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CDAIMS:

1. A method of ameliorating Huntington’s disease (HD) in a human subject in need thereof, the method
comprising administering to the human subject a therapeutically effective amount of a modified

oligonuclegtide according to the following chemical structure:
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(SEQ ID NO: 4), or a salt thereof.

2. The method of claim 1, wherein the modified oligonucleotide is the sodium salt or the potassium salt.
3. A method of ameliorating HD in a human subject in need thereof, the method comprising ‘\administering to
the human subject a therapeutically effective amount of a modified oligonucleotide accordingto the

following chemical structure:
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(SEQ ID NO: 4).

4. A method of ameliorating HD in a human subject in need thereof, the method comprising administering to
the human subject a therapeutically effective amount of a modified ohgonucleotide, wherein the modified
oligonucleotide has the following chemical notation (5” to 37): mCes TedmCeo Aco Ges Tds Ads Ads
mCds Ads Tds Tds Gds Ads mCds Aeco mCeo mCeo Aes mCe (SEQ ID NQ; 4); wherein,

A = an adenine nucleobase,

mC = a 5-methyl cytosine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

¢ = a 2’-MOE sugar moiety,

d =a 2’-B-D-deoxyribosyl sugar moiety,

s = a phosphorothioate internucleoside linkage, and
o = a phosphodiester internucleoside linkage.

5. The method of any one of claims 1-4, wherein at least one symptom of HD is ameliorated.
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6. The method of claim 5, wherein the at least one symptom comprises brain atrophy, reduced brain activity,
educed brain connectivity, muscle atrophy, nerve degeneration, cardiac failure, impaired glucose

tolerance, weight loss, osteoporosis, testicular atrophy, impaired global function, impaired motor function,
impartred cognitive function, impaired daily function, impaired attention, impaired visuoperceptual
processing, impaired working memory, impaired psychomotor speed, impaired verbal motor output,
impaired degree of independence, impaired apathy, impaired learning ability, impaired mental
concentration, ¥mpaired speech, depression, irritability, anger, impaired mobility, impaired self-care, pain,
discomfort, anxiety, suicidal ideation, suicidal behavior, or a combination thereof.

7. A method of reducing HTT RNA in a human subject in need thereof, the method comprising

administering to the humhan subject a therapeutically effective amount of a modified oligonucleotide

according to the following hemical structure:
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(SEQ ID NO: 4), or a salt thereof.
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. The method of claim 7, wherein the modified oligonucleotide is the sodium salt or the potassium salt.

method of reducing HTT RNA in a human subject in need thereof, the method comprising

(SEQ ID NO: 4).

10. A method of reducing HTT RNA in a human subject in need thereof, the

administering to the human subject a therapeutically effective amount of a modified oligonucleotide,

wherein the modified oligonucleotide has the following chemical notation (5” to 3”)\mCes Teo mCeo Aco

Ges Tds Ads Ads mCds Ads Tds Tds Gds Ads mCds Aco mCeo mCeo Aes mCe (SEQND NO: 4);

wherein,

A = an adenine nucleobase,

mC = a 5-methyl cytosine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,
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¢ = a 2’-MOE sugar moiety,
d =a 2’-B-D-deoxyribosyl sugar moiety,
s = a phosphorothioate internucleoside linkage, and
o = a phosphodiester internucleoside linkage.
11. A m¢thod of reducing HTT protein in a human subject in need thereof, the method comprising
administering to the human subject a therapeutically effective amount of a modified oligonucleotide

according to the following chemical structure:

(SEQ ID NO: 4), or a salt thereof.
12. The method of claim 11, wherein the modified oligonucleotide is the sodium salt or thg potassium

salt.
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A method of reducing HTT protein in a human subject in need thereof, the method comprising

dministering to the human subject a therapeutically effective amount of a modified oligonucleotide

(SEQ ID NO: 4).

14. A method of reducing HTT protein in a human subject in need thereofi\the method comprising
administering to the human subject a therapeutically effective amount of a modified oligonucleotide,
wherein the modified oligonucleotide has the following chemical notation (5” to 3): mCes Teo mCeo Aco
Ges Tds Ads Ads mCds Ads Tds Tds Gds Ads mCds Aeco mCeo mCeo Aes mCe (S
wherein,

A = an adenine nucleobase,

mC = a 5-methyl cytosine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

¢ = a 2’-MOE sugar moiety,
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d =a 2’-B-D-deoxyribosyl sugar moiety,
s = a phosphorothioate internucleoside linkage, and
o = a phosphodiester internucleoside linkage.

fhe method of any one of claims 1-14, wherein the therapeutically effective amount is 10 mg.

