WO 2023/015309 PCT/US2022/074628

1/70

bipartite
NL S5V

=
N
BN
g
— ﬁ
c N e
~— B &
)] o g
wiwendt {3 8
o & e
bl P o]
(N 5 ¥ = =
N Z g i
Lil = &b o
8 (sf} >< Todow
o 28
LTI,
) i P —~
o D &
— 2 N =
o £
W aaenet afandt
il [
U ©
oo
N S
E &
(.3' R
= yot : ,
O 2
O,
T
g

bipartite
NLSSWQ



PCT/US2022/074628

WO 2023/015309

2/70

- FAEEA

G LS
TG LYy L NE
3 S
N5y g T
R Gy L
WL LYy EAT

I

>

¢OM

(01€ “60€ ‘6L “80€ “LOE ‘6T€ 90€ ‘SOE
‘YOE ‘08 ‘08 ‘08 ‘08 ‘08 SON dI OIS)

%

T

e
Aousribe

Pt A

254

oy G
2y W

o prsseid Mo

IERCABM

- ZHan

nc..u‘.{‘w\ vn.wnwnw\Jno.(«

POBOD

GEKEDDE

DIBEIE

4

%

"

+

4

%

s i ~
2 HAPEEN
fw 95 IR
wuonEnE g%

3 popns
ety e

{pruseid

80} 81190 1 E6ZUTIH Ui 23d



WO 2023/015309 PCT/US2022/074628

3/70

79)

MNCF+3 010 T
(SEQ ID NO

4
o

g

ios
v

3 - ¥
™ {
) §
Sw §
=3 1%' o H §
gl Py
oy R § -
€& oa N
P RERE S 1 .
&HE i) N N ot o A ¥ N RS ~ e ° °
w i ST e N < Tpr ¥ we § T
) o i N R R T T U S SN
€ & R s x ® o -
= L e *a
S B 008 = [e]
& an QO =
a 2 o en
2 S o
Y Y Y Y 8 Y 0 O
- ; . N
¥o¥inie 9 R -
Dol sl A P
5 3 & & & o~
RORiEaly 6 o e
Q Qi id & .
@ @ i 8§ ®x .
E}, m W (éw 4 { m_? O“ g w
N > =< x s N S 3 0 [
< & 8 S B Sialg o [ =
3 N & N7 ) X J 3 -
5 o S o o Higid & 29
2 o R moE RIFIF T o
= R T s i b .
N DY IR ® LN
Soo ey 9 (GRS
@ ¢ QIR B Zz™
G & B & N
3 H o Livwie Q& 9 8
2 :
% on
g1 g g =1 vy
2 S x N S8 =
wii B wn
= RSN -~ N
> RAR S
&
"
(\% K% ? i ! N T T S S A R I
SNG
W=
e
T T T I
i
LG8

PE3 in Hela cells



PCT/US2022/074628
4/70

WO 2023/015309

ANIK|

(0T€ ‘60€ ‘6L ‘80€ ‘LOE ‘6T€ “90€ ‘SOE
‘YO ‘08 ‘08 ‘08 ‘08 ‘08 SON dI OIS)

L 805 X080 - +

T OXBTIOE B W EX SRS *

-~ TESODS S WTEODS + +

- RABUOE-BINILKEREDNS + +

- IASOOEPRSNO-TE00E . +

+ +

+ +

+ ¥

* +

+ +

PG i - *

s 14 - t

EEHUeEd # - +

{prused A } CRZYER B 704 N -
vz z - ooy B WPSEN 1M uppoD
SUopUes payneds sy 1EpUn Ld-geRoy HARD  ZTM ihOReg

UOBIDR B5e
spe swnd pepuen s BUOBICDE g3e)

Foumnbasg ug slborys

o

SIOREUCS 3

Bunipe 1o "SA 1£6ZMIH



PCT/US2022/074628

WO 2023/015309

5/70

SANIK

(6L ‘6L
‘6L ‘6L ‘6L ‘6L ‘6L ‘08
‘08 ‘08 'SON dI OdS)

o, %, s - s a3 ¢rn pt g o e P AL L .
EXEEY e g LA I T e ] B FAGDEG BN RS DG * &
T y y
vov e o [ L 57T Bl SRS & %
wani * g e lfenel 0 o s {4 @t fA A R Y L AR o + *
F1 70 S v g [ A . S TAGDC G BN TASD GG + *
ik
7 4
£ ” A .. b e gt ) . Z
i KA A A o s A AR S + % I
¢ : ; 1
” L s “ : p
L eds e s .. PR [P » nsSy T AN ey Mo T REEVEYED 4 ;
FE Rt E S g3 4 ey {1 SRS ypes 3OO0 ; %
i 5 o N
A DAL - 7y wen pir g TAGDCG S I TRSDOE + *
" esen s PR
w SEH S EA
1B - . PR
3
2 e
%

BRI [

\_
4 s .y P ? %

PO OV Ly WA .
DO U 08 SLSING -

DN Qe IR WL by 2

uoneziundo 2INPSIYoIE SN ‘Siie B8 W £3d



PCT/US2022/074628

WO 2023/015309

6/70

9 *OId

(6L :ON 1 OFS)

