the C r 	gene, or rs800292 in the CFH gene, or (ii) a SNP in linkage disequilibrium with the 

— 187 — 



WO 2012/125869 
	

PCT/1182012 29299 

SNPs of (i), wherein the presence of one or more variants of the SNPs is predicti e of the 

subject's risk for having or developing Vascular Associated Maculopathy. 

21. The method of claim 20, wherein an A at the rs11200638 SNP, a T st the rs1049331 

SNP, a G at the rs2672587 SNP, a T at the rs10490924 SNP, a G at the r.3750848 SNP, a C 

at the rs1061170 SNP, or a G at the rs800292 SNP is predictive of the ubject's risk for 

having or developing Vascular Associated Maculopathy. 

22. The method of claim 21, wherein an A at the rs1120063; SNP, a Tat the rs1049331 

SNP, a G at the rs2672587 SNP, a T at the rs10490924 SNP, 	G at the rs3750848 SNP, a C 

at the rs1061170 SNP, or a G at the rs800292 SNP is predi 	ive of the subject's increased risk 

for having or developing Vascular Associated Maculopa 	y. 

23. The method of claim 20, wherein a G at the r 	1200638 SNP, a Cat the rs1049331 

SNP, a C at the rs2672587 SNP, a G at the rs10490 24 SNP, a T at the rs3750848 SNP, a T 

at the rs1061170 SNP, or an A at the rs800292 S '1 P is predictive of the subject's risk for 

having or developing Vascular Associated Ma ulopathy. 

24. The method of claim 23, wherein a 	at the rs11200638 SNP, a Cat the rs1049331 

SNP, a C at the rs2672587 SNP, a G at t e rs10490924 SNP, a T at the rs3750848 SNP, a T 

at the rs1061170 SNP, or an A at the .800292 SNP is predictive of the subject's decreased 

risk for having or developing Vasc 	ar Associated Maculopathy. 

25. A method for diagnosing a subject with Vascular Associated Maculopathy, 

comprising: in a sample obtai ed from the subject, determining the identity of one or more 

SNPs in the HTRA1, A' 	"..2, or CFH genes, wherein the one or more SNPs are (i) the 

rs11200638 in the HT • • 	gene, rs1049331 in the HTRA1 gene, rs2672587 in the HTRA1 

gene, rs10490924 in t • ARMS2 gene, rs3750848 in the ARMS2 gene, rs1061170 in the 

CFH gene, or rs800 	2 in the CFH gene, or (ii) a SNP in linkage disequilibrium with the 

SNPs of (i), there, 	diagnosing the subject based on the presence of the one or more variants 

of the SNPs in 	or (ii). 

26. The 	ethod of claim 25, wherein an A at the rs11200638 SNP, a T at the rs1049331 

SNP, a G <t the rs2672587 SNP, a T at the rs10490924 SNP, a G at the rs3750848 SNP, a C 

at the r 	061170 SNP, or a G at the rs800292 SNP diagnoses the subject with Vascular 

Asso ia ed Maculopathy. 
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27. The method of claim 25, wherein a G at the rs11200638 SNP, a C at the r 1049331 

SNP, a C at the rs2672587 SNP, a G at the rs10490924 SNP, a Tat the rs3750 48 SNP, a T 

at the rs1061170 SNP, or an A at the rs800292 SNP diagnoses the subject w' hout Vascular 

Associated Maculopathy. 

28. The method of claim 27, wherein the Vascular Associated Ma. lopathy further 

comprises one or more symptoms associated with Vascular Associa • d Maculopathy, wherein 

the one or more symptoms of Vascular Associated Maculopathy . macular degeneration, 

age-related macular degeneration, cardiac microvascular disea 	Stargardt's, 

Pseudoxanthoma Elasticum (PXE), Alagille syndrome, subc. 	ical leukoencephalopathy, 

preeclampsia, hypertension, diabetes mellitus, myocardial 'schemia, aneurysms, vasculitis 

due to autoimmune disease or infectious agents, deep v-. n thrombosis, lymphedema, varicose 

veins, peripheral artery disease, renal artery disease, ' aynaud's disease, Buerger's disease, 

peripheral venous disease, venous blood clots, athe,s sclerosis, arteriosclerosis, arteriolar 

sclerosis, coronary artery disease, angina, conge ive heart failure, hardening of the arteries, 

thrombotic or embolic stroke, or myocardial i 	a ction. 

29. The method of claim 25, wherein t - Vascular Associated Maculopathy causes 

decreased perfusion in the choriocapilla 	lobules in the eye. 

30. The method of claim 25, whe in the Vascular Associated Maculopathy causes partial 

or total closure of choriocapillaris similes in the eye. 