The method of any one of claims 1-14, wherein the therapeutically effective amount is 90 mg.
The method o
The method of

The method of any\one of claims 1-14, wherein the therapeutically effective amount is about 30 mg.

any one of claims 1-14, wherein the therapeutically effective amount is 120 mg.

any one of claims 1-14, wherein the therapeutically effective amount is about 10 mg.
The method of any on¥ of claims 1-14, wherein the therapeutically effective amount is about 60 mg.
The method of any one ofclaims 1-14, wherein the therapeutically effective amount is about 90 mg.
The method of any one of claims 1-14, wherein the therapeutically effective amount is about 120 mg.
The method of any one of claims 1-14, wherein the therapeutically effective amount is any of 5 mg,
10 mg, 15 mg, 20 mg, 25 mg, 30 mg, 35 mg, 40 mg, 45 mg, 50 mg, 55 mg, 60 mg, 65 mg, 70 mg, 75 mg,
g, 110 mg, 115 mg, 120 mg, 125 mg, 130 mg, 135 mg, 140
g 170 mg, 175 mg, 180 mg, 185 mg, 190 mg, 195 mg, 200
mg, 205 mg, 210 mg, 215 mg, 220 mg, 225 mg, 230 mg, 235 mg, 240 mg, 245 mg, 250 mg, 255 mg, 260

mg, 265 mg, 270 mg, 275 mg, 280 mg, 285 mg, 290umg, 295 mg, and 300 mg.

80 mg, 85 mg, 90 mg, 95 mg, 100 mg, 10
mg, 145 mg, 150 mg, 155 mg, 160 mg, 165

The method of any one of claims 1-14, wherein the¢ therapeutically effective amount is any of about 5

mg, about 10 mg, about 15 mg, about 20 mg, about 25 mg, about 30 mg, about 35 mg, about 40 mg, about

45 mg, about 50 mg, about 55 mg, about 60 mg, about 65 mg, about 70 mg, about 75 mg, about 80 mg,

about 85 mg, about 90 mg, about 95 mg, about 100 mg, about 185 mg, about 110 mg, about 115 mg, about

120 mg, about 125 mg, about 130 mg, about 135 mg, about 140 mg, about 145 mg, about 150 mg, about
155 mg, about 160 mg, about 165 mg, about 170 mg, about 175 mg, about 180 mg, about 185 mg, about
190 mg, about 195 mg, about 200 mg, about 205 mg, about 210 mg, abowt 215 mg, about 220 mg, about
225 mg, about 230 mg, about 235 mg, about 240 mg, about 245 mg, about 290 mg, about 255 mg, about
260 mg, about 265 mg, about 270 mg, about 275 mg, about 280 mg, about 285\mg, about 290 mg, about
295 mg, and about 300 mg.
The method of any one of claims 1-14, wherein the therapeutically effective amount is any of 115.0
mg, [15.1 mg, 1152 mg, 1153 mg, 1154 mg, 115.5mg, 115.6 mg, 115.7mg, 115.8 mg, 115.9 mg, 116.0
mg, 116.1 mg, 116.2 mg, 116.3 mg, 1164 mg, 116.5mg, 116.6 mg, 116.7 mg, 116.8 mg, IN6.9 mg, 117.0
mg, [17.1 mg, 1172 mg, 1173 mg, 1174 mg, 117.5mg, 117.6 mg, 117.7mg, 117.8 mg, 1179 mg, 118.0

mg, 118.1 mg, 1182 mg, 1183 mg. 1184 mg, 118.5 mg, 118.6 mg, 118.7 mg, 118.8 mg, 118.9

mg, 120.1 mg, 120.2 mg, 120.3 mg. 120.4 mg, 120.5 mg, 120.6 mg, 120.7 mg, 120.8 mg, 120.9 mg, 121.0
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mg, [121.1 mg, 121.2 mg, 121.3 mg, 121.4 mg, 121.5 mg, 121.6 mg, 121.7 mg, 121.8 mg, 121.9 mg, 122.0
wmg, 122.1 mg, 122.2 mg, 122.3 mg. 122.4 mg, 122.5 mg, 122.6 mg, 122.7 mg, 122.8 mg, 122.9 mg, 123.0
mg, 123.1 mg, 123.2 mg, 123.3 mg, 123.4 mg, 123.5 mg, 123.6 mg, 123.7 mg, 123.8 mg, 123.9 mg, 124.0
mg, 124.1 mg, 124.2 mg, 124.3 mg. 124 4 mg, 124.5 mg, 124.6 mg, 124.7 mg, 124.8 mg, 124.9 mg, and
125.0 mg

