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% of total sequencing reads with the intended
+§ G to C edit at an integrated HBB locus

using SaPE2 in HEK293T cells 0
14 330 | 279 | 239 | 173 | 155 | 70 Eﬂ
— = R
== 16 345 | 202 [ 136 | 142 | 106
=5 - 12
TS 151188 | 148 | 164 [ 126 | 96 | 91
e L 10
N— 105 | 78 101 | 67 | 75 | 74
| | | | | | 0
0 1 12 13 U
pegRNA PBS length (n)
FIG. 47A

Mouse U CRISPRi Modified F+E -5(;itne|ck ;?ﬁece(tj?t gltg +52it2|0k
Forward - promoter  sgRNA - S. pyogeres by 50
piner \ - spaer gflAseafd | P MY

{H

\ Reverse
= N " primer
44-nt lllumina R1 read 263-nt llumina R read

| l
453-bp

PE Repair-seq
lentiviral vector

FIG. 47B
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SaPE2 protein

gy PAM 3 PE2involves only a
3 — 5 pegRNA-directed nick
pegRNA-directed nick
g , PE3+50 dual nicks produce a
PE3+50 3 5 A0t overhang with SaPEs

ina PAM-in configuration

eoRNAdiecednck  nickat 450

. PE3-50 dual nicks produce a
g, 50 nt 3' overhang with SaPEs
ina PAM-out configuration

nick at -50 pegRNA-directed nick

FIG. 47C
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Repair-seq prime edit site, +6 G to G, HeLa CRISPR cells
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Repair-seq prime edit site, +6 G to C
HeLa CRISPRi cells
il Intended edit
0 Indels )
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% of total sequencing reads
with the specified modification
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% ©
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A, A a0
I | |
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FIG. 47E
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Functional annotation class

Number of genes in
CRISPRi sgRNA liorary

Recombinational repair i

Double-strand break repair 36
Nucleotide-excision repair 30
Base-excision repair 23
Postreplication repair 16
Mismatch repair 16
DNA repair (other) 50
Cellular response to stimulus 4

Nuclear division 12
Cell cycle checkpoint 12
mMRNA processing 21

DNAreplication 23
Protein modification 24
Other 39
Regulation of transcription 4
Chromatin processes 83
Total 476

FIG. 47F
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Sa-pegRNA
(SEQID NO: 389) scafold
- b GUCUGAUAGGCAGCCUGCACUGGCUUVUACUR ¢ ueuce
Se-pegRNA used gﬁgce' y ACGGAACAAAAUCAUCUAAGACG A
in CRISPRi screens RT template AUGCCGUGUUUAUCUCGUCAA C
pete LTI
| 3 UUUUUUUCEGACGUGACCACGCCACUUAAGAGAGLEEUU €

(SEQIDNO: 390) templated 3 DNAflap 5~ TGGTGCGGTGAATTCTCTCGCCAA. ..

mismatches |, i ,
(SEQID NO: 391) genomic target sequence 9+ - - - TEGTGEGGTGAATTCTIT-GCCAA. ..

Intended Unintended edits from
G+C o GG edit nearly-matched scaffold

Percentage of reads logy fold change
(log scale) from non- targetmg
PE2 001 01 051 510 2
Intended e Jills N
Installation of additional edts B i >
from nearly-matched scaffold
Al others
Intended edit
Joining of reverse-transcribed [%%r;geﬁ%/\s R | £ ;
sequence at unintended location Il
Deletion farsi
Tandem duplication o J
Installation of additional edts % ~
from nearly-matched scaffold Z
All others |

FIG. 49A
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Sa-pegRNA scaffold
(SEQIDNO: 392) with recoded nucleotides
B 5- GUCUGAUAGGCAGCCUGCACUGGGUUUUAGUA ¢ UCUGG o
Spacer LI 1l A
Recoded PBS LA ACGGAACAAAAUCAUCUAAGACG
Sa-pegRNA RT template AUGCCGUGUUUAUCLIICGG(;ZI&[IJ o
| 3- UUUUUUUCGGACGUGACCACGCCACUUAAGAGAGCUGUA GV

(SEQIDNO: 393) templated I DNAflap 5~ TGGTGCGGTGAATTCTCTCGACAT...-3’

mismatches X X X ,
(SEQIDNO: 394) genomictarget sequence 9 - T6GTGGEETGAATICTTT-GCCAR. . . 3
Intendt ; Recoded scaffold
, reduces homology
G:C 1o GG e with genomic target
Percentage of reads logy fold change
(log scale) from non-targeting
00t 01 051 510 2 0 2
.--/“:ﬁ—: 9
Q:::gf:: -
00t 01 051 510 v, 0 2
O LTI
WUSH2sgRVA | fﬁ ¢
Non-fargeting ngNA} sl 0
S
’/ -0~
//::9;:1 Q
et o oL 4
M e

