WO 2020/047234 PCT/US2019/048776

1/20

MECP2-MYC
2? SELF-COMPLEMENTARY VIRAL GENOME (vg)

¢ MATURE miRNA
RNA TRANSCRIPT g ns ‘ W
1T =
MECP2-MYC
TRANSLATION
AND NUCLEAR mIRNA EXPRESSION

LOCALIZATION

FIG. 1

SUBSTITUTE SHEET (RULE 26)



WO 2020/047234 PCT/US2019/048776

-0.71314806
-0.13992757
0.9930032

o
Y
o
=
o

S04-4
S07-7

mmu-miR-181b-5p
mmu-miR-1187
mumnu-miR-126a-3p
mmu-miR-151-5p
mmu-miR-1 85—5g
mmu-miR-3099-3p

mmu-miR-409-5p
mmu-miR-539-5p
------ mmu-miR-346-5p

t  mmu-miR-411-5p
nlm-ng-143—3g
mmu-miR-6914-3p
mimi-miR-26a-5p
mmw-miR-10b-3p

mm-miR-183-5p
-k -3

i -op
. mmu-miR-124-Jp
...... * mmu-miR-574-5

: :  mmu-miR-1966-5p
mmu-miR-3082-5p
mime-miR-6348
mmu-miR-138-2-3p

-Id -op
mimu-miR-135b-5p
mmu-miR-374b-5p
mm-miR-26b-5p
mmu-miR-101c
mimu-miR-106a-5p
mmu-miR-98-5p
nlm-le_t-?ef‘i)
mmu-miR-144-3p
mmu-miR-338-3p
mimu-miR-3962
mmu-miR-20b-5p
mmu-miR-6402
mmu-miR-29¢-3p
mimi-miR-762
mmu-miR-9-5
mmu-miR-66: -Bg
mmu-miR-219a-5p
|!lnu—m_R—328—5g
mmu-miR-6968-5p

N\ mmu-miR-100-5
' N m-le_t—?glﬂ P
mmu-miR-144-5p
mimu-miR-20a-5p
mmu-miR-451a
mmu-miR-34b-5p
mmu-miR-325-3p
nmu-le_t—?b-iﬁé)
mmu-miR-129-1-3p
mmil-let7a-5
mmu-miR-486a-5p
mmu-miR-5132-5p
mmu-miR-6975-5p

P-VALUE <0.10

FIG. 2

SUBSTITUTE SHEET (RULE 26)



WO 2020/047234 PCT/US2019/048776

3/20

O
8 0 ©
pE4 o P
< o~
=t o~ Lo
«© -t o @ M ©
(] © r‘_\—\—\—\—ﬁ'l\-
w f«s& & ¥ ¥ B ¥
o DO O © — <+ I~
o o o — T O QO O
1 5 D W W U Ww
N\ mmu-miR-26a-5p

mmu-miR-183-5p
mmu-miR-151-5p
mmu-miR-185-5p
mmu-miR-1 24-3g
mmu-miR-3082-5p
mmu—le}?e—ﬁg
mmu-miR-26b-5p
mmu-miR-98-5
mmu-miR-100-5p
mmu-miR-20a-5p
mmu-miR-451a
mmu-miR-5132-5p

™ ©
N
™ ©
T
w w

S01-1
S04-4
807-7

mmu-miR-20a-5p
,,,,,,,,,, mmu-miR-124-3p

P-VALUE <0.01

FIG. 2 (CONT,)

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/048776

WO 2020/047234

4/20

£+ 06-00€-YIW-NW
dg-g1Z-Hiw-nw
dg-z80/-Hiw-nwuw
de-6 | -HIw-nwiw
dg-/01G-Hiw-nww
de-e/z-yw-nww
6605-YIW-nww
x069-YIW-nw
dg-g-yiw-nww
«46-09z-yIw-nww
dg-eg | z-yIW-Nwiw
de-06z-yIW-nww

dd00 ANV YTINd3N

W STRETRTTE
dg-Geg-yiw-nwiw
dg-96z | -Yiw-nwiw
dg-q9/¢-Yiw-nwiw
dg-p/38Fnwiw

'™ QM-N@@@-N:E-DEE
»45-g6-yiL-nuww
0L6€-diu-nwiw
+06-001-yiw-nwiw
L1 Gy-Hiw-nww
dg-q/48Fnwiw
dg-z-62)-yiu-nww
| 69-4IW-Nwwi
dg-6/49Fnwiw
296€-yIW-nww
L0G-8/40F-nwiwi