31. The method of claim 2 	further comprising determining the ratio of the diameters of 

retinal arteries or veins, whe,  in a ratio of the diameters of retinal arteries (A) or veins (V) of 

about 0.60 to about 1.48 d .gnoses the subject with Vascular Associated Maculopathy. 

32. A method for I agnosing a subject with Vascular Associated Maculopathy, 

comprising: genera 	g an image of an eye of the subject, detecting the presence of aberrant 

choriocapillaris lo.ules in the image of eye of the subject, whereby the presence of aberrant 

choriocapillaris obules in the eye of the subject results in a diagnosis of Vascular Associated 

Maculopathy 

33. T. 	method of claim 32, wherein the absence of aberrant choriocapillaris lobules in 

the eye ,f the subject results in a diagnoses that the subject does not have Vascular 

Asso iated Maculopathy. 
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34. The method of claim 32, wherein the Vascular Associated Maculopathy Farther 

comprises one or more symptoms associated with Vascular Associated Macul• •athy, wherein 

the one or more symptoms of Vascular Associated Maculopathy is macular , egeneration, 

age-related macular degeneration, cardiac microvascular disease, Stargar • 's, 

Pseudoxanthoma Elasticum (PXE), Alagille syndrome, subcortical leu • encephalopathy, 

preeclampsia, hypertension, diabetes mellitus, myocardial ischemia, 	eurysms, vasculitis 

due to autoimmune disease or infectious agents, deep vein thrombi 'is, lymphedema, varicose 

veins, peripheral artery disease, renal artery disease, Raynaud's • sease, Buerger's disease, 

peripheral venous disease, venous blood clots, atherosclerosis arteriosclerosis, arteriolar 

sclerosis, coronary artery disease, angina, congestive heart . ilure, hardening of the arteries, 

thrombotic or embolic stroke, or myocardial infarction. 

35. The method of claim 32, further comprising: e amining an eye of the subject with an 

ophthalmologic procedure. 

36. The method of claim 32, wherein the V..cular Associated Maculopathy causes 

decreased perfusion in the choriocapillaris lo, 	les in the eye. 

37. The method of claim 32, wherein 	e Vascular Associated Maculopathy causes partial 

or total closure of choriocapillaris lobu 	sin the eye. 

38. The method of claim 32, fur 	er comprising determining the ratio of the diameters of 

retinal arteries or veins, wherein , ratio of the diameters of retinal arteries (A) or veins (V) of 

about 0.60 to about 1.48 diagn • es the subject with Vascular Associated Maculopathy. 

39. The method of clai 	32, further comprising: in a sample obtained from the subject, 

determining the identity • f one or more SNPs in the HTRA1, ARMS2, or CFH genes, 

wherein the one or mo • SNPs are (i) the rs11200638 in the HTRA1 gene, rs1049331 in the 

HTRAI gene, rs267 587 in the HTRAI gene, rs10490924 in the ARMS2 gene, rs3750848 in 

the ARMS2 gene 	s1061170 in the CFH gene, or rs800292 in the CFH gene, or (ii) a SNP in 

linkage disequi 	tum with the SNPS of (i), thereby diagnosing the subject based on the 

presence of • e one or more SNPs in (i) or (ii). 

40. T • - method of claim 39, wherein an A at the rs11200638 SNP, a Tat the rs1049331 

SNP, a 	at the rs2672587 SNP, a T at the rs10490924 SNP, a Gat the rs3750848 SNP, a C 
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at the rs1061170 SNP, or a G at the rs800292 SNP diagnoses the subject with V.. ular 

Associated Maculopathy. 

41. The method of claim 39, wherein a G at the rs11200638 SNP, a C . the rs1049331 

SNP, a C at the rs2672587 SNP, a G at the rs10490924 SNP, a Tat the r• 750848 SNP, a T 

at the rs1061170 SNP, or an A at the rs800292 SNP diagnoses the sub' - ct without Vascular 

Associated Maculopathy. 

42. A method for predicting a subject's risk for having or de eloping severe maculopathy 

or last stage maculopathy in a human subject, comprising: det' rmining in the subject the 

identity of one or more SNPs in the HTRA1, ARMS2, or C • H genes, wherein the one or 

more SNPs are (i) the rs11200638 in the HTRA1 gene, r 	049331 in the HTRA1 gene, 

rs2672587 in the HTRA1 gene, rs10490924 in the A • i S2 gene, rs3750848 in the ARMS2 

gene, rs1061170 in the CFH gene, or rs800292 in the CFH gene, or (ii) a SNP in linkage 

disequilibrium with the SNPs of (i), wherein the p esence of one or more of the SNPs is 

predictive of the subject's risk for having or dev oping having or developing severe 

maculopathy or last stage maculopathy. 

43. The method of claim 42, wherein 	A at the rs11200638 SNP, a Tat the rs1049331 

SNP, a G at the rs2672587 SNP, a T at 	c rs10490924 SNP, a G at the rs3750848 SNP, a C 

at the rs1061170 SNP, or a G at the 	00292 SNP is predictive of the subject's risk for 

having or developing severe macu 'pathy or last stage maculopathy. 