FIG. 49B



104/166

base mismatch
, or <13-nt IDL nick ,
5 A 3
3 v )
MutS — MutLa PONA R
AL _/ g:

MutLo: (MSH2-MSHG) or MutSP (MSH2-MSH3)
recognizes the mismatch or ingertion-deletion
loop and recruits MutLc. (PMS2-MLH1). RFC
asymmetrically loads PCNA at the nicked DNA,

PCNA signals MutLo: to indiscriminately incise
the nick-containing DNA strand.

EXO1 excises the nicked strand from these
iglgiiions and the resulting ssSDNAis bound by

Pold resynthesizes the excised strand from the
exposed 3 DNA end, using the non-nicked strand
as a template.

LIG1 seals the remaining nick

FIG. 49C
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Inde! outcomes from
PE3J editing system

3)
5 / 3 PE-generated 3 flap
J

' .- 5 containing the edit

nicking of the non-gdited strand

\4
j 5' Flap excision and
A
\Y4

Heteroduplex recognition by MutSc. or MutSp
MutLo: recruitment
MutLo: incises nicked strands around the mismatch

!
2.
3.

Repair of nicked intermediates

M\
A%

Indel byproacts

FIG. 49D
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I HEK293T cells

024 o= 8o

Relative expression of targeted
gene compared to NT control

00

MSH2 ~ MSH6  MLHT — PMS2
SIRNA target

FIG. 49E

0. PE without SIRNA pre-treatment, HEK293T O HEK3 45610 T

- EMX1+5GtoT
30- tBE S RUNXT+3Ato C
. ; ‘O Indels

% of total sequencing reads
with the specified modification
Ne\e

[
|
SNNW
AN
z

MLHTGRNA: -+ - 4 - b ket e

P2 PR3 PR PR} PR PED
+90 nick 57 nick +38 nick

FIG. 49F
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% of total sequencing reads with the specified modification in HEK293T cells
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O PE2
(SEQ ID NOs: 394-404) PE4

(SEQ ID NOs: 40541
Ho#H 0 Ho#5
.. . TGATGGCAGAGG. .. HEK3 .. .ACCTGGATCGCT. .. FANCE
§ PE § PE
AGATGGCAGAGGE B e——1. ACGTGGATCOT BFe——e-
ATATGGCAGAGE M= ACGAGGATCGCT P
ATCTGGCAGAGG = ACGAAGATCGCT p——=x ~
ATCCGGCAGAGS F—=" ACGRATATCGCT p—m—=
ATCCAGCAGAGG — ACGAATCTCGCT =
TGATGGCTGAGG Fe—=- ACCTGGATAGCT ===
TGATGGCTCAGG By ACCTGGATAT(T F=.
TGATGGCTCCOG . ACCTGGAGATCT H.
TGATGGTTCCGG ACCTGGAGATAT E=
TGATGGTTCCCG SES.SSST‘! | | ACCTGGCGATAT =% | | | |
00 N N L N O I ()
(SEQID NOs: 416:421) (SEQ ID NOs: 422427
Ho#H H o4
.. .CTGAGGTGTTCG. .. A2 .. .ACAGGGGTGACG. .. DT
y PE § PE
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CTGAGGCAAGAG B | | | ACAGGGACCTTG —I"I = |
0 2 46 0 5 10 1520
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121/166

.. CTCTGGAATCCATTCTGGTGCCA. . .

pegRNA-templated 3" DNAflap (5-3)

v PE

CTCTGTAATCCATTCTGGTGCCA
CTCTGTCATCCATTCTGGTGCCA
CTCGGTCATCCATTCTGGTGCCA
CTCGGTCATACATTCTGGTGCCA
CAGCGTCATCCATTCTGGTGCCA

. . TAGTGGGAGGCTTGGGA.

v PE

AAGTCGGAGGCTTGGGA
AAATCGGAGGCTTGGGA
AAATCCGAGGCTTGGGA

.. GAAGGGCTCCCATCACATC.

v PE

GAAGTGCTCCCATCACATC
GARATGCTCCCATCACATC
GAAATGTTCCCATCACATC
GAAATGTAGCCATCACATC

CTNNBT G34v

ge
N -
TR
\q .
N3

. .CTGAGGTGTTCGTTGT. ..

