PCT/US2021/026880

WO 2021/211454

1/57

spusidioad Alepunoces

!

By/BuinL) NNDE (0y) nnog (64 NNDE (6 nNog
[ByBuge) 98,0 (08 D80 (O8] 9840 (08} 990

+ v v :

02 %58

SY98M 7 S¥agm 7 SHESME  SHORM 7 SNEOM ¥

al Old

7

818260 189 NG U1

85-PVYOH

Bigyanu

¥o1-Buol-pvd



Wgo)3-A uewiny

PCT/US2021/026880

2/57

WO 2021/211454

-
o B
£%4Q
MAOLIDUL BUDT : =) . |
49 E98% = T B O SR
. z OB QY g N g o g 4,
o T 1 1 L I 1 r L | &
BeD m I % M;
= s g
= Faz G
o e g
* -or S
* &
»* =
. . oo 3
!u.am .I‘Ill . %
» &=
1 - G Lo @
4 *
. ] ..nu.n: - » v
pesifsl #alny i o
-, ¢ o
e L oot
PADLIDIAE BUDY JOIJIOD b
at oi4 Ol 9Ol4



PCT/US2021/026880

WO 2021/211454

3/57

FIG. 2A

>

=
(9]
c
@
=
o
D

0w

322

4

87

53
%

H

WL,

z
sy

FIG. 2B

Sacl digestion

b

1

.6

5

Mouse Chrl

805206 Mouse ChrX, 16,8

Mouse Chrd, 10,207 667



PCT/US2021/026880

WO 2021/211454

4/57

{£99£0Z0T "paya} uol1dun uoneiSaug
IUBD IS Y741 Anesy Fuldess
scusnbas Jowes pus g

{Z7ze£ 6991 o) vonsuni uoneaSag
33UINHI5 4G Y] Mnesq Suldeas
aouanbas 103338 PUS 5

{gnzsoee sy} uonsunl uopes@ay
FouSnhas YO gt MnEag FHda9g
zauanbas s152s pUs g

(¢ :ON @l ©3s) IO LN e LI TN IO LOLOVEDY
SOOI IO L IO YLD 0D PO AL O ED D SOV DY ROV G0 DI LEOVNADI OO0 LE
u@aiﬁ%&%&@%&@@a@oéguuuu_moumﬁFc,unuﬂmi AL L TR ED
RIDIToTIED ; LS eSO T {S LD L LT (o) L LT SR L LR L LD T e00i0e
TRETTRL L IR TI BT Z
S T Lo ¥ R0 D LTS L T LB L DL e L eI ST LT

=y
Sl ol Ao

(5]

TR TR RS T P e e A

IR I P PV R e AV B A

"'1
S

Fr oy o o
RO T LT T o

5]

(z :ON al ©3s) INVYSREOYIMNE NYE IR LB L EE IO LI P L LT I BV A DENOETEY
OOV LIN OIS E I OV LINL OV I OV I I L IO B OISR 0 IN :
g%aﬁﬂ&ﬁﬁ@d@%ﬁ@d@@ﬁj?ﬁmrwnﬁﬂi1@89@@%3 RIDLTTILLOEY

T,
T

TOETEL TN ST LN D2 L DA LTI O N Bk O L P PR SO M P L 4
RIS L MRS LR L SR R P RO L Ko LI LT DL .fmhan SLORLLOEL
RO E LR LL TS LT LA B LN LR O OO T LSO L A AL RN DO LT LRGN D TR

R T E DL BT S IR O AR AT S L O A A T L L T O IR O B R DL DTN 2 L I DL T
LI DL OR L IR N DO LA ON DOCDE DD DL LR IR O LL IR B L L TR I O O R LIOY :zwm_m.u

AR L LA T YO IO LL SRR D O N O R O S D S NS X0 O L YO T O LD LT LY
gﬁﬁ@ﬁ@ﬁvﬁ.u@%@ﬁgU&HO&EHUQEH@EEEQ%UE&%BO%@UHE%@%SE&EQ

SRS e o B P 3 PR 0 B TR TR T B LT ODET

Pt -k e J1 P

o, 7 T e e D) ST o7 LTS LT
Tk CHLOVTIINDS T Be rw(ﬁa....,.w E AT ri[OHam...ﬂHILA RV