44. The method of claim 4 , wherein an A at the rsl 1200638 SNP, a Tat the rs1049331 

SNP, a G at the rs2672587 S P, a T at the rs10490924 SNP, a G at the rs3750848 SNP, a C 

at the rs1061170 SNP, o . G at the rs800292 SNP is predictive of the subject's increased risk 

for having or developin 	severe maculopathy or last stage maculopathy 

45. The method , f claim 42, wherein a G at the rs11200638 SNP, a C at the rs1049331 

SNP, a C at the rs 672587 SNP, a G at the rs10490924 SNP, a Tat the rs3750848 SNP, a T 

at the rs106117t SNP, or an A at the rs800292 SNP is predictive of the subject's risk for 

having or dev loping severe maculopathy or last stage maculopathy. 

46. T - method of claim 45, wherein a G at the rs11200638 SNP, a C at the rs1049331 

SNP, a 	at the rs2672587 SNP, a G at the rs10490924 SNP, a Tat the rs3750848 SNP, a T 
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at the rs1061170 SNP, or an A at the rs800292 SNP is predictive of the subject's i ecreased 

risk for having or developing severe maculopathy or last stage maculopathy. 

47. The method of claim 42, further comprising: from an image of an e e of the subject, 

detecting the presence of aberrant choriocapillaris lobules in the eye of b e subject, wherein 

the presence of aberrant choriocapillaris lobules in the eye of the subj 	is predictive of the 

subject's risk for having or developing severe maculopathy or last s .ge maculopathy. 

48. The method of claim 42, further comprising: examining 	eye of the subject with an 

ophthalmologic procedure. 

49. The method of claim 42, wherein the severe macu i pathy or last stage maculopathy 

causes decreased perfusion in the choriocapillaris lobul. 	in the eye. 

50. The method of claim 42, wherein the severe 	aculopathy or last stage maculopathy 

causes partial or total closure of choriocapillaris 1. sules in the eye. 

51. The method of claim 42, further comp,  sing determining the ratio of the diameters of 

retinal arteries or veins, wherein a ratio oft. e diameters of retinal arteries (A) or veins (V) of 

about 0.60 to about 1.48 is predictive of t e subject's risk for having or developing severe 

maculopathy or last stage maculopathy 

52. A method for predicting a s 	ject's risk for having or developing severe maculopathy 

or last stage maculopathy in a hu 	an subject, comprising: generating an image of an eye of 

the subject, detecting the prese ce of aberrant choriocapillaris lobules in the eye of the 

subject using the image, wh 	ein the presence of aberrant choriocapillaris lobules in the eye 

of the subject is predictiv- of the subject's risk for having or developing severe maculopathy 

or last stage maculopat 	. 

53. The method I f claim 52, further comprising: examining an eye of the subject with an 

ophthalmologic p • . cedure. 

54. The m• thod of claim 52, wherein the severe maculopathy or last stage maculopathy 

causes deer• ased perfusion in the choriocapillaris lobules in the eye. 

55. ' e method of claim 52, wherein the severe maculopathy or last stage maculopathy 

cause partial or total closure of choriocapillaris lobules in the eye. 
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56. The method of claim 52, further comprising determining the ratio of the a ameters of 

retinal arteries or veins, wherein a ratio of the diameters of retinal arteries (A) ,,r veins (V) of 

about 0.60 to about 1.48 is predictive of the subject's risk for having or deve aping severe 

maculopathy or last stage maculopathy. 

57. The method of claim 52, further comprising: determining in the subject the identity of 

one or more SNPs in the HTRA1, ARMS2, or CFH genes, wherein 	e one or more SNPs are 

(i) the rs11200638 in the HTRA1 gene, rs1049331 in the HTRA1 !ene, rs2672587 in the 

HTRA1 gene, rs10490924 in the ARMS2 gene, rs3750848 in t 	ARMS2 gene, rs1061170 in 

the CFH gene, or rs800292 in the CFH gene, or (ii) a SNP in inkage disequilibrium with the 

SNPs of (i), wherein the presence of one or more of the S 	's is predictive of the subject's 

risk for having or developing severe maculopathy or las stage maculopathy. 

58. The method of claim 57, wherein an A at the s11200638 SNP, a Tat the rs1049331 

SNP, a G at the rs2672587 SNP, a Tat the rs1049 924 SNP, a Gat the rs3750848 SNP, a C 

at the rs1061170 SNP, or a Gat the rs800292 S HP is predictive of the subject's risk for 

having or developing severe maculopathy or I st stage maculopathy. 

