WO 2023/049742 PCT/US2022/076774
1/61

R
e
¥
X

ittt g

dAR4

§Y

Risinad

dXR3

e ——
R N
Anssssa Frnsasnnass

N

by
¥
SR

dxXR2z

peetsece
i

R

gxXR1

s

sl -

Y

Yisagiid:

. N—

ROt P

dCasxX

T

SRR
N
Fovwwns

2

KRAR

z;;;z

dCass dCash-

CasXx

e\\\\\\\§\\\\\\\\

3 3

v Towwwwwer
23 ¥

1 N
ARt

Wil 10wk

SRR



PCT/US2022/076774

WO 2023/049742

2/61

Z 'Old

{uyBu) ssog
000z 00z 0z Z Z0 0
INHXE @ )
87 Y-uXP - -
INxses & 3

LEPE-XEED

G6LPE-XSED

3

(o]
2
[o]
i3

L-0oos1

JUNOD {180



PCT/US2022/076774

WO 2023/049742

3/61

e
"o
K

o, peen,

Trennt “revel

(9801) WNoD |

gy gittrtng
otned? Secadt
oo

89

p22%%

3

FIG



WO 2023/049742

i,

b

S s
g:ﬁasmki 4

trisctural

ﬁtmcmm
Splasmid 2

4/61

PCT/US2022/076774

MA

CA

NC

pl1/p6

MS2

MA

CA

NG

p1/p6

dXR

VSV-G/GP

FIG.

Fro




WO 2023/049742

PCT/US2022/076774
5/61
MA CA NC [p1/p8, dXR
MA CA | NG | pl/p8
Fro
VEV-G/IGR
sgRNA




&
%o
&’

o?
&

)

N
YR
Y

g}?‘“

1.5~

(uisjoud rej0y1d8ld)
SloAS] U18104d LdE 1 d

Gy
Qj&w

Sﬁ"

N%
D
§§*

&

S
S
<
&
Y

Treatment

FIG. 6



PCT/US2022/076774

WO 2023/049742

7/61

SUOISNY

£ 7
-7 7 B
Foe g 2 7
i \ :

BUILLLISY N

I

SUOISNY [BUILLIB) 9

SUOISNY

I

BUILIB} O puUB N




PCT/US2022/076774

WO 2023/049742

8/61

09

OLANZ-SHXTE Ay
OLANZ-ZHXTE -
OLANZ-LEXTE -©-
WYEQ-0LANZ-6S8DP %
{(OLANZ-L6YXSEDP) 2UXP %
LeyXseOp -

LEYXSBD @~

V8 "Dl

UOID8ISURIFISOd SAB(
1] 4 0z

\‘E\\“

N
s

N

v

SN

oo

i
&3
3

- (0L

s]190 aanebau-yiH 9,



PCT/US2022/076774

WO 2023/049742

9/61

CINIZ-SUXTE A
EWIZ-2XTE -
SNIZ-LEXTE -8
WWEQ-OLINZ-65ROD %
{(DVANZ-LBYXSBOR) Z2UXP -4
LBYXSEDp -

LBYXSED e

g8 Ol

uonosjsueiFisod sAeq

SRR

o, ity : 7
= T
- 4&@§&@.

]
o
=

i
&3
L3

i
&
o]

- 001

s1192 sanebau-yiH %



PCT/US2022/076774

WO 2023/049742

10/61

OLANZ-SHX13
OLANZ-PHXT3
OLANZ-LMX13

WVEQ-0LANZ-6SEDP
(OLANZ-LBYXSBOP) 2uXP
LEPXSROP

L6PXSED

« 9 é

¢ 4

v6 "Old

uonasisuriisod sAeq
09 0¥ 02

R

=02

§
&
=%

i
&3
(L)