Y PE

CTGATGTGTTCGTTGT
CTGGTGTGTTCGTTGT
CTGGTGGGTTCGTTGT

TTGGTGTGTTCGTTGT
ITGGTGGGTTCGTTGT

B {2
" ILRB HI34D Y135F
E— ‘HH
(3 —o—1
NN ol
0 2 4 6 8§ 1 1 2 3
O EMKIGAC
[ o
\Qo ©
ANy ¢ S
e e —to—
0 5 10 15 1 2 3
RNF2 P28H
fe roH
Y e fot
AU Sl
~F °
SR o
0 10 20 30 1 2 3
% of total sequencing reads PE4/PE2 fold-change in
with the intended coding edit frequency of the intened
In HEK293T cells coding edit in HEK293T cells

FIG. 52B



122/166

d 10D [+ ]
d 501+ |13

= V018 ]
3 Qo s | N0

YOLLp+ ] XY
901 p+ 7 0N

Q01 [+ 74N
LOYp+ |
ce=] [ O]9 G+
= YOOG+ | IXNF
{ JOY{+ |

== 0]+
e D0+
= YOO/t
= [09G
= )09 G+
= YOO
= L 0yer EfH
= OOy
=R
= 00)] |+
= Q0L+

1 PE4 intended edit

PE4 indels

= PE2 intended edit

PE2 indels

207
5

/89 BJ8H Ul Uoneaipow
palads au yim speal Buiousnbas [e1o} 1o %

L0 [+ ]
90111+ |
YOI L8+ ]
Q0¥+ |

= Q0L+
= LOYp+ |
3 109G+
. <2©m+
< 90y |

L0}D [+
1 9010 [+
{1 YOO /+
= | 019G+
== 019G+
: V019 G+
o

— == 00y ¢+
s M VO 4
R — = 0] |+

© PE5 intended edit

PE5 indels

3 PEJ intended edit

PE3 indels

1
|
| |
[ ) [ [ ) [ [ o
Lo

§][99 BT8H Ul Uonealipow
polIoads au yim speal Buiouanbas [e10} Jo 9

YU LG+ FH9IA

YU G+ LLANC

Y01 L+ ] YO 8+ XY
901+ 7 Yol g+ 4N

YU |y
(AN
Yo LG
N3

YU 06+
EIH

FIG. 52C



VES Ol

Yol G Yo g+ PG
V0 1+ LLANG o L0 €+ JONYH o 1O &+ IXNS 0
. a1 »m: | AN Lo
= A RN LN Ro “m U Ly
¢ % - AN -
\ 2\ R | Lo
TR0 N -0¢ N _
U HTIN+ YORSH 6580dS &z : -0¢
YOv8H 658008 L) (¢ =67
UDLHT+ L4P-¢3d B
P-73d ©
YNyBad Bunpe-uou ‘Upj N+ 73d
vNyBad Bunipe-uou ‘734 O
UDIHT+ (3d B
(d ©
pajeanun o

- WL

YU 06+

VO L1+ EMIH

4-%
Laad B
.
»
Jd .
.

4

R
|

|
O OO O <F AN o

~

S[89 166¢Y3H Ul S[apu! yim
Speal buiouanbas [£10)} Jo 9



124/166

daes ol
Yolu pajalip-yNyBad o) aAnejel swoust ur uonisod
b 05 0 0o

C\l. ¥ ] L(P
[
(e | oD <t Lo
" 0 ] "

£34 Woy abueyo pioj oy

G N G | /| a1 B EA) 4 kR V| 8=

(d— 7 | (3d— 1/ (34— B R RN L e = =

— " L e ==L 5 T R e i N 2 L e N N P
YO JG+'SIpa 7, Yo g8+ ‘SIpa 7 Yolu 06+ ‘SIpa 7 Yo g+ ‘SIpa 7, YW L5-'sipag)

1493/ IXNNY EY3H 10NV alE



125/166

R A O ¥ HII

oEE Ly

R A g S Y

TR - i JEE

el A oo o R LN

Ly A SN E

— = e T NG
NP N e A S L (PR |

DNMT1+1 Ato A
+49 nick

DNMT1+1Ato C
+49 nick

190 166¢3H Ul
afesn y\yBad papusjuiln Lim speas Buiouanhas ejo 0 9;

o> Lo
| b
(= Dl_
I Sl R
c—gv
_______________ /AN __%___ NP AN B B
t * -
L L
7
———————————————— il R s o R S Tl e =
Py =W
o
| | |
o o~ ~— =)

pajajap uofsod Y
Speal Buiouanbas Jo 9

= Sy R e

£3d woy
abueun pioj G

I
S N
\
/J
A s
N\
B e LT e B ] S B~
\L_\_
A0
Z %

Locus

FIG. 53D

Position in genome relative to pegRNA-directed nick

FIG. 533C



126/166

34€G Ol4

Sjable-l0 Jobie

- - 0
Il N
: -7
¢
.
- 0)