59. The method of claim 58, wherein • 	A at the rs11200638 SNP, a Tat the rs1049331 

SNP, a G at the rs2672587 SNP, a T a 	c rs10490924 SNP, a G at the rs3750848 SNP, a C 

at the rs1061170 SNP, or a G at the r 	00292 SNP is predictive of the subject's increased risk 

for having or developing severe m 	ulopathy or last stage maculopathy. 

60. The method of claim 57, wherein a Gat the rs11200638 SNP, a Cat the rs1049331 

SNP, a Cat the rs2672587 SP 4 P, a Gat the rs10490924 SNP, a Tat the rs3750848 SNP, a T 

at the rs1061170 SNP, or • 	A at the rs800292 SNP is predictive of the subject's risk for 

having or developing se ere maculopathy or last stage maculopathy. 

61. The method a f claim 60, wherein a Gat the rs11200638 SNP, a Cat the rs1049331 

SNP, a C at the rs 672587 SNP, a G at the rs10490924 SNP, a T at the rs3750848 SNP, a T 

at the rs106117 P SNP, or an A at the rs800292 SNP is predictive of the subject's decreased 

risk for havi L  or developing severe maculopathy or last stage maculopathy. 

62. A 	ethod for diagnosing a subject with severe maculopathy or last stage 

maculo•athy, comprising: in a sample obtained from the subject, determining the identity of 

one s more SNPs in the HTRA1, ARMS2, or CFH genes, wherein the one or more SNPs are 
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(i) the rs11200638 in the HTRA1 gene, rs1049331 in the HTRA1 gene, rs26725: 	in the 

HTRA1 gene, rs10490924 in the ARMS2 gene, rs3750848 in the ARMS2 gen• , rs1061170 in 

the CFH gene, or rs800292 in the CFH gene, or (ii) a SNP in linkage disequ.  ibrium with the 

SNPs of (i), thereby diagnosing the subject based on the presence of the . e or more SNPs in 

(i) or (ii). 

63. The method of claim 62, wherein an A at the rs11200638 S 	• , a Tat the rs1049331 

SNP, a G at the rs2672587 SNP, a Tat the rs10490924 SNP, a G •t the rs3750848 SNP, a C 

at the rsl 061170 SNP, or a G at the rs800292 SNP diagnoses t 	subject with severe 

maculopathy or last stage maculopathy. 

64. The method of claim 62, wherein a Gat the rs112'• 0638 SNP, a Cat the rs1049331 

SNP, a C at the rs2672587 SNP, a Gat the rs1049092 A 	NP, a Tat the rs3750848 SNP, a T 

at the rs1061170 SNP, or an A at the rs800292 SNP • iagnoses the subject without severe 

maculopathy or last stage maculopathy. 

65. The method of claim 62, wherein the s' ere maculopathy or last stage maculopathy 

causes decreased perfusion in the choriocap laris lobules in the eye. 

66. The method of claim 62, wherei 	he severe maculopathy or last stage maculopathy 

causes partial or total closure of chori• capillaris lobules in the eye. 

67. The method of claim 62, 	her comprising determining the ratio of the diameters of 

retinal arteries or veins, wherei 	a ratio of the diameters of retinal arteries (A) or veins (V) of 

about 0.60 to about 1.48 dia. I ises the subject with severe maculopathy or last stage 

maculopathy. 

68. A method for di posing a subject with severe maculopathy or last stage 

maculopathy, compri ng: generating animage of an eye of the subjectIdetecting the 

presence of aberra 	choriocapillaris lobules in the eye of the subject using the image, 

thereby diagnosi g the subject based on the presence of aberrant choriocapillaris lobules in 

the eye of the • bject. 

69. Th• method of claim 68, wherein the presence of aberrant choriocapillaris lobules in 

the eye 	the subject diagnoses the subject with severe maculopathy or last stage 

macu pathy. 
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70. The method of claim 68, wherein the absence of aberrant choriocapillaris obules in 

the eye of the subject diagnoses the subject without severe maculopathy or las stage 

maculopathy. 

71. The method of claim 68, further comprising: examining an eye o the subject with an 

ophthalmologic procedure. 

72. The method of claim 68, wherein the severe maculopathy . last stage maculopathy 

causes decreased perfusion in the choriocapillaris lobules in the ye. 

73. The method of claim 68, wherein the severe maculo • .thy or last stage maculopathy 

causes partial or total closure of choriocapillaris lobules i 	the eye. 

74. The method of claim 68, further comprising de 'mining the ratio of the diameters of 

retinal arteries or veins, wherein a ratio of the diam• ers of retinal arteries (A) or veins (V) of 

about 0.60 to about 1.48 diagnoses the subject wi 	severe maculopathy or last stage 

maculopathy. 

75. The method of claim 68, wherein tlp image is generated using near infrared imaging, 

combined with spectral domain optical c. erence tomography (SD-OCT). 