. A oo

s Y \ s I

ag.omﬁ w%mmmma Nxmmmwx%ww%mxmmmm mmﬁww%
H

3 . \ .
{AEDYT d08EL SELEM HOUEL NOOTD {(YOFEH JPBLN AL DT}
wiepeed 1 ATAN 587y sausboid snoocomdans

pazando uopos hiosuss

1oN1jSU0D Xewgd jeul



PCT/US2022/074628

WO 2023/015309

7/70

LI

0V L+ DOID G+ DOIYEr LOADEr VOIOO+ VO L+
Y49IA  FIANG  EXNMM H4ONYA GAN EXIH

]

%
7

S[epUl Xewgd
11pe Papusul Xewg 3d
sppul ¢3d % -

upe pspusiul €3d B -0¢

S{ie0 B1eH W
LORESHIPOLL payoads syl yum
speat Bupusnbas 210y Jo 9,

Jpe papuajul 8y} O} UOHIPPE Ul S|apul Sasealoul XewJd



WO 2023/015309 PCT/US2022/074628

8/70

Y H, v

A7

4
H

uERS ¢

=
t“$ s . . x P oy . . .
~ . S N S £y N Ey %
> e a4 > ry b
N TN : A O
P . 2 . by R N
N M < r A M @
bS &R L T T
] - v = B
Ee
PO SOV
F 3 x
=
pe R N >
s 5 i ES Ly \\
B My ¥ X N ¥ 3 xe
% 3 © < ; x i e : -
] X ” § : e < T N ce 'S
e LT E x . * - * x ox .

N a * < - -~
A ® ~ * «

3 S 3 s ¥ <+ —_
& L oS : : =+ o <
3 e ; o= o)
3 4 3
B e M en
a8 - . L
g2 O

3 ¥ ¥ H ) ? H ¥ ) N ¥ ¥ T 0 S
3 NN 2 - =
& ER 0 o
& woR .~
% NN
N I & L -
i e & @ @ < ¥ -
: @ 8w 8 g 9 4
&3 § ¥ ¢ ¥R & & ~
¢ ¥ a8 ¥ ¥ ¥ oW S o
_.\} R 3 2 R e E’;’: by ooy pe)
¥ Woow o W@ R )
- S0 N 9 .. -
i s Wy X L N
2 N g o 8 O a
& AN [Sa}
& R & & & Z
> S -
3 S gl
5% 3 =&
i Ia g
¥i3§w o .
wind® 3 7R
Wi ~ N
RS §
R :x (\‘:} H 3 3 3§ w & w & & & & ¥ & &
AR
Wi
e
&R ¢ § O S S T T o v
&8
N

S

s



PCT/US2022/074628

WO 2023/015309

9/70

s YR

A

i A -

Gt LLIHND -

N

G G LAY

A9 4O TS R ALY
Lttt

s

W e Y g

Nk iy PR L b D

a8 "OId

(6L ‘6L “6L ‘6L ‘6L ‘6L 6L
‘08 ‘08 ‘08 ‘SON I OdS)

. - -, 404 T
"y [x Pk
e a3 P i
..\\Sm“ Ecs

wie e ea Iy ail s

Fusetie s e ¢

7k

3 )\3\; yas w v A»‘n»ww(m.w
G 4 vt N e P
“r w7 S oy
3 g ey o
H [ gy %

A S I 4 ..
S5 4 S 9 A

Y§HE SIRLRORAL A § GRS Y gt

SR8 W

ARV Z1

GRBEIE i W

CRERHE 05 e CR0H S

(LG a 430G
SR B i BEEY

S R A MY

LRBIEFR GBI TP RIS

wvosoon T3 R

B s ks




WO 2023/015309 PCT/US2022/074628

10/70

W e

S R

% W et

i
il
%

E

%

> \\\\‘ N
O
~ull o
8 8

SR NN
BOW

| Lo10 e

FIG. 8C

&
N O
S




PCT/US2022/074628

WO 2023/015309

11/70

¥ % .
S S INOG ZX85

6 "OI1

msS IN-TXSOOS

(6L :ON 1 OFS)

o 1

ZxSOOS-GINILX-T*SOOS  eisSINGG

(08 :ON a1 O4S)




PCT/US2022/074628

WO 2023/015309

12/70

01

v uousan

55545 % D

S

o o

Y 2

)L |

Y
%,

%, 2

o

.




PCT/US2022/074628

WO 2023/015309

13/70

B GsWT

L17P + D206V]

N12D + L3TR + G78V]
ATBE + L37P + A123V]

[reseds S sscod R TR Wi )

Gs
= Gs

NN Gs

PANCE-Evolved |

N Gs

-
3

Mutants

ATBY + R38H + W4ER + R231K]