@400 ANV 'VTINA3IN
ANTI393430

ANIMYS @400

£ Old

dg-y0z-Hiw-nww
dg-0/48F-nwiw
60-Hil-nwiw
dg-eg|-yiw-nww
de-gee-yiw-nww

dg-e/39}

nww

wdg-L01-YIW-nww
dg-eG61 -y IW-NWw
dg-p1g)-Yiw-nwiw
dg-ggg-yiw-nww
dg-6969-HIW-NWW
dg-066-Y1u-nww

dg-e 10} -y w-nww
dg-egz | -yiu-nww
dg-z0e-yiw-nwuw
dg-g9g-yiIunww
dg-z20/-yiu-nww
06} -Yiw-nwiw
dg-ze -y iu-nww

dg-1-6g | -yiw-nwiw

«0€-1699-yIW-nww
«d€-0699-y IW-nww
de-g6G-yiw-nw
de-egz-yiw-nww

ANITYS 'ANT1393430

INMYS VTINAIN

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/048776

5/20

WO 2020/047234

vy Old

910 ‘NIVHEANIH=¢ 2102 Y1INQ3IN =0

e e - -+ - - ZdDINAWY
-+ - -+ - -+ - -+ - -+ - -+ - d4d93/INWY
LM LM LM OM O OM LM LM LM OM O OM LA LM LA OM OM OM
= 000€ 0052 . 000} =
ol 10009 0042 b o
g 0 o 005} =8
m | ] 0 m 8 0 =
oo T o e b O s
L1 [} M
ol & 1 o 1000s) o 3 00l 005z
S w —y——{000ss ° e o 000¢ =
0004 7] 005€ T
000¥2 0 - 00.€ 005¢ mu
NIVHEANIH ANV 0002¢ 00 dg-00 LYW 006¢ 00 dg-q9z-Hiw 000y
VTINA3N 069-HIw
oo+ - - T oo+ - - ZdDAWAWY
- - -t - - - - - -4 -+ - d4OTAW
LM LM LM OM OM O ) LA LM LM OM OM OM . LM LM LM OM OM OM , B
B o 8 8 m
@ =000} | 000€ 1 o mlm‘!ooew
8 8 3 2000z N
; . 0002 0009
0 b B | © u fw ° 000§ =
- 000€ _ 0006 — 0007 T
0 w
¢ 2
00 dg-g6-uiu 000y 00 BLGp-HIW 000c} 00 dg-0/48| 0005 3

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/048776

WO 2020/047234

6/20

de-elz-yw-nww
dg-g-yiw-nww
+dg-6799-nwiw
dg-8/49]-nwiw
dg-gee-yil-nww
dg-067-yIw-nww

G old

dg-1798-nwiw

069-d!w-Nwiw

266¢-yi-nww
wd6-e66-Y 1W-nwiw

0/6€-yiw-nww
dg-00 -Hiw-nww
dg-g6-Hiw-nww
A8
de-e/-yiw-nww
dg-e/z-yiw-nww
dg-eg | Z-Hiw-nww

dd09 OX

dg-ege | -yiw-nww
dg-eg6)-Hiw-nww
dg-qeg)-yiw-nww
wil3B-nuw
dg-qgz-yiw-nww
dg-eQl-yiw-nww
Ldg-0/39]-nwiw

dg-qog-yiwu-nwiw

dg-e;39-nww
de-gez-yiw-nwiw
dg-p0z-Hiw-nww

dg-q/3ernwiw
+dg-p/39-nwiw
wdG-§/99|-nwiw
660G-HIW-Nwiw
Lde-egz-yiw-nwuw
Gy} -Yiw-nwiw
dg-z-67)-yiw-nww
B Gy-yiw-nwiwi
WNT13g3930 ANV
VTINGIN 'a900

dg-q9p-yiu-nww

»d6-00¢-y Iw-nww

dg-l99p-yiw-nww  dg-gpG-YIw-nww
dg-}Lp-yiw-nww - de-}-6z |-Yiu-nwiw
dg-egz-yiw-nww - dg-e0g|-yiw-nwiw
dg-0g)-yiw-nww  dg-|ge-yiw-nww
dg-zgs-diw-nww  dg-e/gp-yiw-nww
WNT1383930 OY