28. The mathod of any one of claims 1-14, wherein the therapeutically effective amount is any of about
115.0 mg, about 115.1 mg, about 115.2 mg, about 115.3 mg, about 115.4 mg, about 115.5 mg, about 115.6
mg, about 115.7 mg, about 115.8 mg, about 115.9 mg, about 116.0 mg, about 116.1 mg, about 116.2 mg,
about 116.3 mg, abowt 116.4 mg, about 116.5 mg, about 116.6 mg, about 116.7 mg, about 116.8 mg, about
116.9 mg, about 117.0 mg, about 117.1 mg, about 117.2 mg, about 117.3 mg, about 117.4 mg, about 117.5
mg, about 117.6 mg, about\l 17.7 mg, about 117.8 mg, about 117.9 mg, about 118.0 mg, about 118.1 mg,
about 118.2 mg, about 118.3 yg. 118.4 mg, about 118.5 mg, about 118.6 mg, about 118.7 mg, about 118.8
mg, about 118.9 mg, about 119.0Nmg, about 119.1 mg, about 119.2 mg, about 119.3 mg, about 119.4 mg,
about 119.5 mg, about 119.6 mg, abaut 119.7 mg, about 119.8 mg, about 119.9 mg, about 120.0 mg, about
120.1 mg, about 120.2 mg, about 120.3\mg. 120.4 mg, about 120.5 mg, about 120.6 mg, about 120.7 mg,
about 120.8 mg, about 120.9 mg, about 12N .0 mg, about 121.1 mg, about 121.2 mg, about 121.3 mg, about
121.4 mg, about 121.5 mg, about 121.6 mg, akout 121.7 mg, about 121.8 mg, about 121.9 mg, about 122.0
mg, about 122.1 mg, about 122.2 mg, about 122\3 mg. 122.4 mg, about 122.5 mg, about 122.6 mg, about
122.7 mg, about 122.8 mg, about 122.9 mg, about N23.0 mg, about 123.1 mg, about 123.2 mg, about 123.3
mg, about 123.4 mg, about 123.5 mg, about 123.6 mg\about 123.7 mg, about 123.8 mg, about 123.9 mg,
about 124.0 mg, about 124.1 mg, about 124.2 mg, about N24.3 mg. 124.4 mg, about 124.5 mg, about 124.6
mg, about 124.7 mg, about 124.8 mg, about 124.9 mg, and about 125.0 mg.

29. The method of any one of claims 1-14, wherein the therapsutically effective amount is within the
range of any of 40 mg to 200 mg, 40 mg to 190 mg, 40 mg to 180\ng, 40 mg to 170 mg, from 40 mg to
160 mg, 40 mg to 150 mg, 40 mg to 140 mg, 40 mg to 120 mg, 40 mg\to 110 mg, 40 mg to 100 mg, 40 mg
to 80 mg, 40 mg to 70 mg, 40 mg to 60 mg, 40 mg to 50 mg, 50 mg to 2060 mg, 50 mg to 190 mg, 50 mg to
180 mg, 50 mg to 170 mg, 50 mg to 160 mg, 50 mg to 150 mg, 50 mg to 14Q mg, 50 mg to 120 mg, 50 mg
to 110 mg, 50 mg to 100 mg, 50 mg to 80 mg, 50 mg to 70 mg, 50 mg to 60 my, 60 mg to 200 mg, 60 mg
to 190 mg, 60 mg to 180 mg, 60 mg to 170 mg, 60 mg to 160 mg, 60 mg to 150 ng, 60 mg to 140 mg, 60
mg to 120 mg, 60 mg to 110 mg, 60 mg to 100 mg, 60 mg to 80 mg, 60 mg to 70 mg)\70 mg to 200 mg, 70
mg to 190 mg, 70 mg to 180 mg, 70 mg to 170 mg, 70 mg to 160 mg, 70 mg to 150 mg.\70 mg to 140 mg,
70 mg to 120 mg, 70 mg to 110 mg, 70 mg to 100 mg, 70 mg to 80 mg, 80 mg to 200 mg, 80 mg to 190
mg, 80 mg to 180 mg, 80 mg to 170 mg, 80 mg to 160 mg, 80 mg to 150 mg, 80 mg to 140 mg, 80 mg to
120 mg, 80 mg to 110 mg, 80 mg to 100 mg, 80 mg to 90 mg, 90 mg to 200 mg, 90 mg to 190 my, 90 mg
to 180 mg, 90 mg to 170 mg, 90 mg to 160 mg, 90 mg to 150 mg, 90 mg to 140 mg, 90 mg to 120 nig, 90
mg to 110 mg, 90 mg to 100 mg, 100 mg to 200 mg, 100 mg to 190 mg, 100 mg to 180 mg, 100 mg to 170
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mg, 100 mg to 160 mg, 100 mg to 150 mg, 100 mg to 140 mg, 100 mg to 120 mg, 100 mg to 110 mg, 110
mg to 200 mg, 110 mg to 190 mg, 110 mg to 180 mg, 110 mg to 170 mg, 110 mg to 160 mg, 110 mg to
159 mg, 110 mg to 140 mg, 110 mg to 130 mg, 110 mg to 120 mg, 120 mg to 200 mg, 120 mg to 190 mg,
120 mg to 180 mg, 120 mg to 170 mg, 120 mg to 160 mg, 120 mg to 150 mg, 120 mg to 140 mg, 120 mg
to 130 mg, 130 mg to 200 mg, 130 mg to 190 mg, 130 mg to 180 mg, 130 mg to 170 mg, 130 mg to 160
mg, 130 mg\to 150 mg, 130 mg to 140 mg, 140 mg to 200 mg, 140 mg to 190 mg, 140 mg to 180 mg, 140
mg to 170 mg N 40 mg to 160 mg, 140 mg to 150 mg, 150 mg to 200 mg, 150 mg to 190 mg, 150 mg to
180 mg, 150 mg t8 170 mg, 150 mg to 160 mg, 160 mg to 200 mg, 160 mg to 190 mg, 160 mg to 180 mg,
160 mg to 170 mg, 180 mg to 200 mg, 180 mg to 190 mg, 190 mg to 200 mg, 105 mg to 135 mg, 105 mg
to 130 mg, 105 mg to 125 mg 105 mg to 120 mg, 110 mg to 135 mg, 110 mg to 130 mg, 110 mg to 125
mg, 110 mg to 120 mg, 115mg to 135 mg, 115 mgto 130 mg, 115 mg to 125 mg, 115 mgto 120 mg, 115
mg to 125 mg, 115 mg to 120Mmg, 120 mg to 135 mg, 120 mg to 125 mg, 125 mg to 140 mg, 125 mg to
130 mg, 130 mg to 135 mg, 135 g to 140 mg, 120 mg to 129 mg, 120 mg to 128 mg, 120 mg to 127 mg,
120 mg to 86 mg, 120 mg to 124 mg, 120 mg to 123 mg, 120 mg to 122 mg, 120 mg to 121 mg, 121 mg to
130 mg, 122 mg to 129 mg, 122 mg to\28 mg, 122 mg to 127 mg, 122 mg to 126 mg, 122 mg to 125 mg,
122 mg to 124 mg, 122 mg to 123 mg, 123umg to 130 mg, 123 mg to 129 mg, 123 mg to 128 mg, 123 mg
to 127 mg, 123 mg to 126 mg, 123 mg to 125\mg, 123 mg to 124 mg, 124 mg to 130 mg, 124 mg to 129
mg, 124 mg to 128 mg, 124 mg to 127 mg, 124 mg to 126 mg, 124 mg to 125 mg, 125 mg to 129 mg, 125
mg to 128 mg, 125 mg to 127 mg, 125 mg to 126 mg, 126 mg to 130 mg, 126 mg to 129 mg, 126 mg to
128 mg, 126 mg to 127 mg, 127 mg to 130 mg, 127 mg to 129 mg, 127 mg to 128 mg, 128 mg to 130 mg,
128 mg to 129 mg, and 129 mg to 130 mg.

