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What is claimed is:
L. An aptamer comprised of the sequence BAZGRGGRSZWGGGGZZWADCCGZZRZG

- (SEQ ID NO: 45) or a fragment thereof,

B is selected froma C, GorZ;

R is independently selected from an A or G;

S is selected from a C or G;

W is independently selected from a Z or T;

D is selected from an A, G or Z; and

7, is independently selected from a modified pyrigfidine, and wherein non-specific nucleotide
insertions may be included.

2. The aptamer of claim 1, wherein the gptamer binds to -NGF.

3. The aptamer of claim 2, wherein the aptamer inhibits the function of B-NGF.

4. The aptamer of claim 2, whereiy/ said aptamer has the ability to modulate the binding of

B-NGF to its one or more of its celluldr receptors.

5. The aptamer of claim 4 whefrein said cellular receptor is selected from p75 or TrkA.

6. The aptamer of claim 2, fvherein the aptamer comprises a Kq for B-NGF of 30 nM or less.
7. The aptamer of claim/l, wherein said modified pyrimidine is a C-5 modified pyrimidine.

8. The aptamer of clagm 7, wherein the C-5 modified pyrimidine is selected from the group

consisting of Figure 10.

9. The aptamer gf claim 7, wherein the C-5 modified pyrimidine is selected from the group

consisting of 5-(N-benzylcarboxyamide)-2'-deox yuridine (Bndl), 5-(N-isobutylcarbox yamide)-
2'-deoxyuridine (ippudU), 5-(N-tryptaminocarboxyamide)-2'-deox yuridine (TrpdU) and 5-(N-
naphthylmethylgarboxyamide)-2'-deoxyuridine (Napdl).

63



WO 2011/130195 PLT/US2011/032017

10. The aptamer of claim 7, wherein the C-5 modified pyrimiding is 5-(N-
benzylcarboxyamide)-2'-deoxyuridine (BndU). '

11.  The aptamer of claim 1, wherein said aptamer includes gt least one nucleotide insertion
(N) and has the following sequence:
BAZGRGGRSN.1yZWGGGGN(9.1yZZWADCCGZZRZG (SEQ 1D NO:154)

wherein N is independently selected from any naturally ocfurring or modified nucleotide.

12. Anaptamer comprised of the sequence BAZGRGGRSZZGGGGZZZADCCGZZRZG
(SEQ. ID. NO: 3), or a fragment thereof,

wherein

B is selected from a C,rGi orZ;

R is independently selected from an A or G;

S is selected from a C or G;

D is selected from an A, G or Z; and

7 is independently selected from a modifiedl pyrimidine, and wherein non-specific nucleotide

insertions may be included.
13.  The aptamer of claim 12, wheigin the aptamer binds to B-NGF.
14. The aptamer of claim 13, wjerein the aptamer inhibits the function of B-NGF.

15. - The aptamer of claim 13 /wherein said aptamer has the ability to modulate the binding of

B-NGF to its one or more of ity cellular receptors.
16.  The aptamer of claigh 15 wherein said cellular receptor is selected from p75 or TrkA.

17. The aptamer of cjaim 13, wherein the aptamer comprises a Kq for B-NGF of 30 nM or

less.
18. . The aptamer/of claim 12, wherein said modified pyrimidine is a C-5 modified
pyrimidine.
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19. The aptamer of claim 18, wherein the C-5 modified pyrimidjhe is selected from the group

consisting of Figure 10.

20.  The aptamer of claim 18, wherein the C-5 modified pyrjmidine is selected from the group '
A consisting of 5-(N-benzylcarboxyamide)-2'-deox yuridine (BndU), 5—(N-isobuty]carboxyamjde)—

A 2'-deoxyuridine (iBudU), 5-(N-tryptaminocarboxyamide)-2/deoxyuridine (TrpdU) and 5-(N-
naphthylmethylcarboxyamide)-2'-deoxyuridine (NapdU).

21.  The aptamer of claim 18, wherein the C-5 modified pyrimidine is 5-(N-

benzy]carboxyamide)~2'—dedxyuridine (BndU).

22, The aptamer of claim 18, wherein said aptgimer includes at least one nucleotide insertion
(N) and has the following sequence: /
BAZGRGGRSN9.1yZZGGGGNp.1y4ZZADCCGZZRZG (SEQ 1D NO: 155)

wherein N is independently selected from any naturally occurring or modified nucleotide.