76. The method of claim 68, whey' in the image is a Doppler image. 

77. The method of claim 68, 	her comprising: in a sample obtained from the subject, 

determining the identity of one %r more SNPs in the HTRA1, ARMS2, or CFH genes, 

wherein the one or more SNP. are (i) the rs11200638 in the HTRA1 gene, rsl 049331 in the 

HTRA1 gene, rs2672587 ii the HTRA1 gene, rs10490924 in the ARMS2 gene, rs3750848 in 

the ARMS2 gene, rs106 	70 in the CFH gene, or rs800292 in the CFH gene, or (ii) a SNP in 

linkage disequilibriu 	ith the SNPs of (i), thereby diagnosing the subject based on the 

presence of the one 	r more SNPs in (i) or (ii). 

78. The met id of claim 77, wherein an A at the rs11200638 SNP, a Tat the rs1049331 

SNP, a G at t 	rs2672587 SNP, a T at the rs10490924 SNP, a G at the rs3750848 SNP, a C 

at the rs106 170 SNP, or a G at the rs800292 SNP diagnoses the subject with severe 

maculop• 	y or last stage maculopathy. 
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79. The method of claim 77, wherein a G at the rs11200638 SNP, a Cat the r 1049331 

SNP, a Cat the rs2672587 SNP, a G at the rs10490924 SNP, a Tat the rs3750 '48 SNP, a T 

at the rs1061170 SNP, or an A at the rs800292 SNP diagnoses the subject w hout severe 

maculopathy or last stage maculopathy. 

80. A method for predicting a subject's risk for having or developi g aberrant 

choriocapillaris lobules in a human subject, comprising: determinin : in the subject the 

identity of one or more SNPs in the HTRA1, ARMS2, or CFH ge es, wherein the one or 

more SNPs are (i) the rs11200638 in the HTRA1 gene, rs1049 	1 in the HTRA1 gene, 

rs2672587 in the HIRAI gene, rs10490924 in the ARMS2 _ ne, rs3750848 in the ARMS2 

gene, rs1061170 in the CFH gene, or rs800292 in the CF 	gene, or (ii) a SNP in linkage 

disequilibrium with the SNPs of (i), wherein the presen - of one or more of the SNPs is 

predictive of the subject's risk for having or develop 	,1 aberrant choriocapillaris lobules. 

81. The method of claim 80, wherein an A at t e rs11200638 SNP, a T at the rs1049331 

SNP, a G at the rs2672587 SNP, a Tat the rsl OA 8 0924 SNP, a G at the rs3750848 SNP, a C 

at the rs1061170 SNP, or a G at the rs800292 	NP is predictive of the subject's risk for 

having or developing aberrant choriocapill 	is lobules. 

82. The method of claim 81, where 	an A at the rs11200638 SNP, a Tat the rs1049331 

SNP, a G at the rs2672587 SNP, a T t the rs10490924 SNP, a G at the rs3750848 SNP, a C 

at the rs1061170 SNP, or a G at th• rs800292 SNP is predictive of the subject's increased risk 

for having or developing aberra 	choriocapillaris lobules. 

83. The method of claim 0, wherein a Gat the rs11200638 SNP, a C at the rs1049331 

SNP, a C at the rs2672587 NP, a G at the rs10490924 SNP, a T at the rs3750848 SNP, a T 

at the rs1061170 SNP, s 	an A at the rs800292 SNP is predictive of the subject's risk for 

or having 	developing berrant-choriocapillaris-lobules. 

84. The mettles of claim 81, wherein a Gat the rs11200638 SNP, a C at the rs1049331 

SNP, a C at the s2672587 SNP, a G at the rs10490924 SNP, a T at the rs3750848 SNP, a T 

at the rs1061 	0 SNP, or an A at the rs800292 SNP is predictive of the subject's decreased 

risk for ha 	ng or developing aberrant choriocapillaris lobules. 

85. A kit comprising an assay for detecting one or more SNPs in a nucleic acid sample of 

a sus, ec , wherein the SNP is (i) rs11200638 in the HTRA1 gene, rs1049331 in the HTRA1 

— 196 — 



WO 2012/125869 
	

PCT/US2012f029299 

gene, rs2672587 in the HTRA1 gene, rs10490924 in the ARMS2 gene, rs375084 in the 

ARMS2 gene, rs1061 I 70 in the CFH gene, or rs800292 in the CFH gene; (ii) . e nib inations 

of the SNPs of (i); or (iii) a SNP in linkage disequilibrium with the SNPs of 0 

86. The kit of claim 85, further comprising instructions for correlati _ the assay results 

with the subject's risk for having or developing Vascular Associated 	'aculopathy. 

87. The kit of claim 85, further comprising instructions for cor• lating the assay results 

with the subject's risk for having or developing severe maculop• 	y or late stage 

maculopathy. 