&
L
o

= (0L

s1199 sanebau-yiH %



WO 2023/049
742
11/61 PCT/US2022/076774

e

LL

& ud

N <

g@"}

S

9 - 228
ngZEEE
v;‘EENWNN
ﬁgg%‘i&@gfg
gmngﬁxx
i iean

60

FIG. 9B

40
Days post-transfection

20

\\.\\\\\\\\\\\\\\\\\\\\\\\\\\\\\w\-&\\\\\\\\\“\\\\\\\

\\\-\\-\\\\\\\\\\\\\:\\\\\\\\\\\\\\\

\\\«.\\.\mm.\.\v.\.\\\\\\\\

g
i
S o o i
o o« & [ i m
< g s

S92 sanebsu-y i ¢
2



WO 2023/049742

~E G-
DRAAL

)
@
&

Q

T

ELXRS

AW AT

fnd
Fad

AW AT

(A Cas X497

\\“\\\*\}“\\\\\\\\\\\\\\
S 2 SO
NN

N
BN\ RN S

<
N

. . S
R NGRS

R

PCT/US2022/076774
12/61

Treatment
FIG. 10

: ;
: £
¢
: Ly P
ST H } &
& LN e oy
RS\ § o =
N N & e ‘{
NN ) 4" %

154 -

§ %
{ " < &% %
3 & G By
§ % e e ]
{ T, S
E % %
¥ ¥ 1 S B
= & @ 2 W
ol 6 i $a &
=

$n00| WZE Je uonelAyiew ©do %



PCT/US2022/076774
13/61

WO 2023/049742

Ll Oid

(g Aep) ssoeds IN yum
SN0} Wzg e voiejfyiew dg %,

0¥ 0¢ 0z ol 0
..... 8 soobosobosisodsosdso st tochoodisoiosibseississs Bosos ..... usm
CHX1de -0
il
ZHX 1 8
- {19
VVEQ-01INZ-6580P
PHXH @ -
L6YXSE0 @00
- 001

sjieo aagebau-yIH %



PCT/US2022/076774

WO 2023/049742

14/61

¢l "9id

k182-108:1 22313 @
£ o
% 3
s%ﬂ@ m%@ &mu,@
% G 4 o d
S %,% ra Nag 5 Fag @%@ &
A AR A A AP M S A
«% & «@% o e@% A g2 ,,\z@
A I A O A
] ] ] 3 § § F § B H @N;
............... B it ul ]
i e (32
. e Oy
- (3
N 21 LT e L6TXSe(P) Lgg

"L ANZ-BEEOP

SNo0] YLOTA 18 uonefgew odn o,



WO 2023/049742 PCT/US2022/076774
15/61
\\\m\\\\\\\é - “’f@,
@%
& @, <%
g - %o Sy =
o 4 4’&@ > g
\&\\\\\\\\\‘\“\m\?\\\\\\\\\o: M . 74
§mm g AR \\\“““\‘“\\\i\ \\:\\\“\\\“\\e {& W@é %} ‘?‘é
T . 3 - = é"_§, free
& : e, T
L. o 2y “dy P
P ol R NP
: 4% D
I S NE
\ N7 @% %
P i i ] ! , £,
S_‘? % % é?é = gi Lo w’ﬁf&@
. &
o %@
T SN00] VADIA
e uonelAyiew 9do 94,
863
e
?g:é i
T ‘?g:f;
& £
%é = SR -
iy ——k LYo e o
m Moot Y {,a ( 3 "»:é} §w‘
Soon o M é‘%“ w‘% @e ¥
° | Foloh
i oL Ch Wy W
: € g & _§>
% e ﬁg’% £
il f ¥ 7 i % e @,{; T&
ik
. -~ &3 =3 < £3 S Q‘@
™ SNAOL V4O HA

e uonelhyisw dn 9



PCT/US2022/076774
16/61

WO 2023/049742

7L 9id

{siaoeds 7 jo sbBeiaae)
SN20| ¥493A e uonejAyiaw Hdo 9, uelpay

1] 1 {
g § 3 ] g 0
-0 3=
T
7
oy = %
9 il
& B
< (0
243
LT - 09 Wm
- M -
W . — ;1 @
- - 08 =
i i
= (303 &



PCT/US2022/076774

WO 2023/049742

17/61

Gl 'Sld

jusunesal]
ao@ 4 24 K R
o < &> 3> ) <
& & & & &
& & ov & W N o
i N SRS NSNS TS T ——— W— 0
~0¢
-0V
~ 09
- 08
T
Jeoeds Bupebiel-uoN up  Joveds BueBielnzd ) - 001