S

0
O

G

|
i

.
L

40~

Bunps 9%

HEKS, +1TioA RNFZ +1CtoA EMX1,+5GloT FANCF +5Gto T

FIG. 11



WO 2023/015309

TAZBN + V223A

PEZ trune
LD 893

W PE2

s

Evolved on 1 bp ing ~

Evolved on

g «
Z e
an £ 88
= 0 33
p==4 ] st N
4 X
v + 3 %
[ BN - R ¢
gy I sy 0%
oo o 0N NN
Dol N NN
ezl =>m>
G+ 2% % w
&.mc‘;ﬁmmu«
N g R e
NNl 0N D
N DAY TrNE
LA >Q
+U}+'Z+++
PR e ST i
ST Sovhoh
o ™ WD e WD
P A TR 4 0 W U2 IR V) IR V4]
. N O
e NS
FRendaoo
RGN ot
QLOA0Q00
EEEEEE
[a SRR o VR o T S N Y
N N\ N
SENENHER
t H

14/70

RRRRRRRTRRRRRRRRRY

QNN

RAMANNNNNS

AN

ANV

ARAMTRRRNNRRRRNY

RSN

R

RN

AR

AR

AN

RN

MM B a0 2 1020 20 o ¢ o A 20

[l
N

<
o~

Bugpy

Y

N ot

L
&

PCT/US2022/074628

FIG. 12



PCT/US2022/074628

WO 2023/015309

15/70

N

%

e i

£ UORBIPP goid

i

%



PCT/US2022/074628

WO 2023/015309

16/70

.. _ ... w ¢
. %

G

Y
3

W Cas® R7ES

;%\\\\ Y4

G, *.,

~IIIIINE *o, 4

I \\\\ T Yo, Ty
4§ \\\\\\\\\\\\«o

U, o, .,

x__________ B %
UG, =, .

. .
s ____IKS

. _________ W X,
g . o

B
*&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ Yo %

72
Bumps % Y

FIG. 14



WO 2023/015309 PCT/US2022/074628

17/70
R x\\
& L
\\
ﬁumaa/
i \\
"
°,>
\\ Qw'?)‘ §
S S A A g{‘ §
Bunies % = ow
6
Qo+
s A
+ L
> &\\\\ \ %O% g 3 w
o o~
: e NSO - SR
2g g 2 2 » o 5B =
Sumps % g >
v =
o & :
g Lol
T — 2 3
e M~
o A \ 32
£ \ e &
= =
8 g N
Barps % gr} g
823
2 o 4 o
g \\\ “Q, § § §
1 \\ \
> A\
g < Q Q €> €> Q

mmmmm



WO 2023/015309 PCT/US2022/074628

18/70

FIG. 16

TR v
e

R .
T 7%

[rd
@ i \\ 7’«’
2 U,
- R AN
e 5 a e
O )
¢ ¥ N
§ g = A3
g %
® X s
m = 2
g8 8 &8 =7

{9%) 1pe pagaads oy yiim
peal Bupuanbes ot



WO 2023/015309

HEK3 +1Hisins tag

4&\\\\\\\\\\\\\\\\\\\§§ T,

+nick

FANCE +5 G

Mo nick

- S+,

it
¥ Y i 2
:‘3 0 < Zef,

o~

w33 %

A\ c,‘;g}‘f

R, %

NN
W

PN
7NN

5

$o,

3
“+ L2 o

FIG. 17

PCT/US2022/074628



WO 2023/015309 PCT/US2022/074628

20/70
© oo
ST pamaa
~§ 4 o Ag(«:’z),

no ek

L3474, 318 ded

g

e
R
g
+ o
ok
X
W .
e Py
Y S o)
< &
& 23 A
T
* ]
o a.
% 5 =
=
&y {S’.:})i
g t
+
£ Y
R N
gt X -
o & (Vg o
gy ® '(Cf, g
:35 * *\‘33; é-‘i'-‘“ *
L g 7 T { EAN %
b RN o)
&
by
pred
o
fe ]
-
<
s
=
b~ S ‘éé
R .
& ¥ " @ Ll
RS i B
S R
ok =@
Wof H ¥ 3 L
£ z&) < 3 6@ g &
2. Q



21/70

T PR

THWT

PEZ2

i
T
4

pE %

FIG. 19



WO 2023/015309 PCT/US2022/074628

22/70

I zk g
5 N
b ':6..“
w S
% :;‘9//* ”Q%:}
iu R {‘?n \ _.;,
) \\\\\\\\ B
) y 7 { e:s"
& 2 w o

HEKZ +1FLAG Ina

; Q’a:‘\p —
:% Q;fg' %[/;, &)
¥ o =
f Y Y ¥ 1 7{(-'
g & g @w o
o il \ %
T W
B A

X <;‘f’
STTITTITTTTL ¢

Exp, 45 Gl T

30~




PCT/US2022/074628

WO 2023/015309

23/70

LB O LY THINY

- ot

£
LADEH D

Gt

- 5E

-~ 05

- {7

17O

(NZBYS+IEL YA+ ACOEY+ 6923+ DRE L TRHIO I HZOLNRAZ LD+ L02d109'S
{NZEYS+IEL P+ ALOEY 1692 4+ D8S L 1+ LEE LY+ HOO LW+ IZOL N+ ATL D+ LOL A+ HEET) 656
{306EX+ 1634+ 08SL WYY IAILT S