VO ST WD GIE BN T NP G o UMH.UJ‘ BEREVISO A NP4 MR L D S - VT P NN S o SR P
17 AN P EJ.N.AJMU,H :ﬂwHBﬂWmLU SOTEIEET

TSR
DT




PCT/US2021/026880

WO 2021/211454

5/57

susidnel g8 0H +
Arepuocoes 0F Yaam BwbuwgL) NNog (0L NNDE (G2 NNDE {6} NNDE Biien
« _ (BYBU0E) DH.0  (06)DF0  (08) D80 (08) Dgn MO TPUOMOUSPYAH
1 + ¥ y ¥ * oy
SNOBM 7 SYaBM 7 SYBBM 7 SHBEM G T ¢ ;Kmv
Bigraou
00 LEGWV/ASD-9
ae ol

ve Old

A Bl
YUY EH



WO 2021/211454

PCT/US2021/026880
6/57
FIG. 3C
HDAd-short-LCR HDAd-long-LCR
100 . »
g o S
& 80+ 2 ? N
@ - i w7
5 »* | » o
& » S
N i 8
2 40 - . B £
8 eve ! A
D 20- L : -
& “ - ; 8
NC‘S » hod :‘ : S B
2 ; S &
B o SR AR e s o vt g
: A8 D AQ@ N e D
\‘4\(‘ ”§*‘ \,é"i:\ @“‘E" “.Q'\*"’\ &\L'\ q;\‘r} q‘ﬁ‘ Q“\& q&'{-\ &\:\ \@1:\ o Q\\{hb’
FIG. 3D
20
p=0.0246
157 N
= » N
= 104 \d N S
sy % S
Y
-5,
»
HDAd-shor-LCR HDAdHang-LCR
FIG. 3E
% 20 p=0.0449
< X :
2 E 4o »
& e 15
e ig Sy
O N
= A0
O -
g A
Wge®
— ‘ N Ny
:g § & """""""""""‘“‘“"""""""""""“, F &
£ Q
ey ’ .
@
i HDAd-short-LCR HDAd-long-LCR



VCN/cell

WO 2021/211454

PCT/US2021/026880
7/57
FIG. 4
5
.S
4 | N
‘ 8
N
3 .
& g ’. W
N
2 -
N
o &

HDAd-short-LCR HbaAd-long-LCR



WO 2021/211454 PCT/US2021/026880

8/57
FIG. 5A
20 _ O Mgck
® HDAd-short-LCR
O N  HDAd-long-LCR
— 15-
= N o
- &® d) N
S T
5 Q"'\\"&\\f
N oo S
W
\&«Q,{' Y}‘Y" “:}‘ @C’ Q{% Q"?“
FIG. 5B
O Mock
80+
& HDAd-short-LCR
N HDAd-long-LCR
_ 601 © =
= AN\
5 o
@ a0 '
by Fiig .
8
3 W\Q
207 o
g
a



WO 2021/211454

25/ 2 500 cells plated

2

Coloni

A0+

204

240

ity

Jeet

&3]

2
|

160

PCT/US2021/026880
/57
FIG. 5C
O Mock
®  HDAdshor LCR
“‘ N HDAd-ong-LCR
o S
A ®_
S e;ﬁ\\@
— I SPN-
& N & %
n‘.v 4 J \' Cl?
FIG. 5D

® HDAd-short LCR
N HDAdongLCR




PCT/US2021/026880

WO 2021/211454

10/57

Suppuenbss

{wNasp}
43d pRIsan

TR £
G112 211 P P10,
Sntanrarassiparasts

LI EP P12

it
-

speayg ieulews wpineidansg
U0 YRASS §O USWYIHIUT

“»
sauad supdads-
gs pajejhuliong

Ve

\\H\\.\\\\\\\\\\\\V\\\\\\\\\

&\\\\\\\\\\\\\\\\\\u\\\\\\\‘

\\\\\W\\N\\,\\\\M\\\\\\\\\\\\\\\\

o
venesuduie sesy
.\\\\\\\\\\\\\\\\\\\\\\\\\ % X
4
UORsBIL | 4
3% £

W JRBGUED ISH.E

N

s (=28 3143




PCT/US2021/026880

WO 2021/211454

11/57

AR

ab [e rybl I /wbl 9yb Jigybi] Emg ieeybliewb] ovb |

[ lzabihgh gb

Lpgbi e3b bzabd 13b teqobliobiohl egb ol figh] zvyb 17

E5aby pab Wmmg NmEﬁ E_E bLiabigbl

iyob o geob 0 L'enbdzobieiobl] mﬁ cgblzgbligb gyh w AN A

EHEC e m._,_“w pab o obleeabl Py egb A figb] Zyb w\
tUopeab ipanl  eqb  lzabl 1gb feobizdbliobzd  8b