23.  Anaptamer that binds to B-NGF cgmprising a sequence selected from the group

consisting of SEQ. ID. NOS: 1, 2, 9-44 ghd 149.
24.  The aptamer of claim 23, whegein the aptafn‘er inhibits the function of B-NGF.

25. ‘The aptamer of claim 23, wherein said aptamer has the ability to modulate the binding of

B-NGF to its one or more of its cgllular receptors.

26.  The aptamer of claim 25, wherein said cellular receptor is selected from p75 or TrkA.
27. The aptamer of claign 26, wherein the sequence is selected from the group consisting of at

least about 90% identit , At least about 91% identity, at least about 92% identity, at least about
Y y , y

93% identity, at least abbut 94% idenfity, and at least about 95% identity.

28. A method forftreating, preventing or ameliorating a disease mediated by B-NGF

comprising adminigtering Lo a subject in need thereof a therapeutically effective dose of an
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aptamer that binds to B-NGF comprised of the sequence
BAZGRGGRSZWGGGGZZWADCCGZZRZG (SEQ ID NO: 45) or a fragment thereof,
wherein

. Bisselected froma C, GorZ;

- Ris independently selected from an A or G;

S is selected from a C or G;

W is independently selected from a Z or T;

D is selected from an A, G or Z; and

Z is independently selected from a modified pyrimidige, and Wherein non-specific nucleotide

insertions may be included.
29.  The method of claim 28, wherein said mq flified pyrimidine is a C-5 modified pyrimidine.

30.  The method of claim 29, wherein the (/-5 modified pyrimidine is selected from the group

consisting of Figure 10.

31.  The method of claim 29, wherein ghe C-5 modified pyrimidine is selected from the group
consisting of 5-(N-benzylcarboxyamide)-2'-deoxyuridine (BndU), 5-(N-isobutylcarboxyamide)-
2'-deoxyuridine (iBudU), 5-(N-tryptaptinocarboxyamide)-2'-deox yuridine (TrpdU) and 5-(N-
naphthylmethylcarboxyamide)-2'-depxyuridine (NapdU). “

32. The method of claim 29, wherein the C-5 modified pyrimidine is 5-(N-
benzylcarbox yamide)-2'-deoxyyridine (BndU).

33. The method of claim £8, wherein the B-NGF mediated disease or condition is one in

which B-NGF activity may/directly or indirectly lead Lo pruritus at some stage in the disease

process.
34, The method of £laim 33, wherein the discase or condition is dermatitis or eczema.
35.  The methodfof claim 34, wherein the dermatitis is alopic dermatitis.
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36.  The method of claim 28, wherein the aptamer is selected fro,

SEQ ID NOS: 1, 2, 9-44 and 149.

the group consisting of

37. The method of claim 36, wherein the sequence is selectgd from the group consisting of at
~ least about 90% identity, at least about 91% identity, at least gbout 92% identity, at least about

- 93% identity, at least about 94% identity, and at least aboutH5% identity.
38. The method of claim 28, wherein said administrafion is topical.

39.  The method of claim 28, wherein the aptamer #s administered at a dose in the range of

about 1 ug to about 100 mg/kg body weight per day

40.  -The method of claim 28, wherein the aptafer is administered in combination with

another agent used in the treatment of pruritus.

41. The method of claim 28, wherein said aptamer includes at least one nucleotide insertion
(N) and has the following sequence: _
BAZGRGGRSN .1y ZWGGGGN 9.y ZZWADCCGZZRZG (SEQ ID NO: 154)

wherein N is independently selected fr¢m any naturally occurring or modified nucleotide.

42. A method for treating, preve‘ ting or ameliorating a disease mediated by B-NGF.
comprising administering to a subjfct in need thereof a therapeutically effective dose of an
aptamer that binds to B-NGF corfiprised of the sequence |
BAZGRGGRSZZGGGGZZZADCCGZZRZG (SEQ ID NO: 3), or a fragment thereof,
wherein |
B is selected from a C, G ofZ;

R is independent]y selectgd from an A or G;
S is selected from a C of G:

D is selected from an A, G or Z; and

Zis indéﬁendenlly s¢lected from a modified pyrimidine, and wherein non-specific nucleotide

insertions may be j
43.  The metjiod of claim 42, wherein said modified pyrimidine is a C-5 modified pyrimidine.
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44.  The method of claim 43, wherein the C-5 modified pyrimidife is selected from the group

consisting of Figure 10.

