1145

# 501

|
Naked DD exon Ani-TIRY Fab-Oligo
Skipping oligo

FIG. 1A



% Exon 51 Skipping

8

40

Fal
i

2/45

\\

<2

Low Medium

Anti-TIR1 Fab-Oligo
FIG. 1B




Tissue Oligo Exposure (ngfg)

Tissue Qligo Exposure (ngfg)

30000

20000

10000

3/45
Quadriceps ] 10mokg

L s}

Weeks:

30000

20000 —

10000

04 ’1 4 8 12

P
L
—
e
O
——
™



Tissue Oligo Exposure (nglg)

Tissue Oligo Exposure (ngfg)

50000 -

40000

30000

20000

10000 —

4745

Heart L] 10mgkg
| 0mgkg

30000 -

20000

10000 -

FIG. 2C

Gastrocnemius

o0
—
™



Tissue Oligo Exposure (ng/)

26000 =

20000 -

15000

10000 -

5000 -

5/45

Tibialis Anterior

10 mkg

| 0mykg

12



6/45

Quadriceps

FIG. 3B

04

| o EE
LI
T..i
T......
T...................!
— £
- = L
— 5
Q) —
= LL
m..................;
T
T..........,
— | T T
m m ] m m w = &> e

. £ Buddyg o
Uk %

Weeks:



9~ Heart ] 10mgkg
T 30 mgkg
40
= 07 [
§ 20— T T
0 T
-

@ 77
Weeks: 04 1 4 § 12
FIG. 3C

Gastrocnemius
5 — ] 10mglyg
- 30 mylkg
40 T T
= V7 1 %
T o 1
LY /
/ T
0 T % T T
=
Wesks: 04 1 4 8 12

L
@
o
J



8/45

Tibialis Anterior

% Skipping

Y

Weeks: 04 1 4 § 12




9/45

Quadriceps

% Dystrophin Protein
&

=
i
-
L3

T x
Q E//iiii’x’i

Wesks: 04 1 4 8 12

% WT Dystrophin

‘ 0 Anti-TIR1 Fab-Oligo

3 Dystrophin

71 actinin

FIG. 4A



10745

% Dystrophin Protein
=

(A Dystrophin

ahctinin

FIG. 4B



11/45

100 110 mgkg
90 - 30 mgk

J
~
\4'
o

% Dystrophin Protein
T

FIG. 4C



Gastrocnemius

12/45

o> T v > ]

s e

= =

oD

miy

=,

Uisiold Uiyoxishq 9

{ ! {
-3 < [ <o <
< s L]

FIG. 4D

Tibialis Anterior

UBjold UnydonsAq 9

04

Weeks:

FIG. 4E



Laminin

13/45

O mdvvehice \ oeks “olecks 10 Wegks
Y
max Anti-THR1 Fab-Oligo
30 mglkg oligo

(Y

% Dystrophin-positive Fibers
—
—
_........E

4 Weeks 8 Weeks 12 Weeks

FIG. 5A



14/45




15/45

Vehicl Anti-TIR1 Fab-Oligo

Dystrophin

f

Lamin




16/45

=

Buidyg 1 uoxg %

<4

<

253

1%6

FIG. 6A

<> o =2

mm_w T Yoy @@Em |G U0k %

<>

2530

FIG. 6B



% Exon 51 Skipping

17145

Quadriceps

18%

E
2x30

4x30

4 Weeks

FIG. 7A




% Exon 51 Skinping

80 —

18/45

0%

0N 5530

8 Weeks



% Exon 51 Skipping

19/45

8%

Heart
60 —
40
20 =
i
0 I 3 E
moky. 2x 3 £x3

4 Weeks

FIG. 7C




Tissue Oligo Concentration (ng/g)

30,000

20,000 -

10,000 1

s

20/45

Quadriceps

0
Waek:

R T

IR T

30 mghg cligo
(exan 23—3képping
oligonuclectide
only)

10 mghkg oligo

(anfi- TR Fab-

oligonucleotide
conjugate)

FIG. 8A

30 mglkg oligo

(anti-TIR1 Fab-

oligonucieotice
conjugate)



21/45

Tibialis Anterior

25,000 -

20,000 4 l

15,000 -
10,000 -
5,000 -

NS i he

Weee (0 4 8, 04 1 4 &, 04 1 4 & 1,

Tissue Oligo Concentration (ng/g)

30 mghg cligo 10 mg/kg oligo 30 markg oligo
(exon 23-skipping (ant-TIR1 Fab- (ant-TiR1 Fab-
|
)

oligonuclectide oligonucleotice oligonuclactide
only) conjugate conjugate)

FIG. 8B



22/45

Gastrocnemius

30,000 -

(ALY
e

T2

=

fan> ]

<

=

S
220000 -
o AT
<

(<]

<>

<

<

<>

[ ] Yo
= 10,000 -
[ !
D

==

o

&2

;_

48, 04 8 12,
30 mglkg oligo 10 mg/kg oligo 30 mgkg oligo
(exon 23-skipping ~ {anti-TIR1 Fab- (ant-TIR1 Fab-
oligonucleotice oligonucleotide oligonucieotice
only) conjugate) conjugate)