88. The kit of claim 85, further comprising instruction for correlating the assay results 

with the subject's risk for having or developing aberran choriocapillaris lobules. 

89. The kit of claim 85, further comprising ins 	ctions for correlating the assay results 

with diagnosing a subject with Vascular Associa o o Maculopathy. 

90. The kit of claim 85, further comprisin p instructions for correlating the assay results 

with diagnosing a subject with severe macu • pathy or late stage maculopathy. 

91. A non-human animal model of 	ascular Associated Maculopathy, wherein one or 

more cells of the animal express reco o binant HTRA1 polypeptide. 

92. The non-human animal of c aim 91, wherein the recombinant HTRA1 polypeptide is 

expressed in the animal's Retina 'igment Epithelium. 

93. The non-human animal of claim 91, wherein the recombinant HTRA I polypeptide is 

overexpressed in the animal'. Retinal Pigment Epithelium. 

94. The non-human a,  imal of claim 91, wherein the one or more cells of the animal 

comprise a nucleic acid •ncoding a recombinant HTRA1 polypeptide operably linked to a 

RPE-specific human itelliform macular dystrophy 2 promoter. 

95. A system f. identifying aberrant choriocapillaris lobules comprising 

a device for 	aging an eye, the device configured to provide a recognizable image of 

aberrant chorio capillaris lobules, and 

instructi fins for identifying aberrant choriocapillaris lobules. 

96 	e system of claim 95, wherein the device is an near-infrared reflectance and SD- 

OCT o ev ce. 
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97. The system of claim 95, wherein the 

— 

device 
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is a Doppler imaging device. 



CLAIMS 

What Is claimed Is: 

1. A method for predicting a subject's risk for having or developing Vascular Associated 

Maculopathy in a human subject, comprising: determining in the subject, the identity of one 

or more SNPs in the HTRA1, ARMS2, or CFH genes, wherein the one or more SNPs are (I) 

the rs I 1200638 in the 11TRAI gene, rs1049331 in the 41TRA I gene, rs2672587 in the 

IITRA1 gene, rs10490924 in the ARMS2 gene, rs3750848 in the A.RMS2 gene, rs1061170 in 

the CFI4 gene, or rs800292 in the CPU gene, or (ii) a SNP in linkage disequilibrium with the 

SNPS of (i), wherein the presence of one or more of the SNPs is predictive of the subject's 

risk for having or developing Vascular Associated Maculopathy. 

2. The method of claim 1, wherein an A at the rsl 1200638 SNP, a Tat the rs1049331 

SNP, a G at the rs2672587 SNP, a Tat the m10490924 SNP, a Gat the rs3750848 SNP, a C 

at the m1061170 SNP, or a G at the rs800292 SNP is predictive of the subject's risk for 

having or developing Vascular Associated Maculopathy. 

3. The method of claim 2, wherein an A at the rs11200638 SNP, a T at die rs1049331 

SNP, a G at the rs2672587 SNP, a T at the rs10490924 SNP, a G at the m3750848 SNP, a C 

at the m1061170 SNP, or a G at the rs800292 SNP is predictive of the subject's increased risk 

for having or developing Vascular Associated Maculopathy, 

4. The method of claim 1, wherein a Gat the rsl 1200638 SNP, a Cat the m1049351 

SNP, a C at the rs2672587 SNP, a G at the rs10490924 SNP, a T at the rs3750848 SNP, a T 

at the rs1061170 SNP, or an A at the rs800292 SNP is predictive of the subject's risk for 

having or developing Vascular Associated Maculopathy. 

5. The method of claim 44  wherein a Gat the rsl 1200638 SNP, a Cat the rs1049331 

SNP, a Cat the rs2672587 SNP, a Gat the rs10490924 SNP, a T at the rs3750848 SNP, a T 

at the rslOt51170 SNP, or an A at the m800292 SNP is predictive of the subject's decreased 

risk for having or developing Vascular Associated Maculopathy. 

b. 	The method of claim 1, further comprising: generating an image of an cyc of the 

subject, detecting the presence of aberrant choriocapillaris lobules in the eye of the subject 

using the image, wherein the presence of abernint choriocapillaris lobules in the eye of the 

subject is predictive of the subject's risk for having or developing Vascular Associated 

Maculopathy. 
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7. The method of claim 1, wherein the Vascular Associated Maculopathy further 

comprises one or more symptoms associated with Vascular Associated Maculopathy, wherein 

the one or more symptoms of Vascular Associated Maculopathy is macular degeneration, 

age-related macular degeneration, cardiac tnicrovascular disease, Stargardt's, 

Pseudoxanthoma Flasticum (PXE), Alagille syndrome, subcortical leukoencephalopathy, 

preeelampsia, hypertension, diabetes mellitus, myocardial ischemia, aneurysms, vasculitis 

due to autoimmune disease or infectious agents, deep vein thrombosis, lymphedema, varicose 

veins, peripheral artery disease, renal artery disease, Raynaud's disease, Buerger's disease, 

peripheral venous disease, venous blood clots, atherosclerosis, arteriosclerosis, arteriolar 

sclerosis, coronary artery disease, angina, congestive heart failure, hardening of the arteries, 

thrombotic or embolic stroke, or myocardial infarction. 