134 O
3o Yo
ALTNTS) = TR

Sjble-10 Jobie|

NEREgn® 000
: 600
Huo__o

A/}

4 0 [
340 - B
L0196+ LXAT —

Sjable-l0 Jobie

[ G 000
WA e
.Ho_.o
TR0
d 0 i
o g
V0 gdoNyS 8
Sjable-lo Jobie
ﬁ__m_lﬂﬂdﬂd.hl 000
) — 600
.Ho_.o
— (0l
B0 I
34 O Nl
1019 G+ EXTH — 0

100] Palaads au) Je Bunips swiid Ui speal Buiouanbas e10 Jo 9;



127/166

9¢¢ 9Ol
1 I
T
. _
1SS
ey
1 g WW
1019 ) B
ey Lol

Buiouanbas a}lelesoiai
10} 104u09 Jofe)-Uo ‘eToH

(1u) Bua) syjatesosiu sauifjodouioq

4€6 Ol

(+HTN) 94} LOH -+~

S
e \\
.\\\.\\ i
\ m
\% \ 70
Ik [ 190
ya \\ 90
7
_z” 4 )
— 000
RN 2N
NN
N4 \ 1[50
: , [ 1020
J B
-
e
|
Z3deTOH- - -

CHSIV |dYH —
Wl dyH——

6

(1u) bua) syjatesoiu sauiAjodouioq

000
00
010
G0
000

G0

$Deal J0 UONIY} SATRINLINY

Speal Jo Uonoel



128/166

avg 9l
Jjou

BINONS UOISUS8 & ployeas Ja0eds

Y S S S

£ 1] 1V G yNgoad

£ dlcl& G yNyPad
N

YvSG 9l4
10p0d S9 14 ATINI | YOY8H MrBEN M12ZY 658008 XeWw3q

\ \ \

oSN OpAGSTNGG 08998-4pAgSINDS99S 0SSN

(601 :0N 01D3S)
LY ATIIN Y0¥8H 63e0dg 73

/ / \

OpASSTNG 7XS99S-9INILX-74S99S 0SSN

(621:0NC1039)



129/166

=
=
D
=]
D
=
=
(<5}
=
=
o

o=+l vNyBades xewey

. *H yeucyy
3[ SRR ol BT
:[ goprg |

oo b 3Esget & yNyBades xewy3d

HEK293T 7 substitution edits

TLmen  apepenps | YU
[ Uz

o o] G

£ yNyBade+ XeuwgTd
XeWs3d

ot | YeUETd
PUREL

A yNyBada+ xewyad
s RCITEY

4 Xewz3d

4 (3

o0 O O o o
<+ <©O <o o~

Lojeaypou paiyaads au} L
speaJ Buiousnbas g1} 0 9

HeLa, 7 substitution edits

[
Lo

FIG. 54C



adys Ol

|
[
=

§[/80 L6GZ)TH U Uoeapow paioads
U} Uyim speal Burouanbas [ejo} Jo 9

|
f—
o

130/166

(Y008 V090 (009G YOI |4) (0019 G4) (@S venz) ) ) (LO9 o) (as n93)
JIOW |YIYO O YLLT108  [1eIsul 4661A QHEIH eIsu Y161 d L0 eIsUl \L2)9 Y09 G+
7/198H iVl PHOX0 §THaD dN¥d q9H
7 _4_ N\l ﬂ / "N N |
SINHNY Lo [N ¢ re |k A el : N |
N N N | 1N K qlor (7 \ wlom N NI (4
u _ 1N - A . N |
|* 1 L L L o || YUY L ([N
u B B 0z L 0y |,
(7 (7 (7 (g L9
TEy 1! \ N~ |
R ) m m i
¢ - \ \
\
. -7
. ¢

O OXWId 2 S Xewq]
A S XeWd @ o Yeuzd
ODBE¢(d oo

o o
~

|
$[80 BTOH U uougo\'mpow palIads
U Uyim speal Buiouanbas [ejo} Jo 9

|
[
IS )

|
[
=



131/166

3%G Ol
063 %6 G4

SiEpUl [
}ipo papuely| ]

d 7Ad
: ]
-0 &5
% 8
—0r
(98¢ :0N 01D39) s

(385 0N 01D3S) Roedsod )