LED b Wb Apybicoyh]

coybilzeybl] 17 1yb

LEgh i : m
Fob 1 ¢gb __w_wmg cob T e 1ab] mr."mgmf,z b e eyl
“ 1Ob Foegbib 4 pab 1 ocgb wa Figb’ T pyb

G0
giya
LYo
Giys
Giyo
pio
g2
Ao
Ay

N E m.aﬁmag Lol b
Xals m”,,,ﬂ.,wmuu_,,.mm [ziob Jeab lezgbl Lligblereybl L 'eybigyhl 7
10bud egb Pl 1gp
WNmE £gb

: A I.u§ £gb
A Eg w £3b d7zablig
b oA .mu brgabdgabie )




PCT/US2021/026880

WO 2021/211454

12/57

Ay
ab ] X0
6140
g14uo
Lo
G0
Gidyo
fggol 7yab” iggble zgb] iy
Azeabld  Lgbh ] erue
tzdbt 1ab Dooabh” oz

[ gib ,JE wmu Kzab 7 _‘U_UMM?_.,_

LZan
eob]  zgo

p4b peabd iab”

EOPN : b [ 53b7] G0

L_z3b nm\ (b 4 eqb w& yab bigob 120

b m_,ma Pz LHb GMAZ R

Vbl gnb %Nmsﬂ:xgwwg_:ug gdb bzabi 1db %4 ALY
i Swmgmx%ymzm _ﬁmamnmwg ma 7 ,_mem_g\\\rm,wm@ IMANE R Lo

(penunuod) v/. 9|4




PCT/US2021/026880

WO 2021/211454

13/57

az o4

{00"£8) MuLBIeTl

{8400 WUBTISUMO]
(9%0'0YY1NE

(940 £ T )suuug

(4400} suoxs Supoa Ugatord |
{960'0) SUCXDYIN S U

(960°0) 51, weansdn QY[

-01
-2
op
-09
oz

- 0d
- 06

S OZ aio3s

LI

\.\.\.vl

LERY LI VORI LIDWYVIREN IO,

00T

SR R T R o B

SNAIDID YYOLEOYDD LIDYYYIOLY ROIOVVIIY

d. 914

8§m§e m@w& &g wﬁq&?




PCT/US2021/026880

WO 2021/211454

14/57

g8 old

v8 'Old

AGTIUEN 3l SUNTIRIEUT Jo S0

(| & & F [4 0
1 ] | | 1 |
- o
o=t
- 20
£0
266 Q= anea-d o
350 puenbs-1s suosiead __
"SAMOPTIM DTUTOURE
UMM SUOLEIRIAIT 5
[GIIU00 PREIWOPUR) s

SMoputs anuouad Jo Atz



WO 2021/211454

e HibAdseit-LCR
HiAdsIg-LCR

8 8 ¥ &8 °

Ngy bamssassdxaiegaqf-4 uewanyyeo %

W
X‘\:
R -
TR 6‘91*
-» _1”1*41
i »
%,
¢ d“’;«,,f
§.l ° I do
H %,
i 9
® “s,
1 1 1 1 1
8

el® 9@47
§§ rc
é 2,
W - &
Mo %,
ote [0,
S| o [ %,
® %
T T T

FIG. 8D

FIG. 8C

15/57

A N

N ¢ AR

PCT/US2021/026880

8
WRHW WG

IR0 YIPE 0

&

AR oA urng o

Y N
& Ed
FEIIRY JUIEE O3
sigo Sl uRtunY 9



PCT/US2021/026880

WO 2021/211454

16/57

FIG. 8E

o] W =
o - T
Wy
D 7
& E
L2 o
i o® £
[ I T T
& & = 2

YINMW UIgoD 8snow ynpe o}
WNMW wigoiB-B uewny o,

FIG. 9A

o HDAd-short-LCR
HDAd-long-LCR

/ %
- 2 w o

SINIA g U
S92 6T 142 1/, v @i

%,




WO 2021/211454

PCT/US2021/026880
17/57
FIG. 9B
o0 PPUL25 p=0.00005
L | @ HDAd-short-LCR
| | 8 HDAd-ong-LCR
K] 80+ . S
@ -
+ 60- 8
= 'Y
«g L 1)
£ 401 R — .
clm N
o e
X 20- * 7
D | 1 L] L]
f:} \{"’:l :C’S P\é)
&S FONIFS
<% A <& X
FIG. 9C
] n.s
_ ﬁﬂ— H i§
2,
s
2 -
{3 *