8. The method of claim 1, further comprising: examining an eye of the subject with an 

ophthalmologic procedure. 

9. The method of claim I, wherein the Vascular Associated Maculopathy causes 

decreased perfusion in the choriocapillaris lobules in the eye, 

10. The method of claim 1, wherein the Vascular Associated Maculopathy causes partial 

or total closure of choriocapillaris lobules in the eye. 

11. The method of claim 1, further comprising determining the ratio of the diameters of 

retinal arteries or veins, wherein a ratio of the diameters of retinal arteries (A) or veins (V) of 

about 0.60 to about L48 is predictive of the subject's risk for having or developing Vascular 

Associated Maculopathy. 

12;. A method for diagnosing a subject with Vascular Associated Maeulopathy, 

comprising: in a sample obtained from the subject, determining the identity of one or more 

SNPs in the HTRA I, ARMS2, or CFH genes, wherein the one or more SNPs are (i) the 

rs 11200638 in the HTRA1 gene, rs1049331 in the HTRAI gene, rs2672587 in the HTRAI 

gene, rs10490924 in the AR /vIS2 gene, rs3750848 in the ARMS2 gene, rs1061170 in the 

CFI-1 gene, or rs800292 in the CFH gene, or (u) a SNP in linkage chsequilibnum with the 

SNPs of (i), thereby diagnosing the subject based on the presence of the one or more variants 

of the SNPs in (i) or (ii). 

13 . The method of claim 12 , wherein an A at the 1'511200638 SNP, a T at the rs1049331 

SNP, a G at the rs2672587 SNP, a Tat the rs104909:24 SNP, a Gat the rs3750848 SNP, a C 

at the rs1061.170 SNP, or a Gat the rs800292 SNIP diagnoses the subject with Vascular 

Associated Maculopathy. 
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14 . The method of claim12 , wherein a G at the rs11200638 SNP, a Cat the rs1049331 

SNP, a Cat. the rs2672587 SNP, a G at the rs10490924 SNP, a T at the rs3750848 SNP, a T 

at the rid 061170 SNP, or an A at the rs800292 SNP diagnoses the subject without Vascular 

Associated Maculopathy. 

15.. The method of claim 14,  wherein the Vascular Associated Maculopathy further 

comprises one or more symptoms associated with Vascular Associated Maculopathy, wherein 

the one or more symptoms of Vascular Associated Maculopathy is macular degeneration, 

age-related macular degeneration, cardiac microvascular disease, Stargardt's, 

Pseuduxanthoma Elasticum (PXE), Alagille syndrome, subcordeal leukoencephalopathy, 

prceclampsia, hypertension, diabetes mellitus, myocardial ischcmia, aneurysms, vaseulitis 

due to autoirnmune disease or infectious agents, deep vein thrombosis, lymphedema, varicose 

veins, peripheral artery disease, renal artery disease, Raynaud's disease, Buerger's disease, 

peripheral venous disease, venous blood clots, atherosclerosis, arteriosclerosis, arteriolar 

sclerosis, coronary artery disease,. angina, congestive heart failure, hardening of the arteries, 

thrombotic or embolic stroke, or myocardial infarction. 

16 . The method of claim 12, wherein the Vascular Associated Maculopathy causes 

decreased perfusion in the choriocapillaris lobules in the eye. 

17 r. The method of claim12, wherein the Vascular Associated Maculopathy causes partial 

or total closure of choriocapillaris lobules in the eye. 

18. The method of claim 12, further comprising determining the ratio of the diameters of 

retinal arteries or veins, wherein a ratio of the diameters of retinal arteries (A) or veins (V) of 

about 0,60 to about 1.48 diagnoses the subject with Vascular Associated Maculopathy, 

19. A method for predicting a subject's risk for having or developing severe maculopathy 

or last stage maculopathy in a human subject, comprising: determining in the subject the 

identity of one or more SNPs in the HTRAI, ARMS2, or CFH genes, wherein the one or 

more SNPs are (I) the rs11200638 in the HIRAI gene, rsI049331 in the HIRAI gene, 

rs2672587 in the HTRA1 gene, rs10490924 in the ARMS2 gene, rs3750848 in the ARMS2 

gene, rsl 061170 in the CFH gene, or rs800292 in the CFH gene, or (ii) a SNP in linkage 

disequilibrium with the SNPs of (0, wherein the presence of one or more of the SNPs is 

predictive of the subject's risk for having or developing having or developing severe 

maculopathy or last stage maculopathy. 
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20 . The method of claim 19, wherein an A at the n1 1200638 SNP, a Tat the rs104933 I 

SNP, a G at the rs2672587 SNP, a Tat the rs 10490924 SNP, a G at the rs3750848 SNP, a C 

at the is] 061170 SNP, or a Gat the rs800292 SNP is predictive of the subject's risk for 

having or developing severe maculopathy or last stage maculopathy. 