T TOOVLLIODIVYLLOLIL VT " T ODYDLDDDDYYLLDLD=0YY " T
CODLYYIIDDLLYYIYIYOLL TTODLDYIDDDLLYYDY D=0 Ll T
Jipe Jus|S ) (8¢ 0N 01039 VIepzipL

(/8¢:0N QI D3S) viaPe iy 9 G0

505d! pantap-uafed u Buyps suilg



132/166

49§ Ol

(0019 G+ Y0} | }4) (001964 (1019 94)
[EISUl 46514 QHEUH [BISUIY161d osu | J+ 109G [BSUALZD
Yl PHOXD 7Ny 10N it
G4 4 1 Aad S 3 1 A G4 ¢ d fd mm_o
T I TR T
. : 0 E L | fregg
| L 1L . . . lwSS
. gy " B w Sz
199 papuaiy| ] (g

/80 | Aewuid ur Bunips aud



133/166

YU G+ Y 01 [+ VH9TA -
Youge+ ") 01y ¢+ IXNNY =
Yo g+ L 010 ¢+ JONYS

YU 0+ Y 01 L |+ EMTH

[}

o o
° .... Oe,

.
34
00

o8° 8o -

3 00 of 00 0 S0 —

b R0 0| % —

o
°
o
e
°
|

V4GS Ol

|

qeeo s

®e

o0 3
o0 °

° Y]

° °

H oe

o 009 o
| | |

2
°
°
°
°
Q
°
|

[}
.
°
°
YN
T
°
|

b ¢ ¢ b0
S99 BJoH Ul
JIpe papusjul o} Jo
fousnbay ul abuey) pjo4

A A I A
S1j99 BJoH U
UOJepOLl paljoeds oty yym |

(857 0N 0103
049899
(L87:ON 01D39)
0148993
(967 :0N 01 D39)
§¥3993
(670N 01D39)
043993
(601:ON Q1D39)

(XSOISIINILX-XSIOS

(621 0N 03]

(XSOISIINILX-XSIOS

(671 0N Q03]

(XSOISIINILX-XSIOS

(610N D3S)

(XSOOS-INALXTXSIOS

(621 0N 0 03]

(XSOS-GINILX-XSIOS

oYU
14-6Seau

pngS N
oSN

SIN
a9

[UONIPPY

IPBEN
MY
65€0

~—(d

14 Uopoo
duosuag

Speal Burousnbas [e10} 10 %

SaIMd9)IyaIe 3



d3NNILNOD V&G Ol4

134/166

Yo G+ Y01 ) L+ ¥493A -
Yougg+ 9 01y ¢+ LXNNY
Yol g+ L 010 €+ ONYH
Yo 06+ Y 01 L 1+ EXTH -
(21} -ONQD39)
wodegesosl b el s heeteeiz b 8099995 gSNEXIS99 : :
(21 ONQ03)
SRR - | e n]e e 21899 ppgS TNES99S ; ;
(601 :ON @ 039)
SHIES: - e 3 sqeeey - 0S99SopAgSINTXSIS t t
(L:ONQD3S)
P 2 wolt of s b £4999S-INILXEXS99S ' ;
(657 :0N 0 39
b e fop o0 - ool vefeed b 7XS998X9999:74899S ; ;
S A A 2 e SIN - MEN L uopey
S99 70K U §(90 E78H Ul 165U _mﬂ_mmwvw< X%Nmmom Kdosueg
13 Papuau ay Jo Lofealipow peyjoads au) yim | "

fouanbay; Ui a6ueyd pio4 speas Buiousnbas g1} J0 9 SaIna)yale I



135/166

4 N\
YU 1G4+ Y019 [+ ¥49FA .
YU+ D019 &+ LIAING dgq Ol4
YIUQE+ YOS+ LXNNY »
YU G+ 101D 6+ 4ONYH ©
YU+ Y019 9+ Z4NY *
YU 6+ YO L 1+ EYTH -
\\ J
(01:0N @ 039)
. | oSN Tyl XS99S0 gSINTXSIAS  + :
o | osCsep oo = ofo o ee esollo GQOzoOmmv
o | et e i codposeeentle L 0pgSTe gypgSIN CSIppgS NI+
T . AmN__ozo_gmmv@om
N ! P P A T SN, SN 7X$99S-9INALX-TX b4
U5 Uohs 621 0Nl gwgm
LES - SN L SIN: SN 7%$998-9INALX-2 : '
UpAS IS (621 :0N 01039)
- g8 o e gpoSIN S99SINALX ISR - . -3
boo¢ o7 b 006 0 0 0 oo 0 SN SN By WOBEN L1 Uopoo
S[/80 BToH Ul 80 ETOH U w89 (IERY 14-65eu L0ZY  Jduosusg)
193 papUA al) 0 UOjeaypow paljoeds a | %9 |