FIG. 10B

FIG. 10A

WO 2021/211454
18/57
v
v
RS,
z <
s 2
% o
5 ©
< <
[l a]
B -
o = ] s,
i 7
3 fod
§ ECT
§ o,
b o 8
S e &O =
o o o
' 4 o
“qe ~, %9 W
® 47
x‘\ O
W L, %
; I.. K%J
[ (O
§ 6) T T T T T 1
% e 8 2 8 § °
® ", & ] £ 2
T T T T //@ pale|d s||80 00G5Z/SdIUOJ0D
o o o o o O
14
1e
S o 59
2 S o
5 2 £ 5
% o s ©
s g g
< <
[alNal I I §
I I A o §
N [\ ® N .
i
o& % i
9 "
o Al .
AN ) - ol @
>
—aa o I
4/
S
I 1 1 1 1 @ T T T T T T
e @ e © ° e ® @ 3 ] ° <’
o~ - - [=) o = h
1M/s1199 0001 X abejusoiagd

PCT/US2021/026880

HDAd-long-LCR

HDAd-short LCR



WO 2021/211454 PCT/US2021/026880
19/57
FIG. 11A
DAY 0 DAY 1 DAY 3 DAY 18
§ N o Erstbeeied PV N -globin flow
e o Erythroid Diff - 879
RN ;
S8 5 HPLC
human  HDAJ Transduction !
G344+ cells {Mft}ﬁ 4{}.{}{)} DAY 5
{24h) . .
: in vitro selection
50nM OSBG + 35nM BCNU
FIG. 11B
ﬁ sm?) t ]
T3 —h—
s
=& a0
238
53
&g
e @
o g 1{;_
G T T T
Untrd HDAd-shoit  HDAd-long
LCR LCR
FIG. 11C
& X N
- L _— O Linted
{:} $ % ™ H&Mshortlffﬁ
= 4l R &  HBAd-long-LCR
_a ¥
o £ N
g 3 e
37 2]
EIE’J
Q T T
A NN
1583“\ \qé:"\\\



PCT/US2021/026880

WO 2021/211454

20/57

{EyBwinl) NNDE

mm-ﬁgf
_.;.\.Szum@uzum . _
(By/BUing) OG0 &) oGt (06) ogyn  Wbwgof-pYaH
v v v
12/07 3995 SHBBM 7 Sesmg  Sfesmg  _ sypemy
5i
00LEQNY/4SD-9

gcl 9Old

T

445

yBw/figo8-A-401-Suol-pyaH
vzl ‘old



PCT/US2021/026880

WO 2021/211454

21/57

V-3
Ot 0L O 0

T T Fesr s g 2

Y00 -

eo
0 of

z0 0sgH Vol

v-3d

nm.mw:w». Nﬁ,\hw:~mn Al mmw.mx_.mn ks } Qﬂ 4 i

¥Z'0

€0

£-362°7 £-3627

o vovi o

<

o
<
V-OdV

<
3
R

W3
Lo
=

o1 Buo
Yol
3t oL (3} 8
.mh“:.h._ ,@w:_:. mvm:;:. _.m:;mwmw&amﬁw.
Zv'0 ; mm e
£
£30¢° L i c
20 oea# ol
¥-Ad
AL mmwzm I3
0 o CA0LY £
70 GoLE m WSW

€l Old

<

=
V-0

<O

v-3ad
OL 00 01
i —mhw.w< Smnk. r IR LR Y —~.~a F i e .
200 0 oor
€0 3
0 | caLyLE
5 ssut g

0

L5#

= tA
| 1D

JLELIILIR ML LEE D

YT

T

]

&
Od¥

Y

@
V-0dV

<

<
o]
—

<
-



PCT/US2021/026880

22/57

WO 2021/211454

HOTHOYS HOT HOUS
V-3 v-3d
0b 0L 0L 0 Db 0L 0L 0
“m Lsia s ,Vw::: i £ {PTR SRR 1. YT A .m ltsias .@.m::: Ll £ [T _s:__rui. 3
6100 . 810 o
£D =0 €0
- 0L
E 9
3 -
- 40
0  £-369GE o €3veL
70 T L 9G24 e
D7 Buen
v-3d
R
LL0 g0 20
£0
5 ¢-38¢'}
20 ralk 10

(penupuoo) g1 9|4

K Ly

TTTTY

Y

ey

ALt S0 ot 2510ttt e 10" s
T | LA

T




Q0L 0

PR PRI

2'ee
&0

HOT Buo

PCT/US2021/026880

£-399°6
49

PIETTTY

TRy

PRTTeTTY

T

23/57

01 0l
.m_::.: .JV_.::: RO TR wa-m._m(&s

28l
£0

T

1

]
o]