45..  The method of claim 43, wherein the C-5 modified pyrifnidine is selected from the group
. consisting of 5-(N-benzylcarboxyamide)-2'-deox yuridine (BpAdU), 5-(N-isobutylcarbox yamide)-
| 2'-deoxyuridine (iBudU), 5-(N-tryptaminocarboxyamide)-2/-deoxyuridine (TrpdU) and 5-(N-
naphthylmethylcarboxyamide)-2'-deoxyuridine (NapdU).

46.  The method of claim 43, wherein the C-5 modified pyrimidine is 5-(N-
benzylcarbox yamide)-2'-deoxyuridine (BndU).

47. The method of claim 42, wherein the B-NGF mediated disease or condition is one in

which B-NGF activity may directly or indirectly/lead to pruritus at some stage in the disease

process.
48.  The méthod of claim 47, wherein th¢ disease or condition is dermatitis or eczema.

49. The method of claim 48, wherein/the dermatitis is atopic dermatitis.

50. The method of claim 42, whergin said administration is topical.

51 The method of claim 42, wherein the aptamer is administered at a dose in the raﬁge of

about 1 pg to about 100 mg/kg bgdy weight per day.

52.  The method of claim 47, wherein the aptamer is administered in combination with

another agent used in the tregtment of pruritus.

53. The method of clajn 42, wherein said aptamer includes at least one nucleotide insertion
(N) and has the following

sequence: ,
BAZGRGGRSN9.ZZGGGGN -y ZZZADCCGZZRZG (SEQ ID NO: 155)

wherein N is indepentently selected from any naturally occurring or modified nucleotide.
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54. A pharmaceutical composition comprising an aptamer to B-GF comprised of the
sequence BAZGRGGRSZWGGGGZZWADCCGZZRZG (SEQ. ID. NO: 45), or a
pharmaceutically acceptable salt thereof or a fragment thereof:

wherein

B is selected from a C, G or Z;

R is independently selected from an A or G;

S is selected from a C or G;

W is independently selected from a Z or T;

D is selected from an A, G or Z; and

7. is independently selected from a modified pyrimigdine, and wherein non-specific nucleotide

insertions may be included and a pharmaceutically acceptable carrier or excipient.

55.  The composition of claim 54, further cgimprising a diluent, antimicrobial agent, a binding

agent, a filler, a wetting agent, a suspending geent, an emollient, and an emulsifying agent.

56. The composition of claim 55, wheig€in said formulation is a topical formulation selected
from the group consisting of a cream, a lption, an ointment, a gel, an impregnated dressing, an

aerosol, a medicated powder, a medicafed adhesive, and a foam.

57. A pharmaceutical compositign comprising an aptamer to B-NGF comprised of the
sequence BAZGRGGRSZZGGGWZZZADCCGZZRZG (SEQ ID NO: 3), 01; a pharmaceutically
acceptable salt thereof or a fragpient thereof: '

wherein

B is selected froma C, G or

R is independently selected from an A or G;

Sis selected from a C or [5;

D is selected from an A/ G or Z; and

Z s independently se ected from a modified pyrimidine, and wherein non-specific nucleotide

insertions may be intcluded and a pharmaceutically acceplable carrier or excipient.
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58.  The composition of claim 57, further comprising a diluent, agitimicrobial agent, a binding

agent, a filler, a wetting agent, a suspending agent, an emollient, agd an emulsifying agent.

59.  The composition of claim 58, wherein said formulation js a topical formulation selected
from the group consisting of a cream, a lotion, an ointment, a gel, an impregnated dressing, an

aerosol, a medicated powder, a medicated adhesive, and a fgfam.

60.  The aptamer of claiml, wherein the aptamer is a dimer comprising two components, and

wherein said two components are linked.