VTINA3N OX

++dg-d699-yiw-nww

dg-egz-yIw-nwiw
dg-g | Z-Hiw-nww
60-yIW-Nwi

dg-egy|-yiw-nww
dg-jogp-yiu-nwiw
dg-g¢ | -Hiw-nww
de-yggp-yiw-nww
+d6-q6Z |-y 1w-nww

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/048776

WO 2020/047234

7/20

£+0G-00€-y Iw-nwiw
de-pep-yiu-nww
de-gez-yiw-nwiw
++0G-866-y IW-nwiw
de-egz-yw-nww
dg-e/-yiw-nww

dg-178rnww
de-g|-yiu-nuww
dg-egz-yw-nwuw
dg-egy ) -yiw-nww

de-eog)

dg-178rnww
de-e | -Yiw-nww

dg-q/z-yiw-nww

9 9OId

dg-egy | -yiw-nww
«d5-eG -y Iw-nwiw

dd02 1M

660G-HIu-Nww
dg-9/49-nwiw

RYRETRIIN
dg-p;8I-nww
dg-e1g)-yiu-nww

el 301N
dg-gz 1 -yiw-nwiw
dg-G6p-YIW-nww
dg-1,9¢-yIw-nww
dg-1.8¢-yiw-nww

d
d
d

£-2€ |-y iw-nwiw
G-28G-HIW-nww
£-vg |- iw-nww
«0G3/38-nww

de-qez-yiw-nww

d

de-pg-diw-nww
GEGE-YIW-NWw
G-1G 1Y iw-Nww

dg-066-yIW-Nww

dg

-2/ 6y IW-NWL

ANTI393430 1M

dg-z-62 1 -diw-nwiw

d5-40z-YIW-nwiw B|Gp-yIW-NWw
«d€-2699-y IW-nww dg-0G -y iw-nww
de-z-B6LZ-dWNWW  dg-gaz-yIL-nuww

dg-qGz ) -yiwrnwiw
e LyE-diw-nww
de-/9¢-YIu-nww

YTINd3IW LW

dg-GgJ-yiw-nwiw

de-egz|-yiw-nww
wd€-201-YIw-nww
dg-g¢ |-y Iu-nwiw
dg-g01-yiw-nww
dg-/z)-diw-nwiw
60/-dIu-Nww
dg-epe-yiw-nwiw

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/048776

WO 2020/047234

8/20

+ - -+ - -
-+ - -+ -
LM LM LM OM OM OM

k 005

009

— 00,

u 0

) 1008

I — — 006

V 000}

0 —100L1

09 ‘dg-eg|-Hiw 00¢)
+ - -+ - -
-+ - -+ -
LM LM LM OM OM OM

0052

—b—fo-3—181 1 00ge
0 L

3 005

O] 0099

0059

00 dg-6/48|

Z 9Old

IMLIMLIM OX OX OM

+ -

0
0

=]
[o & ]

=

Y1INQ3N ‘dg-aGz -

LM IM LM OX OM OM

0
0 a

3=

OO
|O OOI

O O

09 dg-p/38|

000¥
0009
0008
00001
000¢ 1
00071

000¥
000G
0009
0004
0008

+ - -+ - - ZdDINAWY
-+ - -+ - d49FNAWY
LM LM LM OX O OM
ootnNu
0 A
N 006} =
0 n =
0] m
o oovmm
W J ) W_
- A oommw
>
0052
00 dg-egz-yiw
+ - -+ - - ZdDANWAWY
-+ - -+ - d49FNAWY
LM LM LM OM O OM =
o71000€ 3
_w 0 ooovuwv
3 5l e — N
N
8% 5 ooomm
. =
0009 7
&
, &
00 d5-0/38| 0002 =3