EAZH

£3d
RS L YT

B

3d
HE T+ YIOIA

234 Los
4 O 5 B HONYS



Yo Eddit

WO 2023/015309 PCT/US2022/074628

24/70
mONMTE + 28 C mONMTI+ 1008
evopreQt svapraQt
4 -y
40 = N T e 40
St X
304 1 30
20+ 20 -
R
10 10~
it ¥ ) t t 1 {}
IR AR N A )
Q%{(\\\Q‘ oY g * PSRN Q(fg"‘-@ yﬁ:}’ ‘-,3?‘ f,;'\ (,3\

5. 27-{(V14A+L158Q+F268L+K356E)

5.47-{(K108R+L158Q+F268L+A383V+H423V)

5.50-{E2ZK+PTOT+G72VHM 021+ K106R+A138T+L158Q+F 260 +A363V+R4 1 3E+5492N;)
5.60-(P70T+E72V+M102H-K106R+L 158Q+F288L+A383V+K4 13E+5482N)

FIG. 22



WO 2023/015309 PCT/US2022/074628

25/70

RNF2 +5GtoT

I HEKS, +1 Hisins
%
Ll
?}9\
A © o D o < i’as
of e & ™
qf?f & & ¢ © &
&
N
Q?*

Swe{aay 202 312 314 407 418 426 513

FIG. 23



PCT/US2022/074628

WO 2023/015309

26/70

%@%@&%« 2 @A%V P

B

£3d
101G G T

<3d
YOI 1T PAOIA

¥< "OId
(I8 EMIMBLEI+ALLESHEGUHNEYZ O+ TLOA+MPSHIBE '
{ARLEM MBI T A LGP U NEYEI NS0T+ LW AGEY)-9C'S
(I8 EM+UBLTT+HLOTUHNEFZO+ ILBAMPS TS
O CH+MBZET+ F0ZEM+ QLA+ 29246
& & e o P £ s Lo & S

7 7 &
g g m
= =
= - Z3d £3d
CHd “ 08 " ) 07 - e 322
B4 SId L+ ENIH L0 0G+ JONYS L0+ iXHWI

W %



PCT/US2022/074628

WO 2023/015309

27/70

STOM

(BQVEMNBLET+ILLTSHIOTU+NEVEQ+ILDHNYET-QL'E

{321 EHENBLIT+L9TH+NEYTO+ BLOM+HYGIILE'E

(BQLEM+IBLET+ 1L GEH+NEVEQ+AG0ZH + L O+ AQEY)0C'E

(LB LIIHLIZYHNEYZO+ FLEAMPSII-TEC
{FYT+OPTEH+ AL EM+SLLENHLLOTHFNEYZO+ IV L AT MSOZH+TL-ETE
(MELEU+MBTEI+TIREN+IRLENWHL0ZHI-B'E

02 5
% 0..\& S n.n» G G ﬂ..&vo el TR S PR VR Y f@«\@
ST E S S L PACAT A

SpIBLBA :Q
SpoT 1AYI0 SULoHadING J0Vd '
UolesUl dg | WOA JUBHBA 188G ~ €2 »
sNoo| Fody Ul z3d >> 8y03 B

SN0} LU B Z3d ~ 8303
< FOE
Loesdoas L 0% Lo -

. DOIDE + LMW
D0 L+ LINNGW

g %



PCT/US2022/074628

WO 2023/015309

28/70

97 "OIA

[MEO9T + dOEEL + 4ETEM + MO0EL + NOOZQ] enweiusd 1y ATAINW .
(6L :ON a1 0dS) U ZXSDDS-gppasSTN-IXSD DS *

[VOP8H + IVBEN + MTZZY] 658D .

arasSIN dHedig .

(6L :ON dI O4S)
Fopa

LAQTDG B P EAG DO

¢

(ARED9TT GUEEL 4ELEM SODEL NOOZO {VORaH AP0 YY)
piemusiusd L4 AN paeTy seushodd snsocooydens

pozrugto uopos Wissues

Xewid



WO 2023/015309 PCT/US2022/074628

29/70

Engineering Strategies to Generation PE Variants

napDNAbD RT Prime Editor Fusion Protein
g {e.g., PE2)
PACE/PANCE evolution
PACE/PANCE evolution RT homolog replacement
W
. . Engineered or Variant
variant napDNAbp a“}j[w variant RT Prime Editor Fusion Protein

FIG. 27A

PACE-evolved Cas9 + RT

s WT Cas9+ MMLV RT{T128N + V223A]

«  WT Cas9 + MMLV RT[V19! + A32T + D200V]

e WT Cas9 + MMLV RT[D200S + V223A + E346K + W388(]
«  WT Cas9 + MMLV RT[S60Y + V223A + N249S]

e WT Cas9+ MMLV RT[P111L + V223A + T287A + G316R]

e WT Cas9 + MMLV RT[S60Y + G138R + V223A]

e WT Cas9 + MMLV RT[S60Y + Y222F + V223A + K445N]

«  WT Cas9 + MMLV RT[S60Y + C157F + V223A + T246l]

e Cas9[R753G] + WT MMLV RT

*  Cas9]R753G] + MMLV RT[S60Y + C157F + V223A + T246l]