61.  The aptamer of claim 19, wherein said two ¢

linker.

mponents are linked by a hydrocarbon

62.  An aptamer comprised of the sequence PAZGRGGRSZWGGGGZZWADCCGZZRZG
(SEQ ID NO: 45) or a fragment thereof, '
wherein

B is selected from any nucleotide other th: A';
R is independently selected from an A ofG;

S is selected from a C or G;
W is independently selected from a Zfor T;
D is selected from an A, G orZ; an
Z.is independently selected [rom # modified pyrimidine, and wherein non-specific nucleotide

insertions may be included.

63. A pharmaceutical agght comprising an aptamer of any one of claims 1 to 27 as an active

agent.
64.  The pharmaceutifal agent of claim 63 for treating, preventing or ameliorating a disease

o

mediated by B-NGF c¢gmprising an aptamer.

65.  The pharmageutical agent of claim 64, wherein the B-NGF mediated disease or condition
is one in which BNGF activity may directly or indirectly lead to pruritus at some stage in the

disease process,
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66.  The pharmaceutical agent of claim 63 or 65, wherein the disgase or condition is

dermatitis or eczema.

67.  The pharmaceutical agent of claim 66, wherein the dermfatitis is atopic dermatitis.

68. Use of an aptamer of any one of claims 1 to 27 for th¢ production of a pharmaceutical
agent.

69.  The use of claims 68, wherein the pharmaceuticgl agent is an agent for treating,

preventing or ameliorating a disease mediated by B-N¢F comprising an aptamer.

70.  The use of claim 69, wherein the B-NGF m¢diated disease or condition is one in which B-

NGF activity may directly or indirectly lead to priritus at some stage in the disease process.

71. The use of claim 68 or 70, wherein the flisease or-condition is dermatitis or eczema.
72. The use of claim 71, wherein the deynatitis is atopic dermatitis.
73.  The aptamer of claims 1 to 27 for/use in treating, preventing or ameliorating a disease

mediated by B-NGF comprising an aptgmer.

74.  The aptamer of claim 73, wherein the B-NGF mediated disease or condition is one in

which B-NGF activity may directl or indirectly lead to pruritus at some stage in the disease

process.

75.  The aptamer of claim 4, wherein the disease or condition is dermatitis or eczema.

76.  The aptamer of clayn 75, Wherein the dermatitis is atopic dermatitis.

77.  The compositio vof any one of claims 54 to 59 for treating, preventing or ameliorating a

disease mediated by B/NGF.
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78.  The composition of claim 77, wherein the B-NGF mediated disease or condition is one in

which -NGF activity may directly or indirectly lead to pruritus ay/some stage in the disease

process.

79. The composition of claim 78, wherein the disease or ¢ondition is dermatitis or eczema.
80.  The composition of claim 79, wherein the dermatitfs is atopic dermatitis.

81.  The composition of any of claims 54 to 59 for trfating, preventing or ameliorating a

disease or condition is dermatitis or eczema.

82. The composition of claim 81, wherein the dfrmatitis is atopic dermatitis.




Claims

1. An aptarﬁer compriséd'of the sequence » :
BAZGRGGRSN(0-nZWGGGGN.nZZWADCCGZZRZG (SEQ ID NO:154)
wherein
B is selected froma C, Gor Z;
R is independently selected from an A or G;
A S is selected from a C or G;
W is independently selected from a Z or T;
D is selected from an A, G or Z;
N is independently selected from any naturally occurring or modified nucleotide and

Z is independently selected from a modified pyrimidine.

2. The aptamer of claim 1, wherein the aptamer binds to B-NGF.
3. The aptamer of claim 2, wherein the aptamér inhibits the function of B-NGF. -
4. The aptamer of claim 2, wherein said aptamer has the ability to modulate the binding of

B-NGF to its one or more of its cellular receptors.

5. The aptamer of claim 4 wherein said cellular receptor is selected from p75 or TrkA. |

6. The aptamer of claim 2, wherein the aptamer comprises a Kq for B-NGF of 30 nM or less.
7. The aptamer of claim 1, wherein said modified pyrimidine is a C-5 modified pyrinii_dine.

8. The aptamer of claim 7, wherein the C-5 modified pyrimidine is selected from the group

consisting of the following compounds:

63 : o



1

J

(‘

-

a)

0 NH,

Q| /r\JJ\\H Qﬁi\

N~ O 0

( /oJO:> o—) | /oﬁ’o>

U Cc

=z

0 0 0
K. b c) d) K. J\ . Base
m)J\Base ) KJLBase K\OJ\Base H

0 N N

e)K. /“\N,Base f) K /U\N/Base 9 K. )J\ _Base

N
0
H H H ° N
0

O.