4

4]

[RLA L PETTTTY
o
<
=
V-0d¥

Q
—

<+

Ty

&

o
o

WO 2021/211454

C%i
V-0dV

.
o]

<3
<
=

v-3d <.mn_
mcw W E .
mu N
> :
0 1
= A of 0 | o
s oes wob 9 o 554 &
v-3d -
Q.@@ .z PRI N 9
150 B (] E 0
013 3
X -
g E
Ok 1
mc i wl @ Iz 154 ~

¥l Old

o



FIG. 14 (continued)

WO 2021/211454 PCT/US2021/026880

24/57
o © O Fy
@] O~ &0
o E T
~°¢o
e o
& i
N eq W
E o0 G
S ot L
- [ep)
5, O
IV !ll(ill? T lllll(ll T ll]!l(‘l lpi‘lll'lﬂl" i"
'y} <t = o
o] o <
- -~ =~
¥-0dV
o MW Ty oN M MO Fin
Ty T o T oW o
< 0 Y o w
= - = =
A < ~ - or
=2 x F 2 g
3 - <9 | g S
P~ m W | o W
% o0 & ET NoY s
E oo O c v L
o - - [€a]
@ X -
e 1 N .
=t 0E & 5 &
- = ~E p &
g~ <t Co .
L] Iﬂ"llf T ‘il[llll T ‘"illll T r(l’l.!lﬂ! ¥ T ’ll(l]ll ¥ ]"Hi‘ Tr PIS‘K Tror T Plll'lﬂl‘
[iy! 3 Y L] W ~t © <
faw) [ <O <O < Q
~ - -~ bl ~



WO 2021/211454 PCT/US2021/026880

25/57
FIG. 15
$)
2 150 -
o ®» Long LCR
= B ShortLCR
2 100- -
o S |
= :\“\x*
o N —
X NS ..
© 50+ -
£ NN
-g N
5 01w ® =B = »
L
L
Y
° -50 ] ] |} I I
S N ™ © ® o
i + + - N
-
* N O
s 75 10 (BCNU)
FIG. 16
<
m
I
g 20 -
g N » Long LCR
£ N n
PAETE R Short LCR
£ Yaw
Ke)
2 104
(=]
-
o
© 5=
£
2 _my
20 - -
5 o
[
b N



PCT/US2021/026880

WO 2021/211454

26/57

sanuIpy
144 t44 (074 8¢ 9¢ e [4 0¢ 214 9¢ 144 [44 (114 8l 9l ' zl ol 9
Ay
Ju ow
%t'9¢ = 800€LE6T/¥9L60TS = g-asnow/A-uewny
%T LT = 9¥6¢/86C/¥9/60TS = 0-9snowl/A-uewny
CELY

«mu,«mE.ml>wv_:oE|O<lm2¢
Jowrg ANUOWTOY dN-0 IMLGF ¥
Wuezz- LU0 AVOL-GdS

FARIE|

. 001

002

00¢

0oy

00¢

009

00L

| 008

006

0001

S)oAW



PCT/US2021/026880

WO 2021/211454

27/57

; w m

% = W

g8l 9Old

(/3T (oE {07} riniog {g7innog (sl fnog
{33208} 58,0 {021 58:0 {DFY 080 {021 580

§
\0:3
H
o

5Pyl +

31 .ﬁogﬁ\ Buo irdﬁr

\@v§§§

12 %=

W
2
[+¥)
P2
e
S
™~
L5
=%
e
ﬂ)
=
™~
i
0
tly
2
~
=
™~

v8l Old

4 &f\mf@muksﬁz

COTEGMY/ 450D



PCT/US2021/026880

WO 2021/211454

28/57

SHINLBNY

8 ¥E€ 0 9222 8L bl Ol 9

(ALY TARAY

¥15221
Q04P0L
Q8ZRZ!
oPLERe

z?geggzigcif

%8'0Z = DUW/AY

AAAAAAAAA i

|
!

=

R

9raea6Le

faay
pece
=

jeled

LM

0

004
002
00g
00v
00%
009
004
008

SHOAW

asi oid

08l Ol






WO 2021/211454 PCT/US2021/026880
30/57

FIG. 21A




WO 2021/211454
31/57

FIG. 21B
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FIG. 21C

Bone marrow cytospins (Giemsa)
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