FIG. 27B



WO 2023/015309 PCT/US2022/074628

30/70

PE2 replaced with alternate RT domains

. PE2 using TFLRT . PE2 using PERV RT

* PEZ using MMIV-WTRT » PE2 using Er RT

. PEZ using AVIRERT . PEZ using RsU8415 RT
. PE2 using BAEVM RT * PE2 using ASLVRY

»

. PE2 using GAWV RT
» PE2 using KORV RT

PEZ using VpB&RT
PEZ using VeO5 RY

* PEZ using MPMV . PE2 using Neld4 RY

* PE2 using POKI1ERV RY » PE2 using Gs RT

. PEZ using SRVZ RT * PE using Ec48 RY

. PE2 using MMTV RT * PEZ using HIV + MMLV RT

FIG. 28



WO 2023/015309

HEKS, 1 His tag ins
% EMXT 56T

FANCE +8 G107

%

RAF2 1415 det {plus evoprell mod)

2

31/70

BAUANUS 1A O PRIBRED JpS

30 Asuanbag w sHug piod
R t E P o,
i %\‘9)
* & B Y
S <'§\>>
Y » -,
.
R i b 4
Loe_\
® & i NN g ¥
<3
NN
¥ T,
%,
3 T k3 ¥ T ‘@I
- v
SRR AR X RGO Hpe
30 Aousnbeiy o sBugud plog
¥ b
N £
R %
® N F o
y<)
& >
* ¥_\\ & =
® e
= i N “%b ’
%,
« i\‘ EEN - ,%
b %
N ’fé,
€ ¥ Y %
Q @ [ o ~<'¢j
BIIARID {4 OF pantud yps
30 A3i3anhaug 133 SRURLED o4
s 1
s\i AN 4!'.{,)
SN &‘)
‘\‘t\‘ r VQ.\
<
2 x\i ® S - _>‘,:i/\>
&)
ss s s -
. ¢ =
- ? xRN o8 4{%\
vy
L, O
¥ ra,)
3 ¥ 13 Y B
< © < ~N = (2,}

BBARUS (AR O POEGUOO BPB
30 Asianbag W sfury o

PCT/US2022/074628



WO 2023/015309 PCT/US2022/074628

32/70
s EMX1,+5GHoT
s HEK3, +1FLAGInS
s HEK3, +1 FLAG ins {(+
5 é 30 mpknot mod)
§ g N & HEK3, +1 FLAGIns (+
?5’; g o0 evopreQdt mod}
& s HEK3, +1 His tag ins
c 2 S
P & VEGFA +2G1ioA
€8 10+ s FANCF, +5GtoT
ol SRS
g g Q&§§§\ s DNMT1, +5G oA
£§ . AT s RNFZ, +1CloA
%
pRT21 WY pRT21.6

FIG. 30



WO 2023/015309 PCT/US2022/074628

33/70

Negative
Positive

FIG. 31A



WO 2023/015309

34/70

N
bl

R
%

)

joses:

<\‘\
o

-

o

s {37
-

b Y

mwﬁmﬁm@g@ﬁ

FIG. 31B

PCT/US2022/074628



WO 2023/015309 PCT/US2022/074628

35/70

FIG. 31C



PCT/US2022/074628

WO 2023/015309

36/70

are “O1d

ONYd 30 punoy




WO 2023/015309 PCT/US2022/074628

37/70

FIG. 32



PCT/US2022/074628

WO 2023/015309

38/70

pagRNA 448
pagRNA 443

W pegRYK 40

A pagRNS N
HE pegRNA 42
HpogRNAME

R

Pl

bkt pbrsenrs

i3

Frad Frel LSS Freld Bral Prak

et

08

Syrthntic RBR A0 &b

FIG. 33A

HEORD O PRERTY

\\ ....... \

(003 2t

P
OB OW 2 2t &R o

¥

¥
1 W

FIG. 33B



PCT/US2022/074628

WO 2023/015309

39/70

£3d
1019 G+ Z4NY

£3d
LODG+LXNZ

~ 0¥

3%

pe "OId

£3d
S OV {4 EXIH

w3 %

£3d
SUE S L3 EMIH

WE %

X

23d
YD 2+ YOI

B

23d
L9 G+ YONYS

H#OR %



PCT/US2022/074628

WO 2023/015309

40/70

§\§§n

3
N

»

¥

HERE, +1 His i

20

%
(74
e

wH %

ot

4

%

418

34 AW

e PR ¥

2

& {88}

i

il

FIG. 35



41/70

R

., ?Hw

- @

|
- K4

%
:
:
7%
%
%
%

. a&&\
§\§\\\ . @\\ 2

15

FIG. 36



PCT/US2022/074628

WO 2023/015309

42/70

L OWT Veds

20 oy 258

FIG. 37



PCT/US2022/074628
43/70

WO 2023/015309

v

P 4
7 7o i A
% T e e
- W
o & % 45, m 4% HM
% % p Wl 4%, A ]
w o m 7% v g w
L W X %
Z 5 = 4 s EE
Z = Z « A
% % o0 o Y
v % 7% W o i
2 \ 3 m \M‘ M\ .M~
v % : e % 5 8 :
. e P s Z 3
o M\ \wm % % i
s oo P » N
20 &M\., % & % % & %,
w 7 % % * ko A e
z % 7 %% ; 7
s i Mm i Y o % wm
...................................... § % 21 207 0
72 g 4 # ¥ 4 5 %
A 73 k4 s