30. The method of any one of claims 1-14, wherein the thetapeutically effective amount is any of less
than 300 mg, less than 295 mg, less than 290 mg, less than 285 wmg, less than 280 mg, less than 275 mg,
less than 270 mg, less than 265 mg, less than 260 mg, less than 255 mg, less than 250 mg, less than 245
mg, less than 240 mg, less than 235 mg, less than 230 mg, less than 2235 mg, less than 220 mg, less than
215 mg, less than 210 mg, less than 205 mg, less than 200 mg, less than 195 mg, less than 190 mg, less
than 185 mg, less than 180 mg, less than 175 mg, less than 170 mg, less thak 165 mg, less than 160 mg,
less than 150 mg, less than 145 mg, less than 140 mg, less than 135 mg, less than 130 mg, less than 125
mg, less than 120 mg, less than 115 mg, less than 110 mg, less than 105 mg, less than 100 mg, less than 95
mg, less than 90 mg, less than 85 mg, less than 80 mg, less than 75 mg, less than 70 g, less than 65 mg,
less than 60 mg, less than 55 mg, less than 50 mg, less than 45 mg, less than 40 mg, less\than 35 mg, less
than 30 mg, less than 25 mg, less than 20 mg, less than 15 mg, less than 10 mg, and less than 5 mg.

31. The method of any one of claims 1-14, wherein the therapeutically effective amount is any of less
than about 300 mg, less than about 295 mg, less than about 290 mg, less than about 285 mg, less than
about 280 mg, less than about 275 mg, less than about 270 mg, less than about 265 mg, less than about
260 mg, less than about 255 mg, less than about 250 mg, less than about 245 mg, less than about 240 nig,
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less than about 235 mg, less than about 230 mg, less than about 225 mg, less than about 220 mg, less than
about 215 mg, less than about 210 mg, less than about 205 mg, less than about 200 mg, less than about
198 mg, less than about 190 mg, less than about 185 mg, less than about 180 mg, less than about 175 mg,
less than about 170 mg, less than about 165 mg, less than about 160 mg, less than about 150 mg, less than
about 14§ mg, less than about 140 mg, less than about 135 mg, less than about 130 mg, less than about
125 mg, less than about 120 mg, less than about 115 mg, less than about 110 mg, less than about 105 mg,
less than about\] 00 mg, less than about 95 mg, less than about 90 mg, less than about 85 mg, less than
about 80 mg, less'than about 75 mg, less than about 70 mg, less than about 65 mg, less than about 60 mg,
less than about 55 mg, less than about 50 mg, less than about 45 mg, less than about 40 mg, less than
about 35 mg, less than akout 30 mg, less than about 25 mg, less than about 20 mg, less than about 15 mg,
less than about 10 mg, andgss than about 5 mg.
32. The method of any one of claims 1-14, wherein the therapeutically effective amount is any of at least

5 mg, at least 10 mg, at least 15 mg, at least 20 mg, at least 25 mg, at least 30 mg, at least 35 mg, at least

oo

40 mg, at least 45 mg, at least 50 mg, at least 55 mg, at least 60 mg, at least 65 mg, at least 70 mg, at least