SUBSTITUTE SHEET (RULE 26)



WO 2020/047234

# OF CELLS

N w B~ O OO ~N 00

—_

9/20

PCT/US2019/048776

] AAVONV2, 3E11 vg

AAVON2-T1,3E11 vg

=

rifiel

01 03 05 07 09 11 13 15 1.7 19 21 23 25 27
NORMALIZED MYC INTENSITY IN MECP2-EGFP(+) CELLS

MOUSEID | NORMALIZED MYC INTENSITY IN GFP(+) CELLS

(TREATMENT)
AVERAGEDACROSS | AVERAGED ACROSS
Z-STACKS ALL MICE

#91(V2-T1) | 0.83 (6 STACKS) 0.87

#88 (V2-T1) | 0.91(3 STACKS)

#96 (V2) 1.01 (5 STACKS) 1.04

#99 (V2) 0.88 (5 STACKS)

#03 (V2) 1.23 (5 STACKS)

FIG. 8

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/048776
MEDULLA

CEREBELLUM

10/20

[e]
:
I
;
i
I

+

+

WO 2020/047234

RELATIVE EXPRESSION

CERVICAL CORD

IN CERVICAL CORD

OLOWOO <+ M N —© St N O = © — © OMOLOTNN M OO M OLOOOOLOD M — O M~ LO M COWNDWO N © <t N
CONN~—— N = clelelelelels)] <IN~ AN T~ OO — OO O
o—ddoo—+@  |—o—laa0] oao | o b-o-agoopot-of
—P-ODL000D 0— b o-oabd— |Hoa —|
Lcotol-dob-{ o oo |ot+—o0 |9o—old- [—od—oto
olo| | b o A__ o 1) b
SONOOOIN — © — © DML M — OO OLD GHOMOLOTN) ODOOOT OO FT MO AN O 1 OO W O W NOWTMN
A OANNT~  Soocoooo N AN «—~ 0N «~ —~ Ooococoo
._11050.0|_| .TIan.n L1 4« - X.e.a!flu_.
lob—>-woer!  |o-b-ad-col [p{dood  topcoool e ol [9od—poHH
o oo ¢ Q00— DIOo—
ol a ﬂ_u q fe q o dv o0 || 0

OO O
NN~ ~—

0694w

mvmw diu

dg-8/-9|

COCOSOS O W < ™

de-pzi-yw  dg-zel-yiw

dg--yiw

dg-qgz-yiw

~—~—

de-egz-yiw

~

dg-glLz-yiw

%-EN-W__E

SANVSNOHL ‘ALISNILNI QFZITYINHON

L |

EXOGENOUS AND ENDOGENOUS MECP2:

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/048776

WO 2020/047234

11/20

NAMOOXOONM
TYNOAN3AN

d3aHsinand

H 1934

¢0'0=d«

<~ ™ N — O

S77139 ()DAN SA d3ZITYINYON

Q<
© 0

ALISNILNI ZdO3IN NI

ad

oL 9Old

20¥¢'C 6C)
L'0F9¢ 8¢l 193y
7' 0FC'C 2c)
20'0=0d.'€'0¥9°C L'0FE'C lgl
T
wwﬂmm mmw NMOTMDIONM
90°0=d 'S0/ T yO0F9¢ gz | YNOYNIN
6'0F¥'9 £el JOYINOD
7' 0FSY IT) JNLYOAN
L'0F0'S G0FLY 9¢l | /a3aHsand
ST7130 ()OAW OL 3ZITYWHON #Ql
‘W3S F ALISNILNI 2dO3N N3N | ISNOW LM SYOLIIA

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/048776

12/20

WO 2020/047234

((INOD) 0L BI4

T08INOD
ANIVOIN B %001 %08 %09 %07 %07 %0
T0MINGD g |l S
NLSO e — SNdAYI0ddH
N e STAYIIHL -
WINTWEIAXT O =
“STT130 APNIMENG +)DAN %
%001 %06 o\ooo.o
....... ; A e %w.__l_.ﬂu_ﬂl_u 0 N_ -
g 09 Z @
¢Z1#3SNONIM o | 8ZI#ISNONIM © | 1n @ Z
621 3SNOW LM v | LZ/#3SNONIM O | -0 =
0zl
193
z 00
DH.F .... Av v e 2PN 0¢ =
g~ O €2 ISNONIM v | o T =
P ISNONIM © | (2 B 2
0S1# ISNOW LM O oﬁu
NMOGYOONY TYNOININ -
e Il....m ............................ 7 OM”
9 #3ISNANIM © | g T m
g 1#3SNAN LM v og 82
€€ W 3SNOW LM © odu