FIG. 38B



WO 2023/015309 PCT/US2022/074628

44/70

ol MR HIZTY + RVB3G
LD 1044 BEHRK « RTRIG
pdLD TS 102K+ HY21Y + RTB3G

FIG. 39



PCT/US2022/074628
45/70

WO 2023/015309

0y “OId

o~
{ LA O} pasediiog)

E I I
E 3
O A A DD A A D S 4 E
PITEFELE LSS S EFFS
IR T F PN
{ 1 H H i 1 H 3 1 ) § § 1 } 1 H
At ! Ay
% % % ;
«? %
% U % g,
%% e % 7
. p G P P
T . 1 S .. L
............................................................................ A S S R
M lwt —~ % &% % # ”
R %
%4 % -
T U} UOIIOSUI B “LSAYY  # ”

Loeidoss BE gLl L LUANG
{pows LBidoss £8P G611 ZANY
YOI Es W4DEA 2

T4 UL AN 801 W dg R jo WNC LM SIOBINOT B5E9I0U) 1) o0ipasd SUoiBInA d 4
wsueoedes ‘Z uoifel ‘GO0 #

sut O L+ (1Bade 4
LOISS+HIXNT
L0t S+ ADNYE @

&

T

oS

afueyo-piog



PCT/US2022/074628

I "OId

WO 2023/015309

46/70

.,,/n««\//&%,wa,m,/:s/@:..,.n#/)*@*.%w@/v IR N
PSS IV U P I A A O A R U R i gl N
CTH FIFEF I LIV F WA RN
1 2 J. i ] i tH _\ i \_ 1 !\_\ i e i i H H i } I 1 3 i H i i H i } H
s 3 7 ~p . % 1 7y 2 &
AT A " v oo 2
% Ca % ; 2,7 @ % P B % Z i} p
- R T T o X I % g Zz
e Giaerarerenarnnne rerereranaraeevsmsasesona sesaeasmvase sovsosaresigaseiLonsoneve T G L e e T o o ny T enne oy e tte)
. e e 7 e A
P v Yy y
% 7 P “ k4 Z
— =4
T Wy UOLESY gRR JEAYY e
$0SHI0NE B S1L TLLINNG
{PowW L DEIT0AS +) 00 G1-1 Tl
YOI g4 VIORA 2 5
T U TicdENld 801 W da g6 30 #
juseseias 'z wobal 'eMon  #
SWo s 1+ (Botde  » ”
L S IXNE N
LOID G JONYS  # Ve 4B S1OBILOD 85880t O} PRlape:d SURBIngy o

}
0
2z

L33
7
eg
=]
Gz
Na
=

N



PCT/US2022/074628
47/70

WO 2023/015309

v O
@@@ &z&@ &‘&
H i H
T UM UOBSUI e LSAYY @ TRETTE AT
3d UM N
‘TLdEX 801 Yum dg 66 J0 Juslusoridal ‘7 uoiBes ‘GO0 » — oo
YOO 7+ Y4O3A e
101D 6+ 4ONVS  #
{pow LDIdOAS 4} (8D GL-) TANY 2
Joeidons J8p G-} 'L LANG  # .
Jousdill sUl OV 4+ EHIH 2 .

(SEAHOUSI L 01D G+ "LXNT

{111 1AA Ot patedition)
aBuByI-PIO A4

§
<
-




PCT/US2022/074628
48/70

WO 2023/015309

ey OId

Id WM UOLISSU T L EAYY

3d WM 'ZLdEM 901 Wi dq 66 J0 sweveidal 7 uobal 'gHOD
YO D 2+ Y493A

1015 6+ 0NV

{pous LpeIdoAD +) 13D 1) Z4NY

1oRid0As 18P Gi-L “LLANG

Jouidus ‘su DY L+ OI3H

{S8d Hous) L 01D 5+ IXN3

ooooooooooooooooooooo

o0

-5’0

-2

{73 01 palEdUIOD)
sbueyn-piod



PCT/US2022/074628

WO 2023/015309

49/70

Vv “Old

£pEd 8LeM  €08A 6423 182Y ¥2d

PELH
SELH
QZiH
BZiH



WO 2023/015309 PCT/US2022/074628

50/70

FIG. 44B




Fold-change

WO 2023/015309 PCT/US2022/074628

51/70

& VEGFA +2Gi0A

154 &« ¢ CCRS, region 2, replacement of 85 b with 108
» 3 ¥ FKBP12, twin FE
o R ®
g § S & HEK3, +1 FLAG ins {mpknot)
“g 10 somees & IR
A~ @
= ® s FANCF,5GtT
T
‘g & EMX1,+5Gio T, PES =13
g 0.5+
s EMX1,+5QT.PBS =11
RY T Y 7 s RNF2, 1-15 del, evopreQi
n:;') <'§)Q ‘OQ\
~ fb. Q}