FIG. 8C




Tissue Oligo Concentration (nglg)

30,000

20,000 -

10,000

23/45

o
|"-,_'-_'] §E %o
B S

=

0
Week:

Jdo4 8 48, 0t 48 N

30 mgfkg oligo
(exon 23-skipping
oligonucisotide

)
Oluyl

10 mglkg oligo

(anti-TIR1 Fab-

oligonuciectie
conjugats)

FIG. 8D

30 mgfkg oligo

(anfi-TIR1 Fab-

oligonucisotide
conjugate)



Tissug Oligo Concentration (ng/q)

24/45

Heart
50,000 -
40,000 l -’
30,000 - 7
20,000 -
10,000 - %
O ! g ¥ g t ¥ r%* i
Week: ! 4 8E | Eu.ie {48 12E
30 mglkg cligo 1"1n“gf’k 0ligo 30 mgkg cligo
{exon 23-skipping (ant-TIR1 Fab- (anti-TR1 Fab-
oligonucleotide oligonucleotice oligonucleotioe
only) conjugate) conjugate)

FIG. 8E



<1
<>
}

Ca2 he
<3 <3
]

]
<D
3

Exon 23 Skipping (%)

—
<
i

25/45

Quadriceps

k%

kkkk

;_ Fhk

¥

I

0 y
Week: | 4

L W

(exon 23-skipping ~ (anti-TIR1 Fab-
oligonucleotide  oligonucleotide

only) conjugate)

FIG. 9A

8 1 0 48 04t A8 01 48 N,
Vehice  30mghgoligo 10 mgkg oligo 0

30 mghkg cligo

(anti-TiR1 Fab-

oligonucleotide
conjugate)



Exon 23 Skipping (%)

26/45

Tibialis Anterior

0

Wee: (4 8 2, 0 4 & 041 4 8 041 4 2 u,

Vehicle

Amgkgoige  10mgkgoligo
(exon 23-skinping ~~ {anfi-TIR1 Fab-

oligonucleotide

only)

oligonucleotide
conjugate)

FIG. 9B

3 mg kg ollgo
(ant-TiR1 Fab-
oligonuclectide

conjugate)



27/45

Gastrocnemius
50 ~ |
_ 0 T
£ 3+ l
% 20 - | t
e IL * g
0 [ E— T rIi_i T T E%,E R { % T
Week: (4 & 17, 11 £ 8 04 8, 04 1 48 1A,
Vehicle 30 mgkg oligo 10 mghkg dligo 30 mgkg oligo
(exon 23-skipping ~~ {anti-THR1 Fab- (ant-TR1 Fab-
oigonuclectide  oligonucleotide oligonucleotide
only) conjugate) conjugate)

FIG. 9C



28/45

Diaphragm

B (&3]
[ o
| E
%
>*
>

| a3
L
|

Exon 23 Skipping (%)
T
N
N\ e

—
[
|

0 s

Week: E4 § 12 1 4 8

4850.4148

12 243

Vehicle 30 mgkg oligo 10 mg/kg oligo 30 mgkg oligo
(exon23-skipping ~~ (ant-THR1 Fab- (ant-TIR1 Fab-
oligonucleoticle only)  oligonucleotioe oligonucleotice

conjugate) conjugate)

FIG. 9D



Exon 23 Skipping (%)

29/45

5) — Heart P
40“ k% ;
(| i
0- ;
- (Ew
0 i i H i %1 i E E ET’] { i
Week: i4 8 12I I1 4 8I 14 8I a0.4 1
Venicle 30 mghkg oligo 10 mgkg oligo 30 mghkg oligo
(exon23-skiping ~~ (anti-TIR1 Fab- (anti-TIR1 Fab-
oligonucleoticle only)  oligonucleotice oligonucleotice
conjugate) conjugate)

FIG. 9E



Tibialis

30/45
% WT Dystrophin

VIR

] ant-TR1 Fab- exon 23-skipping
oligonucleotice conjug i fice

B Dystrophin
(427 kDa)

a-Actinin

(103kDa)

fi-TIR1 Fab- exon 23-skipping

leotice conjugate oligonucleotice

Dystrophin

g (427 kDa)
= a-Actinin
- (103kDa)

) ant-TR1 Fab- exon 23-skipping

o 4 2 0 oligonucleotide conjugate oligonucleotce
2 Dystrophin
s (427 KDa)
TEEEE B o-Actnin
VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV | (103kDa)

- exon 23-skipping

oligonuclectice
Dystrophin
S (427 kDa)
§ a-Actinin

(1030

anti-TiR1 Fab- exon 23-skipping
% 4 1 0  oligonucleotice conjugate oligontcleotide

Dystrophin
(427 kDa)
a-Actinin
i (103kDa)