fouanbayj Ui a6ueyd pio4 speal Buiousnbas g1} 0 9 SaInjoaliole 3d



4 )
YU G+ Y01 [+ H9TA -
You g+ 019 9+ LLANG -
Youge+ ") 0y ¢+ IXNNY
Yo g+ L 00 ¢+ JONYS -

YU L+ Y 019 9+ ZANY

Y06+ Y01 L |+ EXTH J

d3NNILNOD 89S Ol

.

(<o)

m o oe| o o

S o ope occee 0 - o sojes of eegqe

®

| e oo oooHMMw 0o = | opoe  de eee d S OMM

ypo ¢ ¢ b 00 0 06 00 0 0

S8 BToH U S50 EoH U
1po papuaL 4} Uopenypol payoads au

fousnbay; Ui a6y pjo4

Speal Burousnbas [e10} J0 %

oprgS N pppgSIN
oSN gpgSIN

0SSN opagSIN ospgSIN
Al N SN oSN

opAsS N

SIN
Wil

SN
Wigl-N

(01 :0N Q03
X899S4 \gS TN-TS99S

(01 :0N 0 03]
X8998 5 gSN-TS99S

(01 -0N Q03]
X899S4 \gS TN-TS99S

(01 :0N 0 03]
X8998 5 gSN-TS99S

(01 :0N Q03]
148995 0p\gS TN-TS99S

o
L4-68eQu

} + =Xew3d

WP6EN LY UOpod
XY 1duosua)
65€) |

Sa.nda)yole 34



137/166

YO LG+ YOLD [+ ¥H9FA = WU+ 101D ¢+ FONYVS

YOUGP+ D09 9+ JLANG = YU I+ YOI 9 9+ ZANY
YUGE+ DO E+ IXNNY « U6+ YO L 1+ EXTH -
08,° %00
o Moooo
o &2y
p ¢ ¢
§]|99 EJoH Ul
P8 PoRUEII a4} 0

fousnbay ul abuey) pjo4

VoS Ol

(570N 01D39)
049399
(187 :ON Q1D3S)
01¥$993
(967 0N 01039
843993
(667 0N 103
043993
(601 :ON 01D39)

(XSOISGINALX-XSIOS

(621 0N 01D3S)

(XSO9S-9INALX-¢XS99S ov>wm._z

(621 0N 01D39)

OSISINILITISIIS  ofppoSN

(621 0N Q1D3S)

(XS99S-9INILX-0XS99S - :
(621:0N 01039
(XS99S-9INFLX-CXS9IS - - =—(qd
1y pue SN AN LY
FSEOU UB3MIa Joyun W) X2ty pezuwndo
2 6D uopo) |
SaInjoaliole 3d



138/166

d3NNILNOD V96 Ol4

YU G+ YOI ) [+ 493N = UG+ 0D €+ JONVA
YU g+ 0019 %+ LLANG = YU |+ Y0 9 9+ ZANY
Youges Q0 €+ LXNNY = YOG+ YOI LI+ EXTH

(21 -ONQI039)
o 3odfos o8 - X999 pngSTN-E49S99 ! :
(210N QI039)
S L - £4599S-oppgSTN-EXSIIS t t
(601:0N @1039)
RACE - 7%8998-03gSINXS99S . .
(1) -ON Q1039)
e o2 L £X9995-9INTLX-EX399S ; ;
(S :ON 01039
b e fep o0 L 7%9998-49899-748993 ; ;
I ¢ 7 | 0 Ly pue SIN WP6EN 1Y
S[0 BToH U §SBOU UBBMIBC JoNUI mﬂ_%wo v:wmm pezindo
104 PapUaI 341 0 | [EUOHIPPY 60 uopo) |

fouanbaly ur 9Bueyo pjod SaImoa)yle 3



139/166

d3NNILNOD V96 Ol4

YU LG+ YOI) [+ ¥49TA = UG+ 10D €+ JONVA
YOUGp+ D019 3+ LLANG = YU b+ Y019 G ZANY
YU 0+ YO L |+ EXFH -

Youges 0 0y ¢+ LXNNY

0e°®
o

3

.
°

b 0o

ee 00y ® 00 o

2°
[
00
o
o®
o

st

¢ T |
][99 BJoH Ul
1Ipe popuajul o} Jo
fousnbayy Ui a6uey) pjo4

0

opAsSIN
ov>mm._z*

(oGS e
0pAgS e

opAgS e

SIN
)