TOYLINOD d3HsSMNdaNd

Q

30N LM NI STT3O 3rNIMEN (+)OAN
40 ALSN3LNI ¢dO3N TVLOL AIZINMYINEON

7U LLLLL
S el e e e v
IS NS NS IS WS NS IS S S B S|

= 1= = — | —

1934

o

NMOGXOONM TYNOEN3AN

| c:::c:?%%

TO4LINOD d3HsIand

0

0l

0z 1
0€ 5
oy
09

40 938NN
SUBSTITUTE SHEET (RULE 26)

40 439ANN

Q 40 ¥3anNN



WO 2020/047234 PCT/US2019/048776

13/20

ID# G84.82; MECP2EGFP-FUSIONNULL D# G85.84; MECP2ESFP-FUSIONNULL
i : : : MYC e

1.6E11 vg AAVIMINIMECP2

D# G85.83; MECP2EGFP-FUSION/NULL

MYC | MYC

1.6E11 vg AAVI/MINIMECP2-REG1

FIG. 11

SUBSTITUTE SHEET (RULE 26)



WO 2020/047234

>

REG1

|

REG2

PCT/US2019/048776

14/20

C.

HIGH-THROUGHPUT miRNASCREEN

SCREENCNS
RNA

OVERDOSEMICE,
HARVEST CNSTISSUE

DELIVERABLES
= EXPRESSIONFOR1900 miRNAs
= REG1INCLUDESSEED MATCHES
FORTOP3HITS
» SELECTIONCRITERIATO PROCESS
UTR DATA SET AND CREATE REG2
PANEL

HOW TO USE HTS EXPRESSION
DATA TO PROCESS UTR
SEQUENCE DATA

@®
SORT TARGETSFROM
AUTR DATA SET ACCORDING
TO THEEXPRESSION LEVEL
OF THEIR COGNATE miRNAs.
TARGETSFORmRNAs
EXPRESSED IN CNS ARE
PHYSIOLOGICALLY RELEVANT
AND SHOULD BE PRIORITIZED
FOR PANEL DESIGN.

@
USEPILOT DATATO SELECT
AN EXPRESSION THRESHOLD.
ELIMINATE TARGETS FOR miRNAs
EXPRESSED BELOWTHIS
THRESHOLD.

ELIMINATE TARGETS FOR
FALSE POSITMEHITS(ie,
miRNAsTHAT SIGNIFICANTLY
INCREASE IN CORRELATION
WITH AAVS/EGFP)...

@
. THEN USE POSITVE HITS
FROM HTSTOSELECT DISEASE
RELEVANT TARGETS FROM
A SHORT LIST OF FREQUENTLY
OCCURRING TARGETS

TALLYUNIQUE SEED SEQUENCES
AMONG POSITIVE HITS {ASINGLE
SEED SEQUENCE CAN APPEAR

IN MANY miRNAs)

ENDOGENOUS TARGETS APPEAR FREQUENTLY
AMONG 3 UTRsOF 11 DOSE-SENSITIVEGENES
EXPRESSED IN BRAIN

12
9
6
3
0

2491 HUMANTARGETS 1831 MOUSETARGETS

IDENTH#YCONSERVED
IARGETS

S
)

FREQUENCY
ACROSS UTR

D W MW

SORTED DATA REVEALS A RELATIONSHIP
BETWEEN TARGET FREQUENCY AND TISSUE-
SPECIFIC EXPRESSION OF miRNAs

-
DM ON

o]
il HIGHER E EN TOE[‘gﬁ’i

FREQUENCY
ACROSSUTRs

451 TARGETS
SORTEDBY FREQUENCY AND miRNA EXPRESSION

TO CREATE A FEEDBACK PANEL, FIRST SELECT
TARGETS FOR miRNAs EXPRESSED NEAR
il
R

—

DWwMON

T H"umrwg
SRR

FREQUENCYJ
R

ACROSSUT

INJECTION SITE
47 TARGETS

T

@)