{SON Aq a1e1 japui)

bup3g %



Log2 Fold Enrichment

WO 2023/049742 PCT/US2022/076774
18/61

| H | i &
Library Negative Positive Top 1597 Top 95

FIG. 16



WO 2023/049742 PCT/US2022/076774

Sl 18 1A &
0081

+ =&TIEE
w GIEF

¢ pPIEBE
= Q60LE
=6C0LE
(AN
SRS |esar
-~ QP 6%

6GLLL
{966

O ZA
~P0BGL
~89ELL
OBV LE
: = BRLET
S Lena
f e beozal
G e
G [ conay

\\}:

Domain 1D
FIG. 17

o
g Lo

B2M repression on Day 7, Spacer 7.15

. ~ 81601
a0 ~?§i§§
¢ -~ 85281
. N
c | psEs8L

0 bezez

3 3 $> &
oo i3 &

100

aanebau vIH %



WO 2023/049742 PCT/US2022/076774

= QLANS-6SRgR
~ULANS
=S

-3X
. kogez
- el
A Rpee
A LzoheL
B e
—8 N 871
S Rsizil
RN R 2206

B2M repression on Day 10, Spacer 7.37
Domain 1D
FIG. 18




PCT/US2022/076774

WO 2023/049742

21/61

.
oy,

) _

1 HOW



PCT/US2022/076774

WO 2023/049742

22/61

g61 "Oid

i M

iy

>

¢ IO



WO 2023/049742

Motif 3:

23/61

PCT/US2022/076774

ﬁ%%ﬁ

FIG. 18C



PCT/US2022/076774
24/61

WO 2023/049742

a6l "oOld

_—y 0ol oot oo "y s
= P e Dt 0
\\\\\\\\\ . | Wy -
\ - \\\\\\\\\\ 7% 4
T 2o
\\\\\\\\\\\\ =
4
7 JIOIN



PCT/US2022/076774

WO 2023/049742

25/61

G

-G JHON



WO 2023/049742

L
N\
st

PCT/US2022/076774

26/61

o

0

N\

N\

§ B
g\\\\\\\& &

N

FIG. 19F



PCT/US2022/076774
27/61

WO 2023/049742

e Yl

.

b
|

i)

L HIOW



PCT/US2022/076774

WO 2023/049742

28/61

a00ndi

anodc

HE6L "Oid

G,

-8 IO



WO 2023/049742

29/61

\\\\\\\\\

PCT/US2022/076774

Motif 9:

FIG. 191



WO 2023/049742
FIG. 20A
TS
11
R AN

30/61
#§ Sy

g

L

e
S
(]
=
%
&
o]
=
4
T
w3
i
]
&
o
&
2
&
D
(&)
®
ood
8
[P
(]
at

RSN

) s
&

&
B 3

|
+500bp

Spacer:  39.1 38.2

39.3

PCT/US2022/076774

NN

A

7

&

E= Day6
™ Day 15
8 Day 22

dCas9-ZNF10-DNMT3A/L Spacer 1
dCas9-ZNF10-DNMT3A/ Spacer 2
dCas3-ZNF10-DNMT3A/L Spacer 3

Experimental condition



WO 2023/049742 PCT/US2022/076774
31/61

FIG. 21A

8 & -asopp 4 =

g SRR B §
-gh0tp | ;

N R

SRS R

FIG. 21B

108~

£ dxR1

80~
ELXR1-ZIMS

B o

% HLA-negative cells

Spacer 1 2 3 4 5 & 7 8 9
Position:



PCT/US2022/076774

WO 2023/049742

32/61

¢ "Old

uopselsuriisod sieq

z r4

WA

SWIZ-GuXTE @

4o - dWMWAG + GAY + EWIZ-GUXTT
a0 - aav + eWNIZ-5Ex13 €

dWidd + GOV + ENIZ-SEXTH
Ay + W25 D13

11 Jenedg

0
0T
-
=
-0y P
s
L1
{52
.09 5
<
€0
&
08 =
001



PCT/US2022/076774

WO 2023/049742

33/61

£C 'Old

uonasjsuei-isod sAeq

LG Lz A g
m m m
(7 5%
T
>
SWIZ-GHXTT - 1
- 9]
an - diiid ov S
+ AV + SWNIZ-SHXTE =
a0 - aay + SWIZ-SHXT3 ®
09 9
MM e
+ AV + SNIZ-SHX13 - @
Qay + SWIZ-SHXI3 -
= (33