145 mg, at least 150 mg, at least 155 mg, at loast 160 mg, at least 165 mg, at least 170 mg, at least 175 mg,
at least 180 mg, at least 185, at least 190 mg, at Igast 195 mg, and at least 200 mg.
33. The method of any one of claims 1-14, wherein the therapeutically effective amount is any of at least
about 5 mg, at least about 10 mg, at least about 15 mg)at least about 20 mg, at least about 25 mg, at least
about 30 mg, at least about 35 mg, at least about 40 mg, at least about 45 mg, at least about 50 mg, at least
about 55 mg, at least about 60 mg, at least about 65 mg, at Ieast about 70 mg, at least about 75 mg, at least
about 80 mg, at least about 85 mg, at least about 90 mg, at least\about 95 mg, at least about 100 mg, at
least about 105 mg, at least about 115 mg, at least about 120 mg, atleast about 125 mg, at least about 130
mg, at least about 135 mg, at least about 140 mg, at least about 145 myg, or at least about 150 mg, at least
about 155 mg, at least about 160 mg, at least about 165 mg, at least about 170 mg, at least about 175 mg,
at least about 180 mg, at least about 185, at least about 190 mg, at least about 195 mg, and at least about
200 mg.
34. The method of any one of claims 1-33, comprising administering the modified oligonucleotide once
every 4 weeks.
35. The method of any one of claims 1-33, comprising administering the modified oligenucleotide once
every 8 weeks.
36. The method of any one of claims 1-33, comprising administering the modified oligonucldgtide once
every 12 weeks.
37. The method of any one of claims 1-33, comprising administering the modified oligonucleotide\once

every 16 weeks.
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The method of any one of claims 1-33, comprising administering the modified oligonucleotide once
very 20 weeks.

39. The method of any one of claims 1-33, comprising administering the modified oligonucleotide about
once dyery 4 weeks.

40. The\xmethod of any one of claims 1-33, comprising administering the modified oligonucleotide about
once every 8 weeks.

41. The methsd of any one of claims 1-33, comprising administering the modified oligonucleotide about
once cvery 12 weoks.

42. The method of any one of claims 1-33, comprising administering the modified oligonucleotide about
once every 16 weeks.

43, The method of any ong of claims 1-33, comprising administering the modified oligonucleotide about
once every 20 weeks.

44, The method of any one of chaims 1-33, comprising administering the modified oligonucleotide any of
once every 1 week, once every 2 wegks, once every 3 weeks, once every 4 weeks, once every 5 weeks,
once every 6 weeks, once every 7 weeks, once every 8 weeks, once every 9 weeks, once every 10 weeks,
once every 11 weeks, once every 12 weeks, once every 13 weeks, once every 14 weeks, once every 15
weeks, once every 16 weeks, once every 17 weeks, once every 18 weeks, once every 19 weeks, and once
every 20 weeks.

45. The method of any one of claims 1-33, compriging administering the modified oligonucleotide any of
once about every 1 week, once about every 2 weeks, once about every 3 weeks, once about every 4 weeks,
once about every 5 weeks, once about every 6 weeks, oncg about every 7 weeks, once about every 8
weeks, once about every 9 weeks, once about every 10 weeks, once about every 11 weeks, once about
every 12 weeks, once about every 13 weeks, once about every M weeks, once about every 15 weeks, once
about every 16 weeks, once about every 17 weeks, once about evely 18 weeks, once about every 19
weeks, and once about every 20 weeks.

46. The method of any of claims 1-33, comprising administering to the human subject an initial loading
dose of 120 mg of the modified oligonucleotide.

47. The method of claim 46, comprising administering to the human subject asecond loading dose of
120 mg of the modified oligonucleotide 4 weeks after the initial loading dose.

48. The method of claim 47, comprising administering to the human subject a maintgnance dose of 120
mg of the modified oligonucleotide 4 weeks after the second loading dose.

49, The method of claim 47, comprising administering to the human subject a maintenanc¢g dose of 120
mg of the modified oligonucleotide 8 weeks after the second loading dose.

50. The method of claim 47, comprising administering to the human subject a maintenance doss\of 120

mg of the modified oligonucleotide 12 weeks after the second loading dose.
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1. The method of claim 47, comprising administering to the human subject a maintenance dose of 120
mg of the modified oligonucleotide 16 weeks after the second loading dose.
52. The method of any of claims 7-10 and 15-51, wherein the HTT RNA is mHTT RNA.
53. The method of any of claim 11-51, wherein the HTT protein is mHTT protein.
54. A method of ameliorating HD, reducing HTT RNA, reducing HTT protein, reducing mHTT RNA, or
reducing mNTT protein in a human subject in need thereof, the method comprising intrathecally
administering tQ the human subject a therapeutically effective amount of 120 mg or about 120 mg of a

modified oligonudleotide according to the following chemical structure:

NH,
Y
HO o N’go NH, NH;
AN
O/ /NfN | /&
CI) O\)O o <N N/) Q N O

?
, HS-P=0
HS—P=0 o
o
(SEQ ID NO: 4), or a salt thereof.
55. The method of claim 54, wherein the modified oligonucleotide is the sodium salt or the pstassium

salt.
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A method of ameliorating HD, reducing HTT RNA, reducing HTT protein, reducing mHTT RNA, or
educing mHTT protein in a human subject in need thereof, the method comprising intrathecally
adininistering to the human subject a therapeutically effective amount of 120 mg or about 120 mg of a

modifigd oligonucleotide according to the following chemical structure:

57.

mCe (SEQ ID NO: 4); wherein,
A = an adenine nucleobase,
mC = a 5-methyl cytosine nucleobase,

G = a guanine nucleobase,
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T = a thymine nucleobase,
¢ = a 2’-MOE sugar moiety,
d =a 2’-B-D-deoxyribosyl sugar moiety,
s = a phosphorothioate internucleoside linkage, and
o = a phosphodiester internucleoside linkage.
38. The mathod of any one of claims 54-57, comprising administering the modified oligonucleotide
about once every 4 weeks.
59. The method &f any one of claims 54-57, comprising administering the modified oligonucleotide
about once every 8 weeks.
60. The method of any\one of claims 54-57, comprising administering the modified oligonucleotide
about once every 16 weeks)
61. The method of any of clayms 54-57, comprising administering to the human subject:
a) an initial loading dose of about 120 mg of the modified oligonucleotide,
b) asecond loading dose &f about 120 mg of the modified oligonucleotide about 4 weeks after
administering the initial 1oading dose;
¢) afirst maintenance dose of about 120 mg of the modified oligonucleotide about 8 weeks after
administering the second loading dose;
d) asecond maintenance dose of about 120 mg of the modified oligonucleotide about 8 weeks
after administering the first maintenance dose.
62. The method of any of claims 54-57, comprising administering to the human subject:
a) an initial loading dose of about 120 mg of the modified oligonucleotide,
b) asecond loading dose of about 120 mg of the modified oligonucleotide about 4 weeks after
administering the initial loading dose;
¢) afirst maintenance dose of about 120 mg of the modified oligonucleotide about 16 weeks
after administering the second loading dose;
d) asecond maintenance dose of about 120 mg of the modified, oligonucleotide about 16 weeks
after administering the first maintenance dose.
63. The method of any one of claims 54-62, wherein at least one symptom of D is ameliorated.
64. The method of claim 63, wherein the at least one symptom comprises brain atrophy, reduced brain
activity, reduced brain connectivity, muscle atrophy, nerve degeneration, cardiac fallure, impaired
glucose tolerance, weight loss, osteoporosis, testicular atrophy, impaired global functiony impaired motor
function, impaired cognitive function, impaired daily function, impaired attention, impaire
visuoperceptual processing, impaired working memory, impaired psychomotor speed, impaired verbal
motor output, impaired degree of independence, impaired apathy, impaired learning ability, impaired
mental concentration, impaired speech, depression, irritability, anger, impaired mobility, impaired sslf-
care, pain, discomfort, anxiety, suicidal ideation, suicidal behavior, or a combination thereof.
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The method of any of claims 1-64, wherein the human subject has a mutation in at least one IT15
ene.

66. The method of any of claims 1-65, comprising identifying a mutation in at least one /775 gene of the
humah_subject.

67. The\method of claim 65 or claim 66, wherein the at least one /775 gene has any of at least 25, at least
26, at least 7, at least 28, at least 29, at least 30, at least 31, at least 32, at lecast 33, at least 34, at least 35,
at least 36, at Idast 37, at least 38, at least 39, at least 40, at least 41, at least 42, at least 43, at least 44, at
least 45, at least at least 47, at least 48, at lcast 49, at least 50, at least 51, at least 52, at least 53, at
least 54, at least 55, at least 56, at least 57, at least 58, at least 59, or at least 60 contiguous CAG repeats.

68. The method of clatm 65 or claim 66, wherein the at least one I'T15 gene has 27 to 35 contiguous
CAG repeats.

69. The method of claim 65 or claim 66, wherein the at least one I'T15 gene has 35 to 60 contiguous
CAG repeats.

70. The method of claim 65 or clatmy 66, wherein the at least one I'T15 gene has greater than 60
contiguous CAG repeats.

71. The method of any of claims 1-70, wherein the modified oligonucleotide is administered to the CNS
of the human subject.

72. The method of any of claims 1-71, whereinthe modified oligonucleotide is administered by
intrathecal administration.

73. The method of any of claims 1-72, wherein the modified oligonucleotide is administered by bolus
intrathecal administration.

74.

75.

76.

77.

78. The method of any one of claims 1-77, comprising detecting an amount of mHTT RNA in a
biological sample from the human subject.
79. The method of any one of claims 1-78, comprising detecting an amount ofmHTT protein in a

biological sample from the human subject.

80. The method of any one of claims 1-79, wherein the biological sample comprises\cerebrospinal fluid.
81. The method of any of claims 78-80, wherein the detecting occurs before the administering.