DNMT1, +6Gto T

FIG. 45



WO 2023/015309

of the specified edit

Fold-change in frequency
from WT enzyme

Yy
"
{

52/70

K118R~

§

N

PCT/US2022/074628

DNMTT, 1-15 del
RNF2, 1-15 del
DNMTT, +5GtoT
EMXT, +5GtoT
FANCF, +5Gto T
HEK3 +5GtoT
RNF2 +5GtoT
HEK3, +1 Histag ins



WO 2023/015309 PCT/US2022/074628

53/70

= AAVST, altP insertion,
twin PE

s DNMTT, 1-15 del

s RNF2, 1-15 del

s EMXT,+5GtoT
FANCF, +5GtoT

s HEK3, +5GtoT
HEK3+1 TioA

s PRNP +6GtWoT
RNF2 +5GtoT

—d a3
L D
b bedinnnd

from WT enzyme
b

Fold-change in frequency
of the specified edit
1

K118R~
ratt-
ratd -
rat3-
ratd-
PEZ2-

ratt: K118R+85188K
rat2: ratt + 1260L
rat3d;: ratz + 8297Q
ratd: rat3 + R288Q

FIG. 47



WO 2023/015309

Fold change in frequency of
edit compared to WT enzyme

54/70

FIG.

48

PCT/US2022/074628

AAVS1, attP insertion, twin PE
DNMTT, +5GtoT

EMXT,+5 G0 T, PBS = 11
RNF2 +5GtoT

DNMTT, 1-15 del, evopreQ1
FANCE +5Gto T

HEK3, +1 FLAG ins, mpknot
HEKS, +1 Histag ins

HEKS, +1 T1oA, epeg

PRNR +8 G0 T



WO 2023/015309
55/70
2.0~ N
§E 15
o o i & 0§ S
g‘ Q) \\: \\ \\\\\ \\\§? & N
@ ko & & R \\\ N R
w O 0N \\ N S Q\\
= € W L& Y¥w
£ 0 0. NN X b
% 1.0t N\
ToE Ty TR )
g v o NI N
8 o= ® @
< o =
5O §
45 0.5 &
~ ol ®
QO i 1 1 1 i H 1
N N
SED DD
RN AR
AN ARG S
NN
KL

FIG. 49

PCT/US2022/074628

AAVS1, attP insertion, twin PE

CCRS, region 2, replacement of
95 bp with 108 FKBP12, twin PE

HEKS, +1 FLAG ins {mpknot)
DNMTT, 1-15 del, evopreQi
RNF2, 1-15 del, evopreQ1
DNMT1,+5Gto T

EMXT, +5 Gtlo T, short PBS
FANCF, +5Gto T



WO 2023/015309

PCT/US2022/074628

56/70

HEK293T cells

£
|

from WT enzyme
i

Fold-change in frequency
of the specified edit

»
_?

A\

o RNF2, +5GtoT
o HEK3, +1 FLAG ins

o ¢ PRNP,+6 GtoT
g HEK3,+5GtoT

R
\\

“F . RNF2,1-15 del
«  DNMT1, 1-15 del

T189N-

FIG. S50A



WO 2023/015309

of the specified edi

Fold-change in frequency
from WT enzyme

b
T

57/70

HEKZ93T cells

FIG. 50B

PCT/US2022/074628

RNF2 +5GtoT
HEK3, +1 FLAG ins
PRNP, +6GioT
HEK3 +5GtoT
RNF2, 1-15 del
DNMT1, 1-15 del



WO 2023/015309
58/70
200 ~
o 200 R
Sm 400+ s
%8 g L N N
& T X g N
= 2o
2O @ 40~
o L
T @ RN
%ﬁg 20+ NN
= o o rasaresn
S A N @ &8 N X
W s B¢ @ & B
S s eSS w s m s at s
RO S T S TR A N S NN W
S 8 S &
RN NG O B
Q/ x\“ b3 X WX 3
AN A
BT W
e DR ¢ S SN
RN SR B
,\3\

PCT/US2022/074628

HEK3, +1 FLAG ins {mpknat}
RNF2 3-15 det, evopreQl
DNATE, 1418 del, evopreQt
RNFZ2, +1C 10 A, evopregt

CCRS, region 2, replacement of
95 bp with 108 FKBP12 twin PE

EMXT, +5 G0 T PEBS =13
FANCF +5G T



WO 2023/015309 PCT/US2022/074628

Fold-change in frequency
of the specified edit

59/70
40~
2 s FANCF +5GtoT
£ 30-
N s EMX1,+6GtoT
C: -
*8 204 °# s DNMT1, 1-15del
: ¢ HEKS, +1 FLAG ins
£ 10 wiw S2g et RNF2, 1-15 del
0 ‘ : .
O [} o
> = 5
P o v
e e on 0
(& ') P

FIG. 52



PCT/US2022/074628

WO 2023/015309

60/70

%
&
&

%

i3

g
&
3

=

AN

50

bt
ot
£
=
e
=
p+
&
=
<

NN Truncmax

e PEmax

® oK xR

® ©§ o Q@

E E E E

ENBMA,WSW

«;\4:4&.4:

ool ol g o

P e 2%
§5 35 —
=2 =2 2

7 7

iz

B Truncmax
WY Trunomax

Y
f s -

V7

A
e

m PEmax
me FPEmax

[
G

[ 77777
T T
Y

4 ] (=]
-+ ™~

Bunipz %

mPRNP

PCSKY mAPOE

DNMT1+1Cto G

FIG. 53



WO 2023/015309

Improvements onshort RTTs

61/70

DNMT1+2G1oC

» PCBKS
DNMT1+1Cto G

s - S

#
%
%
H
>
&

%
|
»)
\5’\

1 A

i o
e o R L)