T
MAKE THE PANEL BROADLY APPLICABLE,
LECT TARGETS THAT APPEAR IN MOST

@

—

OF THE SELECTED UTRs
E i

22 TARGEI'S

<. MECP2(+) _
CORRELATION

FREQUENCY
ACROSS UTRs
LW ON

©

THEN, TO ENSURE SUCCESS IN A RTT MODEL,
PRIORITIZE T ARGETS FOR MECP2-DRIVEN miRNAs

TO MAXIMIZE REPRESSION, PRIORITIZE TARGETS
THAT MAY POTENTIALLY BIND MULTIPLE
MECP2-DRIVEN miRNAs

—
DWMON

FREQUENCY
ACROSS UTRs

6 TARGETS SELECTED FOR REG2

FIG.

--k

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/048776

WO 2020/047234

15/20

€L Ol4

()
........ H
x|
oD
8
,,,,,,,, = g ESCEN
%_ ALY LNSSTHd3Y ATVO
¢ “1D0T10ISAHd
% Qydsds=dIm
OAW
Vd L HOY-(Z934)-0AN Vel LHQN-0AN
ZdO3NININ-9ZPdaINEdHd BA 1131 -ZdOANININ-9ZhdIIN/adHd Br 1131

NIVHE 3HL NI §T3A3T NOISSIddX3 INIFOSNVYL S3SVIHI3A ¢93d

1OHINOD

0LV ZcL #AI 1M

G8'GCL #A 1M

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/048776

WO 2020/047234

16/20

EXPERIMENTAL: (+REG2)

H
T s S

g

£
..l\-
.

REG2)

CONTROL

FIG. 14

SUBSTITUTE SHEET (RULE 26)



WO 2020/047234

PCT/US2019/048776

17/20

0 1E11vg PHP-B/MINI, N=4 WT MICE, 12 SECTIONS
1E11vg PHP.B/MINI-REG2, N=3 WT MICE, 9 SECTIONS

PHP.B/MINI

PHP.B/MINI-REG2

50%

£
S
&

30%

N
3
o

o
]
X

%MYC+ (OF ALL DAPH CELLS)

0%

T

*

o

THALAMUS
HIPPOCAMPUS —
STEM

FIG. 15A

HIPPOCAMPUS

SUBSTITUTE SHEET (RULE 26)



WO 2020/047234

18/20

PCT/US2019/048776

0 1E11vg PHP.B/MINI, N=4 WT MICE, 12 SECTIONS
1E11 vg PHP.B/MINI-REG2,N=3 WT MICE, 9 SECTIONS

100%

o
S
oS

60%

40%

20%

% NEUN+ (OF ALL MYC+ CELLS)

0%

7 —
2 2 3
FIG. 15C

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/048776

WO 2020/047234

19/20

91 Ol

<

(+OAN%

0

)

JOIA € SSOUIY IONVY J3AYISHO

L OANE T 1dva HLMIONIN |

|dvQ H.LMIOHIN

COFHNINGdHA

ININ/2 dHd

H3AN

—

=

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/048776

WO 2020/047234

20/20

1

2L "Ol4

(SH3IM E1L-8 LV INTVY IOIN 2 SN1d) 0b=N ‘ZOIFHNIN/EdHd BA LL3L ‘O —
=N ‘ZOTYININ/AdHd BA QL) ‘ON -

(SY3IMEL LV ATV F0IN Z SNTd) 6=N ININ/GdHd BA 11T ‘O —

LL=N ‘INIW/AdHd 0131 ‘OM ----

¢€1=N ‘BrQ ‘OM ---

(Sy33am) 3oV
0¢ GC 0¢ Sl 0l g

N

%0
%01
%0¢
%0€
%0v
%09
%09
%0,
%08
%06
%001

TVAAANS %

SUBSTITUTE SHEET (RULE 26)