82. The method of any of claims 78-80, wherein the detecting occurs after the administering.

83. The method of any of claims 78-80, wherein the detecting occurs before and after the administering.

84. The method of any one of claims 78-83, comprising adjusting the initial loading dose, the loading
dose, maintenance dose, or therapeutically effective amount administered after detecting the amountof

HTT RNA, HTT protein, mHTT RNA, mHTT protein, or combination thereof.
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The method of any one of claims 1-84, comprising analyzing brain activity, brain size, or a

ombination thereof of the subject by performing an ¢lectroencephalogram (EEG) or magnetic resonance

the frequency of ad
89. The method of an

inistering after performing the EEG or MRIL
ne of claims 85-88, wherein performing the EEG or MRI is performed within 1,
2,4, 6, 8, 12 or 24 hours ofadministering.
90. The method of any one of claims 85-89, comprising performing the EEG before administering, and
analyzing after administering, detgcting less than a 4 Hz increase in EEG signal power from a first EEG to
a second EEG, and subsequently incrgasing the frequency of administering the therapeutically effective
amount of the modified oligonucleotid
91. The method of claim 90, comprising administering a loading dose once about every 4 weeks and
administering a maintenance dose once aboutevery 8 or 16 weeks before recording the first EEG, and
administering the maintenance dose less than absut every 8 weeks or less than about every 16 weeks.
92. The method of any one of claims, 85-91, compuising recording a first EEG before administering, and
recording a second EEG after administering, detecting\ess than a 4 Hz increase in EEG signal power from
the first EEG to the second EEG, and subsequently administering a dose of the modified oligonucleotide
that is greater than the therapeutically effective amount.
93. The method of claim 92, wherein the dose is at least about\Nl 0%, at least about 20%, at least about
30%, at least about 40%, at least about 50%, at least about 60%, atNeast about 70%, at least about 90%, or
at least about 100% greater than the therapeutically effective amount.

94, The method of any one of claims 85-93, wherein the therapeuticall\\effective amount is about 120

mg or 120 mg.

60


Alexa.Chan
Line


CLAIMS:

1. Use of a modified oligonucleotide in the manufacture of a medicament for ameliorating Hunting-
ton’s disease (HD) in a human subject in need thereof, wherein a therapeutically effective amount
of the modified oligonucleotide is to be administered to the human subject, wherein the modified

oligonucleotide has the following chemical structure:

NH

N
N
o}
qu
o
O

HO

2
N
Ao
e
0 o)
HS—P=0
é | NH
N)§O
o]
o/
o
|
HO-P=0 NHz
o} \T:A§N
o N0
o/
o]
N

?
HO-P=0

(SEQ ID NO: 4), or a salt thereof.

2. The use according to claim 1, wherein the modified oligonucleotide is the sodium salt or the potas-

sium salt.

3. Use of a modified oligonucleotide in the manufacture of a medicament for ameliorating Hunting-

ton’s disease (HD) in a human subject in need thereof, wherein a therapeutically effective amount

45



Alexa.Chan
Line


of the modified oligonucleotide is to be administered to the human subject, wherein the modified

oligonucleotide has the following chemical structure:

NH,
SN

(SEQ ID NO: 4).

4. Use of a modified oligonucleotide in the manufacture of a medicament for ameliorating Hunting-
ton’s disease (HD) in a human subject in need thereof, wherein a therapeutically effective amount
of the modified oligonucleotide is to be administered to the human subject, wherein the modified
oligonucleotide has the following chemical notation (5’ to 3’): mCes Teo mCeo Aeo Ges Tds Ads
Ads mCds Ads Tds Tds Gds Ads mCds Aeo mCeo mCeo Aes mCe (SEQ ID NO: 4); wherein,

A = an adenine nucleobase,

mC = a 5-methyl cytosine nucleobase,
G = a guanine nucleobase,

T = a thymine nucleobase,

e = a 2’-MOE sugar moiety,

d = a 2’-B-D-deoxyribosyl sugar moiety,
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s = a phosphorothioate internucleoside linkage, and

o = a phosphodiester internucleoside linkage.

5. The use according to any one of claims 1-4, wherein at least one symptom of HD is ameliorated.

6. The use according to claim 5, wherein the at least one symptom comprises brain atrophy, reduced
brain activity, reduced brain connectivity, muscle atrophy, nerve degeneration, cardiac failure, im-
paired glucose tolerance, weight loss, osteoporosis, testicular atrophy, impaired global function, im-
paired motor function, impaired cognitive function, impaired daily function, impaired attention, im-
paired visuoperceptual processing, impaired working memory, impaired psychomotor speed, im-
paired verbal motor output, impaired degree of independence, impaired apathy, impaired learning
ability, impaired mental concentration, impaired speech, depression, irritability, anger, impaired
mobility, impaired self-care, pain, discomfort, anxiety, suicidal ideation, suicidal behavior, or a

combination thereof.