(601 :ON 01039

oSN DS99 gpgSINTISOS + 4
(604 :ON 01039

oGS N 05998 0p\gSINTXSIIS 4
(621 0N 103

SN Z/S99SINALXDG998 4 ;
(621 0N 01036

oSN DS99SUINALXDS9S - ,
(621 0N 103

oSN S99SIINALXDIS99S - - 73

SIN L4 pe WeN LY

W seuueaMagiaq]  Micgd pazundo

6D uopo) |

Sa.Mdallya.e 34



140/166

d3NNILNOD V96 Ol4

YU [G+ Y01 ) [+ 4T = WU+ L 01D €+ JONVH
YU Gp+ 0199+ LLANG = YU p+ Y 019 9+ ZANY -
YUGE+ DOV E+ IXNNY * Y06+ YOI L |+ EYTH -

® 0o
ovoo
g

e oe
@ O pe 0000 9
©oeo

00®
00®
o
o
o

@0 e
@000|0 © 00
(1] o

oo |0 o0ee| ® O O

S]j60 BJ8H Ul

}Ipo papusiul oL Jo
fousnbauy ur 9Bueyd plo4

opASS N gingSIN
o>§.om._z .ov>mm._z

opngSIN

0SSN pAgSIN oppgSIN
alpaSIN gppgSIN g8

SIN
g9

SIN
Y

(01 -ON 01039
0469950\ gSINTXS99S  + ;

(01 :0N €1 039)
0469950\ gSINTXS99S  + :

(601:0N €1 D39)
069950\ gSINTXS99S  + ;

(01:0N 01 039)
0469950\ gSINTXS99S  + !

(601 0N 0103)
(XSS A gSINCHSIIS + <-Xel3q

1Y pue MEEN LY
GSeOU UBBMIBG YU WIZZH  peziwido
680 wopo) |

+

SaINaa)IYdIe 34



141/166

g9G Ol4

VK
710 open) 1y A YOYBH YPBEN h22d 65800 I\H YeW3d-di)
ST 0pASSTNG 08996 1A ING-0XS99S (010N Q1 D39 (PASSTNCE
WOvBH 6sed (1207 e 10 Yed)
78H 6503 I\H e
07\SSTNGG 2S99SIINLXXS99S (62} ‘0N 01 D3S) ASSTNGG
BN YO 6520t gl _EQN@
onAsSIN OpASSTNGG 0S99S-9INILX7XS998 (62 ONAIDIS)  gpAgSTNAD  afpraS N
EE K
/o uapoa) 1 A OGH YFGEN X124 65005 YeU3g
oSN opASSTNGG 0S99S-0pASSINGGZKS998 (601 :ONAIDIS)  pASSTNG
L4 AT YOPBH 652003 (3
I3SSTNG 2/S99SIINALYDS99S (G2 :ONGIDES)  OpASSTNGG



O o O

Z

S|

Intended edit

8§ B O

Indels

142/166

LN
0N e
.
X o=
W 7ozrs 717278
T
%
4%
4\%/&;7
e %
o
%
o
%
- - i - s

§]180 870K Ul Uonealjpou paads
au) yim spead Buiousnbas (g1} J0 9

VEGFA
+1CtoA,
157 nick

RUNXT DNMT?
t3AlC, t6GtoC,
+38 nick +49 nick

FANCF
t3C10T,
+48 nick

RNF2
G loA
+41 nick

EMX1
$HGtoT
+53 nick

HEK3
HToA

+90 nick

FIG. 56C



143/166

I Yo

— Xel34-diD

— }\-3d-diD

— «(d

L Xel3y

— (1d

(de]

Lo S oD (e | ~

)19 BJ8H U1 Ip8 paiaads au} jo ausnbed) Ui abueyo-pjo4

o

FIG. 56D



496 9l4 396 9|4

144/166

(053d1%3d) - - - -
g ouogs  uoN 5 S
_N_qg_oimﬁiﬁﬁé mmﬂm ﬂo mMmm ﬂo
._ ._ T __|_ JW - EQ g @ ™ i
T, 5 2 ips BT s
| i £8 o LA teZ g
g . L T ) -%MM.W
: REE I S 3
: so o Foy 2= _ é%_m : gw v éwm
JIp3 papusiul O g I3 papualu| - By L S 3