0912 daoeds



PCT/US2022/076774

WO 2023/049742

34/61

CWNIZ-SEX(1T =

40 - dVWWA +

aayv + eNiZ-SuXd -

a0 - ady + SNIZ-6eb(13
dMd + GaV

+ EIZ-GHXTE -

aav + tlZ-gdX13

vZ "Old

uonoeisues-isod sAeq

1z
oy

4

G917/ Jecedg

i
&
of

§
&3
=

i
o
D

51192 eanebsu-yH %



PCT/US2022/076774

WO 2023/049742

35/61

TARIIE

uoioesuei-isod sAeq

3] 74 Zh g
] j i

CWNIZ-GHXT1E -

4o - dMMd + GOV + SINIZ-SXTE
40 - QaY + CNIZ-Gu1d

dMM + GOV + ENIZ-SAXTTE
Qay + eNlZ-SdX 14

aoeds 1N

sjjeo sanebsu-yiH %



WO 2023/049742

36/61

Yoo
=
W3
o]
i
P
o]
o
N
P
- )
5 ¢
™ :
o
AR ‘Y‘\“&\‘:E\\‘
a \m\\?
! ! i ! :
P o P &3 < 2
£y ] o b Y
SNV YADEA

¥e vopgeiAgiew oo o,

PCT/US2022/076774

ELAR molecules

FIG. 26



WO 2023/049742 PCT/US2022/076774
37/61

B2M-targeting spacer 7.160

80 =

60w + ELXRE-ZIM3 + ADD

% HiL A-negative cells
{day 21)
o
[
]

ELXR5-ZIV3
& ; % ;
ELXRE-ZIM3 + ADD + PWWP
20 =
ELXR5-ZIM3 + ADD - CD
08 ELXRS-ZIM3 + ADD + PYWWP - CD
g 2 4 6

Average % CpG methylation
at VEGFA locus
(day 7)

FIG. 27



WO 2023/049742
38/61

&
>
©

7 ELXR1

:

27.01 27.88 27.92 27.93 27.94 27.100 27.103

6.7

i i
& L] [ & [ ] [}
=3 [=e] [Ta]

=

EMEDd JBNjjaseLul Joy
aanebau pauiels sjjan %,

PCT/US2022/076774

FiG. 28



PCT/US2022/076774

WO 2023/049742

39/61

(LHXP) 01742
(LHXP) 00142
(LeXP) ¥6°£2
(LHXP) £6'42
(LHXP) 2642
(LUXP) 8842
(LeXp) 1742
(LeXp) 2’9

g¢

62 Old

uonoajsuell-isod sAeg
14

= (¥

- 09

- (8

EMSDd JeINjiaoRAuI 40}

aanebau paumels s|i8n %



PCT/US2022/076774

WO 2023/049742

40/61

IBIBAA
(LeX13) €01°42
(LeX13) 001 42
(eX(13) v6'42
(LuX13) €6°42
(LuX13) 2642
(1uX13) 8942
X3 1iz
(X3 29

T
-
-
-

0g "Oid

uonossuriFisod sieq

1A

£l

9

- (2

- 0¥

~ (9

- (38

- 01

EMSOd JFBNjiSoRIul 10}
aanebau pauels sjj8n %



WO 2023/049742 PCT/US2022/076774
41/61

DNMT3A/SL (3rd P)
VT

P
©
O

Y dCasS-ZNF10-
W

Al és’“

FiG. 31

Treatment

k-
&
9.
<&
_ gy
i I ¥ ] :
[ [ae] &3 [ [ ]
fee] [{ad b~ d (A

8USOd JBIN{SIBU] IO}
saneBau paurels sjjen %



PCT/US2022/076774

WO 2023/049742

42/61

(AL GYX13) 642 &
(A1 SYXT13) 88°LC 9
UAIGHXT) 29 B
AL LEXTE) 16742
(AL LYXT13) 88°42 ¥
UALEXTT) 29
(XseD) €0} L2

e "Old

uonassuriisod sheq

14
|

L
|

- 0¢

- 0¥

- 09

- (8

6MSId JE[nfjadeljul Jo]