21 .. The method of claim 20, wherein an A at the rs11200638 SNP, a T at the rs1049331 

SNP, a G at the rs2672587 SNP, a T at the 1,310490924 SNP, a Gat the rs3750848 SNP, a C 

at the rs1061170 SNP, or a G at the rs800292 SNP is predictive of the subject's increased risk 

for having or developing severe maculopathy or last:stage melt lopathy 

22 	The method of claim19 , wherein a G at the rsl 1200638 SNP, a Cat the rs1049331 

SNP, a C at the rs2672587 SNP, a Gat the rs10490924 SNP, a T at the rs3750848 SNP, a T 

at the rs1061170 SNP, or an A at the rs800292 SNP is predictive of the subject's risk for 

having or developing severe maculopathy or last stage maculopathy. 

23 . The method of claim22, wherein a G at the rsl 1200638 SNP, a Cat the rs.1049331 

SNP, a Cat the rs2672587 SNP, a Gat the rs10490924 SNP, a Tat the rs3750848 SNP, a T 

at the rs1061170 SNP, or an A at the rs800292 SNP is predictive of the subject's decreased 

risk for having or developing severe maculopathy or last stage maculopathy. 

24 . The method of claim19 , further comprising: from an image of an eye of the subject, 

detecting the presence of aberrant choriocapillaris lobules in the eye of the subject, wherein 

the presence of aberrant choriocapillaris lobul[is in the eye of the subject is predictive of the 

subject's risk for having or developing severe maculopathy or last stage maculopathy. 

25 .. The method of claim 19, further comprising: examining an eye of the subject with an 

ophthalmologic procedure. 

26 . The method of claim 19 , wherein the sevem maculopathy or last stage maculopathy 

causes decreased perfusion in the choriocapillaris lobules in the eye. 

27 . The method of claim 19', wherein the severe mactdopathy or last stage maculopathy 

causes partial-or-total-closure ofehoriocapillaris lobules in the-eye. 

28  . The method of claim 19, further comprising determining the ratio of the diameters of 

retinal arteries or veins, wherein a ratio of the diameters of retinal arteries (A) or veins (V) of 

about 0.60 to about I-48 is predictive of the subject's risk for having or developing severe 

maculopathy or last staae maculopathy, 

- 188 - 



29 . A method for diagnosing a subject with set e 	ti op y or last stage 

maculopathy, comprising: in a sample obtained from the subject, determining the identity of 

one or more SNrs in the HTRA I, ARMS2, or CFR genes, wherein the one or more SNPs are 

(i) the rsl 1200638 in the IITRAI gene, rs1049331 in the HTRA I gene, m2672587' in the 

FITRA1 gene, rs1 0490924 in the ARMS2 gene, rs3750848 in the ARMS2 gene, rs1061 170 in 

the CFR gene, or rs800292 in the C1,11 gene, or (ii) a SNP in linkage disequilibrium with the 

SNPs of (i), thereby diagnosing the subject based on the presence of the one or more SNPs in 

(i) or (ii). 

30 . The method of claim 29, wherein an A at the rs11200638 SNP, a T at the m1049331 

SNP, a G at the m2672587 SNP, a Tat the m10490924 SNP, a Gat the rs3750848 SNP, a C 

at the m1061170 SNP, or a G at the rs800292 SNP diagnoses the subject with severe 

maculopathy or last stage maculopathy. 

31 . The method of claim 21, wherein a G at the rs11200638 SNP, a Cat the B1049331 

SNP, a Cat the rs2672587 SNP, a G at the rsl0490924 SNP, a T at the rs3750848 SNP, a T 

at the rs1061170 SNP, or an A at the m800292 SNP diagnoses the subject without severe 

maculopathy or last stage maculopathy. 

32 	. The method of claim 20', wherein the severe maculopathy or last stage maculopathy 

causes decreased perfusion in the ehoriocapillaris lobules in the eye. 

33 .. The method of claim 29, wherein the severe maculopathy or last stage maculopathy 

causes partial or total closure of choriocapillaris lobules in the eye. 

34 . The method of claim 29, further comprising determining the ratio of the diameters of 

retinal arteries or veins, wherein a ratio of the diameters of retinal arteries (A) or veins (V) of 

about 0.60 to about 1.48 diagnoses the subject with severe maculopathy or last stage 

maculopathy. 
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