FIG. 10A



Dystrophin Protein (%WT

) —_
o o
| |

31/45

Quadriceps
60 —
40—
20—
I B S I s %
Week: I4 8 12E E1 4 8E
Vehicle 30 mg/kg oligo 10 mg/kg oligo 30 mgrkg oligo
(exon23-skipping ~~ (anti-TIR1 Fab- (ant-TIR1 Fab-
oligonucleoticle only)  oligonucleotide oligonucleotice

conjugate) conjugate)

FIG. 10B



Dystrophin Protein (%WT)

32/45

100 — Tibialis Anterior .
80 — l
60
40 —
20—
0~
Week: E4 8 12E
Vehicle 30 mghkg oligo 10 mg/kg oligo 30 mgkg oligo
(exon23-skipping~~ (anti-TIR1 Fab- (anti-TIR1 Fab-
oligonucleoticle only)  oligonucleotide oligonucleotice
conjugate) conjugate)

FIG. 10C



33/45

100 — Gastrocnemius
= 80— i_’f
=
£ 60 7
% 40—
S 0 ﬁi
0 T ;fi‘ g L %E e ?E % T
Week: 4 8 12 51 4 8i I0.4 (I 04 1 4 8 12 24E
Vehicle 30 mgkg oligo 10 mgkg oligo 30 mgkg oligo
(exon 23-skipping~ (anti-TIR1 Fab- (ant-TIR1 Fab-
oligonucleoticee only)  oligonucleotide oligonucleotide
conjugate) conjugate)

FIG. 10D



34/45

150 — Diaphragm
=
=100 l
5
e e T aﬁﬁﬁﬁ:"’?ﬁ?aaﬁﬁs
Week: I4 8 12E E1 4 8§ E0.4 (I 83 I0.4 4 8 12 243
Vehicle 30 mgkg oligo 10 mg/kg oligo 30 mg/kg oligo
(exon 23-skipping ~~ (anti-TRR1 Fab- (anti-TIR1 Fab-
oligonucleotice only)  oligonucleotide oligonucleotice
conjugate) conjugate)

FIG. 10E



35/45

150 — Heart

= 10— ;

& 8- *
T %’ ABA
Week: 34 8 12] ]1 4 8I E0.4 (I 8E i0.4 14 8§ 12 24E

Vehicle 30 mgkg oligo 10 mgkg oligo 30 mglkg oligo
(exon 23-skipping ~~ (anti-TIR1 Fab- (anti-TIR1 Fab-
oligonucleoticle only)  oligonucleotide oligonucleotide

conjugate) conjugate)

FIG. 10F




strophin-positive mycfibers;

Dy

W Veice (4 eeks B Wesks 12 Wsks
Y
30 mgfkg oligo
(ant-TiR1 Fab-
oligonuciectice conjugate)
FIG. 11A
150%
ns. sk
E i

w | T T

50% - T

Dystrophin-Positive
Myofioers (%)

0%
mgkgoigo fant-TR1Fab- 10 30 10 30 %
oligonuclectice conjugate) 1 | |
Week: 4 8 12

FIG. 11B



37/45

a5
=

33

=2

[ N
B =
L 83

Vehicle

FIG. 11C

ugate)

Fab
con

R
ide

ni-T
cleot

oligonu

8 Week

FIG. 11D



38/45

18] 84 Uo Sefewsl o Uoissans palchuy

¢l Ol

ofilay

i

JoY

0

uidos

|

sAq



39/45

ns.

15—
b3S 43 E35:41

z 10

=

=<

o

<2

=2

=

£ (5 T

.
2 Weeks 4 Wesks

FIG. 13A

00



40/45

ns.

g

ns.

12000

10,000

8,000
6,000

L0ISS3S eaup By
Buting (W) pajeer] souels)

4000 —

=5
fonn I &2l

ei0]

Dark cycle

FIG. 13B




Percent Change in Total Distance

Traveledin the Cpen Field

41/45

Home cage Hind limp fatigue

FIG. 13C

T3 W vehicle

max vehicle

7 mdx exon 23-skipping
oligonucleotide



42/45

 oystoohin (427104

| a-Aethin {103 40g)

FIG. 14A

Linear Regression:
005- ¥=0.0023¢+0.006
R2=09912

0.04
003 -
002~
001 0% .
0.00 | E | E

Dystrophin/o-Actinin Ratio

T Protein Input

FIG. 14B



43/45

lijdopstg  vuiwe]

i

SpIeA

£ [Buiy

7wy

| fuy

G PR p PR £ PRl ¢ PRl | Pl



44/45

k%

Relative CK Activity
|

oy
Y,

matkg oligo
(anfi-TiRY Fab-
oligonucleotide conjugate)

FIG. 16A

Relative CK Activity

E/:/i

3 10 BOI

mgfkg oligo
(anfi-TIR1 Fab-
oligonucteotide conjugate)

FIG. 16B




¢ in Total Distance

the Open Field

N
&=

]
<2

<>

<>

<>

ns.

ESN - .

Light cycle Dark cycle

FIG. 17A

Hind fimb
Homecage  fafique

FIG. 17B

Light cycle

WT vehicle

mo vehicle

mdx exon 23-skipping
oligonucleotide

ma anti- TR
Fab-Oligonucleotide conjugate