aaneBau pauiels sjjen %



PCT/US2022/076774

WO 2023/049742

43/61

(IEVELWNG-0LINZ-6SBDP) 82142
(TE/VELANG-0L ANZ-6580P) 921 42
(TE/VELINNG-01 ANZ-6380D) gy L
(dPig LX) v67L2

(dPig L1 2642

(dPig LeiXT13) 89742

{dpic LeXCIE) L9

(XseD) €04 L2

£ "Old

uonosjsues-1sod sheq

147 L
il |

'

-~ 0y

- 09

- (8

= (001

BMSOd Je[njjadesjul Joy

aanebau pauies sj199 %



WO 2023/049742
44/61

©- CasX NT
-k~ ELXR5 NT
¥ ELXR57.37
- CasX7.37

&S
S

uoIssaldXe WY UM SeD 9

PCT/US2022/076774

B-azadC (uM)
FIG. 34



PCT/US2022/076774

WO 2023/049742

45/61

g€ "Old

lwnl aop-ezy UoOnOVAYSULI-}SOd
: O .0 .0 o

ﬂf__w k] #n@ f@ @ éo é

A b A

P >y g E o PG & ©
WS I WS W T NN N N N —_— 0

AR Y E
AN G2 -9
iINXsel O

|
©
w
slje) eapeboN VIH %

O N W L VARV O G N N N e

uoisssIday

- 00}




PCT/US2022/076774
46/61

WO 2023/049742

9t "Old

40 - dMMd + QOY +
G#% W(d

««««« @ e HBw {8 %,

difdd + OOV +
S# ¥X3

a0y +
G4 §Xd

g8 ¥4
Buleseg

SpigLIBA
84 ¥MX



PCT/US2022/076774
47/61

WO 2023/049742

aav +
g% o4X71d

AAAAAAAAAAAAAAAAA \\\m\§ . MMWWMMM

{4y +
12 2- ) QE

1R AE
suljaseqg

7
5

SUOISN] JEURLLIBE N

% 00 ) | aav +
Z: Z 7 Z % R
. ‘A8 s ik W X

Vi MAE
auneseyg

SUOISIY [BUILLISY 2 DUB N sjuBlBA
#HLTE



WO 2023/049742 PCT/US2022/076774
48/61

Generic dXR configuration:

—{NLS E—{iﬁH dCasX HLBH KRAB HNLS}—

FIG. 38



PCT/US2022/076774

WO 2023/049742

49/61

LN ENTZ-G2413

AN EWIZ-vedXTH

LN CWIZ-1 el

LN CNEZ-QAY-S1E
LN CWIZ-GO0V-pdX 1
AN eWIZ-AQAY-1 13
081 L CNIZ-S:EXTd
081 L SWNIZ-PeX(id
081 L eNIZ-1 201
09l L ENZ-GOY-4XT13
091/ eWIZ-Qay-ve(ld
Qo1 4L SNIZ-Qav-i T