BUNL 7 JOAC JUBWIBACKILL DIO

FIG. 54

PCT/US2022/074628



WO 2023/015309 PCT/US2022/074628
62/70
#  CAGcollapse HTT

& FKBPins at CCRS
Long RTT, relative to full-length PE2

o 1.7

S

woged

2 15-

g 144

: -y,

g 13,

Q* ey Ees

E1N. .

§ L

VA ey S B L i'&;xs\i“‘j
D D& LG

PN UP PG GP SR AR LR

FIG. 55A



WO 2023/015309 PCT/US2022/074628

63/70

Long RTT relative to trunc

HIT

{3

5 3.0-

228

g

o 2.6+

F- N

£ 2.4

Q@

Q -----------------

5224 ®

§ 20 i @i i i f H j\§ é Jj

Nl L G S IR & P

B G A O I N AP )
&"i} R &3& ,\’3’ ‘ga' oq» .\{9’ 'ﬁ?’ ,‘3‘33'

FIG. 55B



WO 2023/015309

Fold-improvement over WT at PCSKS edit in N2A celis

64/70
SN
AT
AT
AN
ANH¥
AN
AN
AT
AN
SN
AN
AN
AN
N
-
ST
N
A
NN
AN
AN
R
AT
AT
SN
R
AN
AN
R
AT
Ty
IR

-

DU Z3d A0 Juaeanidull PO

PCT/US2022/074628

FIG. 56



PCT/US2022/074628

WO 2023/015309

65/70

L9 @mmxm,& 1L & oush
yrssd J panufingg 1Sy

VLS "OIA

N

G4 ouboued e
sty ousb ueiny

b

gy



PCT/US2022/074628

WO 2023/015309

66/70

d.Ls "Dl

&& s &@\\\\\\\\\\ s G ¢ uonenaug

" (6T¢-LT€ SON a1 OFS)

G 7 vogeumug
(91¢-1€ SON a1 OFS)

W ) ; I N I
Gl T G| sonesun

(ET€-11€ SON A1 OFS)

\\\%ﬁ\\\\\\\\\\\\\\

\
\
\



PCT/US2022/074628

WO 2023/015309

67/70

ILS O

o
Z;

..... AR e S IR A s ERR SR ST S R DY LT

YA AL

N

“ “ W g woyeang

(82£-9€ SON a1 OAS)

%

7
)

N

Py

T

¢ . G| sogewenn
(TTe-07¢ SON a1 OdSs)



PCT/US2022/074628

WO 2023/015309

68/70

x
@
&
LU
.
O
&
5
p
T

>
g
I

Ec48_3.500

Ec48-TSD 1

L0
0
)
0
<t
O
Li

AN

.

60~

UONOSLIOD %

FIG. 58A



50

.

nc_PEmax

-TSD3

o

20

UORIBICT %

FIG. 58B



PCT/US2022/074628

WO 2023/015309

70/70

(827 :ON I O4S 03

65 "OId

(22T :ON I OdS 03
SATR[RI M66ST PUR ‘dLTEH  SANRII MG6STT PUR ‘dLTEH

(917 :ON I OdS 01
SATIR[RI MPO9T PUR ‘d6TED

(S :ON a1 0ds o

SADRRI MT09T PUR ‘d6TEH

ITTEM ISOEL ‘N661A) ‘ ¢ ‘
ATTEM SIE0EL NL6TA) AOTEM EOEL ‘NL6TA) ATIEM SOEL "N661A)

LmE 4T LmE 40 50240 gl RS v

- g 3838 3 g38a88 gEEIey

= S LR ® = o XA ® 3 S w D 2 25 0 &S
T 2T TmXZ 2% 7xXZ g EHHXEZE F 2% hEZ -
H 1 b H i i D e 3 $ 3 \\~ } O H H i i H H D 3 i H } § } Q m!
\\\ - e e v \WNQQ\ } ¢%\ e - &
Bp gL ..N 1N v " e B L ‘\\\.K..é. NS M\ ¢4 8\ . \\N o a »}m.
Gi-L 2N ‘1 w e \\\\mw\\wm G iwgte w&@&wmmwm
SUI O L+ ENTH  » » \\\\\n - \\W\‘ %oy G f g o # 7 W\ . M\ . I O AT N @ nm
. % 4 \H » » »M e:w.:« % by Jvn R
PR GL-L LLANG = nv.\w\ G F gy IW. \H R u\M\\ i ’ g m WW\:
LOYO G+ XS - R . & g % g -8 3 Wm
. o % 2 [
LOIDCHYONYS » 2 kg Loy o2 g 4oy © Ww
P ly]
% . «

.ﬁeQN 2 .M%ON . e a3 # MzON
Le-ASIHM L AMOM J-FHAY JAN3G