7. The use according to any one of claims 1-6, wherein the therapeutically effective amount is 60 mg.

8. The use according to any one of claims 1-7, wherein the therapeutically effective amount is any of
5 mg, 10 mg, 15 mg, 20 mg, 25 mg, 30 mg, 35 mg, 40 mg, 45 mg, 50 mg, 55 mg, 60 mg, 65 mg, 70
mg, 75 mg, 80 mg, 85 mg, 90 mg, 95 mg, 100 mg, 105 mg, 110 mg, 115 mg, 120 mg, 125 mg, 130
mg, 135 mg, 140 mg, 145 mg, 150 mg, 155 mg, 160 mg, 165 mg, 170 mg, 175 mg, 180 mg, 185
mg, 190 mg, 195 mg, 200 mg, 205 mg, 210 mg, 215 mg, 220 mg, 225 mg, 230 mg, 235 mg, 240
mg, 245 mg, 250 mg, 255 mg, 260 mg, 265 mg, 270 mg, 275 mg, 280 mg, 285 mg, 290 mg, 295
mg, and 300 mg.

9. The use according to any one of claims 1-8, wherein the modified oligonucleotide is to be adminis-

tered once every 16 weeks.

10. The use according to any one of claims 1-9, wherein the human subject has a mutation in at least

one IT15 gene.

11. The use according to any one of claims 1-10, wherein the human subject has been identified to

have a mutation in at least one /775 gene of the human subject.

12. The use according to claim 10 or claim 11, wherein the at least one /775 gene has any of at least
25, at least 26, at least 27, at least 28, at least 29, at least 30, at least 31, at least 32, at least 33, at
least 34, at least 35, at least 36, at least 37, at least 38, at least 39, at least 40, at least 41, at least 42,
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at least 43, at least 44, at least 45, at least 46, at least 47, at least 48, at least 49, at least 50, at least
51, at least 52, at least 53, at least 54, at least 55, at least 56, at least 57, at least 58, at least 59, or at

least 60 contiguous CAG repeats.

13. The use according to claim 10 or claim 11, wherein the at least one IT15 gene has 27 to 35

contiguous CAG repeats.

14. The use according to claim 10 or claim 11, wherein the at least one IT15 gene has 35 to 60

contiguous CAG repeats.

15. The use according to claim 10 or claim 11, wherein the at least one IT15 gene has greater than

60 contiguous CAG repeats.

16. The use according to any one of claims 1-15, wherein the modified oligonucleotide is to be

administered to the CNS of the human subject.

17. The use according to any one of claims 1-16, wherein the modified oligonucleotide is to be

administered by intrathecal administration.

18. The use according to any one of claims 1-17, wherein the modified oligonucleotide is to be

administered by bolus intrathecal administration.

19. The use according to any one of claims 1-18, wherein HTT RNA is reduced.

20. The use according to any one of claims 1-19, wherein HTT protein is reduced.

21. The use according to any one of claims 1-20, wherein mHTT RNA is reduced.

22. The use according to any one of claims 1-21, wherein mHTT protein is reduced.

23. The use according to any one of claims 1-22, wherein a biological sample from the human

subject has been detected to have an amount of mHTT RNA.

24. The modified oligonucleotide for use according to any one of claims 1-23, wherein a biological

sample from the human subject has been detected to have an amount of mHTT protein.
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25. The use according to any one of claims 1-24, wherein the biological sample comprises cerebro-

spinal fluid.

26. The use according to any of claims 23-25, wherein the detection occurs before the administra-

tion.

27. The use according to any of claims 23-25, wherein the detection occurs after the administration.

28. The use according to any of claims 23-25, wherein the detection occurs before and after the

administration.

29. The use according to any one of claims 1-28, wherein brain activity, brain size, or a combination
thereof of the subject is analyzed by performing an electroencephalogram (EEG) or magnetic reso-

nance imaging (MRI).

30. The use according to claim 29, wherein the EEG or MRI is performed before the administration,

after the administration, or a combination thereof.

31. The use according to claim 30, wherein the therapeutically effective amount is determined or

adjusted after performing the EEG or MRI.

32. The use according to claim 31, wherein the EEG or MRI is performed after the administration,

and the frequency of the administration is adjusted after the EEG or MRI is performed.

33. The use according to any one of claims 29-32, wherein the EEG or MRI is performed within 1,
2,4,6,8, 12 or 24 hours of the administration.

34, The use according to any one of claims 29-33, wherein the EEG is performed before the admin-
istration, and the analysis is performed after the administration, and wherein when an increase of less
than 4 Hz in EEG signal power from a first EEG to a second EEG is detected, the frequency of the
administration of the therapeutically effective amount of the modified oligonucleotide is subse-

quently increased.

35. The use according to claim 34, wherein a loading dose is to be administered once about every 4
weeks and a maintenance dose is to be administered once about every 8 or 16 weeks before recording
the first EEG, and the administration of the maintenance dose less than about every 8 weeks or less

than about every 16 weeks.
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36. The use according to any one of claims 29-35, wherein a first EEG is recorded before the ad-
ministration, and a second EEG is recorded after the administration, and wherein when an increase
of less than a 4 Hz increase in EEG signal power is detected from the first EEG to the second EEG,
a dose of the modified oligonucleotide that is greater than the therapeutically effective amount is to

be subsequently administered.
37. The use according to claim 36, wherein the dose is at least about 10%, at least about 20%, at

least about 30%, at least about 40%, at least about 50%, at least about 60%, at least about 70%, at

least about 90%, or at least about 100% greater than the therapeutically effective amount.
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