¢

V6E "Old

uonosesue-1sod sAeq

ww 114 o.w ¢]
: : Booodlencd obone s

= 07

aay-
- (%

dav +
= 39
- 08
= 0L

LN "SA 091°Z 190eds 10} CNIZ UM SUCHEBIUSLIO Iy

siien eanebau-y1H %,



PCT/US2022/076774

WO 2023/049742

50/61

AN OLANZ-GH(TE

091 L OLANZ-GXTH

LN EWEZ-GXTTH

091 L ENIZ-GHXTS

AN OLANZ-OOV-GHX T
0014 OLANZ-GAv-GeX13
AN EWIZ-GAV-GX 13
0oL SNZ-GAav-GdX3

s 4
©-
a=4
=+
&~

gt

H6L Ol

uonssjsue-isod sheg

0z ol

LN "$A 08172 1eaeds oy}
HYeM-0LANZ 10 -CINIZ UM G

- (38

sien eanebau-viH %



PCT/US2022/076774

WO 2023/049742

51/61

LN EWNIEZ-SX T

LE7 4 ENIZ-Se X1

G914 eNIZ-5XT
0914 SWNIZ-9:D1E

AN EWEZ-QO0Y-5:41E
L84 SWIZ-QOY-S(1
58914 eNZ-00v-51X13
081 4 ENIZ-00-5 X1

<
©
)=
4~

o€

J6¢ "Oid

uopossisuesod sdeq

0z ol

siaoeds jje 10} CINIZ UNM SHXT13

=00k

sie2 sanebsu-yiM %



WO 2023/049742 PCT/US2022/076774
52/61

e +ADD
- ADD

o

ELXR1-Znf10

FIG. 40A

ELAR1-Zim3

sfR2 aanebeu-yiH %



PCT/US2022/076774
53/61

WO 2023/049742

g0y "Oid
sianeds

Y T ¢
g N : %

e

0y 4

B

i

(9 £

5

agv- o -08 &

aay+ e 73
001

OlUZ-PeliX 12 LW Z-pix =



PCT/US2022/076774

WO 2023/049742

54/61

adv- o
gdv+ e

OLIUZ-GiX12

UWZ-gu ¥



WO 2023/049742
55/61

-ADD

le +ADD
)

ELART-ZIm3 ELXAR1

o ‘

uopejAigew V493A %

&

PCT/US2022/076774

FIG. 41A



PCT/US2022/076774

WO 2023/049742

56/61

giv "Oid

&.ﬁf <0 &P
A

aav- o
aav+ e

OUMZ-pid

> %@ A

b A o
ﬁa@@s 7,

%.. %ﬁ

SWZ-pui1d

& <

K

e

at
S

A%



PCT/US2022/076774

WO 2023/049742

57/61

217 "Oid

OLuZ-Guid g cWZ-Sux



WO 2023/049742

FIG. 42A

58/61

Specificity/Activity with
ELXR-ZIM3 for spacer 7.160
100 =
® O
S 80~ £
@
£ 60~ Ad A
gg: &
T - LSS A
3=
0 i H H
0 5 10 15 20
% CpG methylation
at VEGFA locus
FiG. 42B
Specificity/Activity with
ELXR-ZNF10 for spacer 7.160
100~
P O
& 80~ -
&
£ 60~ &
o] L
g 4p-
ﬁ g2
T 29~ Hyl —0— A
2 =]
¢ § §
0 5 10 18

% CpG methylation
at VEGFA locus

PCT/US2022/076774

ELXR1-ZIM3
ELXR4-ZIM3
ELXRE-ZIM3
ELXR1-ADD-ZIM3
ELXR4-ADD-ZIM3
ELXRS-ADD-ZIM3

ELXR1-ZNF10
ELXR4-ZNF10
ELXRB-ZNF10
ELXRT-ADD-ZNF10
ELXR4-ADD-ZNF10
ELXRS-ADD-ZNF10



WO 2023/049742 PCT/US2022/076774
59/61

FIG. 43A
Specificity/Activity with
ELXR-ZIM3 for spacer 7.37
100 -
“ " O ELXR1-ZIM3
3 80 [l ELXR4-ZIM3
2 cod & ELXR5-ZIM3
g}s ® ELXR1-ADD-ZIM3
;?f 40 B ELXR4-ADD-ZIM3
T 0 A ELXR5-ADD-ZIM3
58
G i i §
0 5 10 15
% CpG methylation
at VEGFA locus
FIG. 43B
Specificity/Activity with
ELXR-ZNF10 for spacer 7.37
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FIG. 44A

Specificity/Activity with
ELXR-ZIMS3 for spacer 7.165
100~
P o
T 80~ 0
3
£ 60~ 12 &
g " °
= 40—
3 il X
X D0 A OHEH &
=
0 i § § §
0 5 10 15 20
% CpG methylation
at VEGFA locus
FIG. 44B
Specificity/Activity with
ELXR-ZNF10 for spacer 7.165
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