I Y oL
S R _Base
K S Base K™ "Base K

"

Base = Uridine (U) or Cytidine(C) (attachment is to the 5-position)
K = R' group plus (CH,), connecting group, where n =0-3 .

64



<

Vi

VI

Vil

Xr

Xil

*

H *-cH,

s 0

Hx
HyC-C”
1
CH,

* *

* * *
H_ /
<t OO
| HCI
HSC’CHZ 3~ CH,
* *

\ H

N S. O */:": .
7 & G G o TG

*

* * 1

*
<y i i o b e

;‘* /f* O* I O3
Iy () ¢
H

*_C,OH % OH 4 OH
Hy CH, HsC CH,
_OR" OR" OR"
*_¢ * * O~y
H, CHy HsC CHy
. SR SR" SR"
*-CH, * *
CH; HsC CH,
" Rll " R”\ /R!I
R"\ R +\NR » + N,
% +/N\ *_< “R" R’
ﬁz R CH, H,C CH,
' o) o) 0
OH OR" NH, NHR" -NR'R™
" NR"
*x N ox N x N *_.(NR *
NH, NHR" NR'R™ NHR" NR*R™
-0 0 ,NOH NOH // NOR"
*_cH *_{ *_ﬁ * *_ *
CH, CH, CH,

Denotes point of attachment of the R’ group to (CH,),, connecting group

65



wherein

R™ is selected from the group consisting of a branched or linear lower alkyl (C1-C20); halogen
(F, Cl, Br, I); nitrile (CN); boronic acid (BO2Hz); carboxylic acid (COOH); carboxylic acid ester
(COOR"); primary amide (CONH>); secondary amide (CONHR"); tertiary amide (CONR"R™);
sulfonamide (SO2NH3); N-alkylsulfonamide (SONHR");

wherein

R", R™ are independently selected from a group consisting of a branched or linear lower alkyl
(C1-C2)); phenyl (CsHs); an R"" substituted phenyl ring (R""C¢Hg); wherein R"" is defined
above; a carboxylic acid (COOH); a carboxylic acid ester (COOR"™); wherein R"" is a branched
or linear lower alkyl (C1-C20); and cycloalkyl; wherein R" = R"™ = (CH2)n; and

wherein n =2-10.

9. The aptamer of claim 7, wherein the C-5 modified pyrimidine is selected from the group
consisting of 5—(N-benzylcarboxyamide)—2'—deoxyﬁridine (BndU), 5-(N-isobutylcarboxyamide)-
2'-deoxyuridine (iBudU), 5—(N-tryptaminocarboxyarhide)-2'—deoxyuridine (TrpdU) and 5-(N-
naphthylmethylcarboxyamide)-2'-deoxyuridine (NapdU). |

10. The aptamer of claim 7, wherein the C-5 modified pyrimidine is 5-(N-
benzylcarboxyamide)-2'-deoxyuridine (BndU).

11..  The aptamer of claim 1, wherein said aptamer has the following Sequence:

BAZGRGGRSZWGGGGZZWADCCGZZRZG (SEQ ID NO: 45).

S 12. An aptamer comprised of the sequence BAZGRGGRSZZGGGGZZZADCCGZZRZG

(SEQ. ID. NO: 3),

wherein

B is selected froma C, G or Z;

R is independently selected from an A or G;
S is selected from a C or G;‘

D is selected from an A, G or Z; and

Z is independently selected from a modified pyrimidine.
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13. An aptamer that binds to B-NGF comprising a sequence selected from the group
consisting of SEQ. ID. NOS: 1, 2, 9-44 and 149.

14.  The aptamer of claim 13, wherein the aptamer inhibits the function of B-NGF.

15.  The aptamer of claim 13, wherein said aptamer has the ability to modulate the binding of

B-NGF to its one or more of its cellular receptors.
16.  The aptamer of claim 15, wherein said cellular receptor is selected from p75 or TrkA.

17. The aptamer of claim 16, wherein the sequence has at least about 90% identity, at least
about 91% identity, at least about 92% identity, at least about 93% identity, at least about 94%

identity, and at least about 95% identity.
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