S)Sdl paniap-jusged
‘3d Ui U0JBU00 VI8PZ L) I GTHAD 1E60H3H ETeH



096G Ol4

YUGG+  YOUON Yugp  YouoN YU |+ P g+ UL
T 0700 T L0z 00 TS0 7 hS00 0 7 b0 0{bryNuupHmA
N N N A S N I S S I S L L
o A EE T T W IR I LI S
2 il 0| : || : 0| E -DL.. . : (¢ [ Y=Z=
< || ” H0r 1 |- ! -0Y . Crop | 0[] [ . -MMWWFM
. Sepuj o bgg : : Sepulo o9 ¢ ¢ SjpU o Fgg L Sepuio fgg - ¢ SEpuo -ovmw S.
13 papualy] o 13 papuBly] o 18 papuy| 13 papuay| 13 paplayl o [ & s
| 08 08 08 08 ‘5 B8
0196+ 0L 14 001964 L0994 SRS
[eISUI 45€ A GEVH GZT [BISuY161d PH0XO UOM3SU | J+ 74N L0}9 5+ 40N [BISUI ALZ)9 i




146/166

V.S Ol

ployeas yNyBad ojui uonduosuel
9519A91 WO} S}IP3 Papusjulun Jo UOISOd

JIP8 9+ 0} J+9) Papus}ul jo U0RISOd

£ TEILN JYPRPILOILOL LYYOLIIAILOIL G

" (oo N
ojejcue) 1 yyBd ¢

¢ B@<<<QUQ-BBBUBE<<@BQQWQB@@B~m
ANENTEY
0 )

m§\§\

ployeas yNybad
NEREY

80UaNbas aioush pue pioyeas y\ybad
DOLISUI) 9S13A8) Uaamaq ABojouioy ju-G

1

I 3258-ESEESSWSSB q
ANEEN
o 3

£ FZIOYYI0OPWPOILILLYYOLIAILODL G

|

150N 039)
ojejdus) 1Y ynbed ¢

m&\\\\\\\\\\\&\\\\\\\\\\;

Ploieas yNybad

80UsNbos 19616} AILIOUsY
ploieas papooa Ui yNyBad Aq pejeidus) de NG ¢

80UaNbos 19616} AILIOUsY
SU8B18 [YSIHO U pasn yNyBad Aq pajerduws) dey g ¢



147/166

4.6 Ol4

\INyBs Bunebier-uou
WN&0S ZHSI

\INyBs Bunebie)-uou
NS08 ZHSH

~ oLM” Saqe
“o— DBz
\o\“\k o
.0 T LS 150 10 100
= e
e
\\\ of
.0 r 006150 10 100
ru%
. 0 r 006 150 10 100
|QA/0 i
.0 r LS 150 10 100

BuieBle}-uou oy abueyp pio} CoT

(a[as Boj) spea. Jo afejusalad

SI8LJO [y

DIOLBAS payayeLL-A|Jesu Wi S)p [BUONIPPE JO LOE|RISY
uoneaiidnp wapue|

Lojole

UOIIB20] papusjuILn Je 80uanbas paqusueIl-esianal o Buuior
Y papusly|

Plojeas papodal yim yNybad 734

S194J0 [y

DJOL.IS PaUQYeU-fleaU Wodj Spa [UORIDPE JO UONe|elsu|
Loneaijdnp wapue|

Lolofeq

LOI1BAO| PapuB)UIun Je aouanbas paquasUen-asianal jo Buiuiop
JIPa apuaiul

vNyBad usaias 0G+¢3d

S1Uj0 [
D0}IBOS PaLoyeu-A|IeaU ol SJpa [euonippe o Loneleisu|

1Ipa papuayy|
Ployeas papodai yjim yyBad 73

SI9UJ0 ||
PJOLIs payajew-A

}Ipe popus|
vNyOad usaias 734

189U LA} S)IP8 [BUONIPPe JO Uone|elsu



148/166

000 Xy
]
- DI
¥
e
RIS
E
.l..
R —
T

DO\

%

E
30
—

30-

S[j80 BTOH U
Loealipou pajioads au) uim spesl Buiousnbas (210} 0 ¢

J01Y [+
Y493/

J09 %
HLANG

J0Y ¢+
IXNNY

1019 €+
JONY4

VOO0t
il

VO L+
OFH

—~ [ P
~

FIG. 58



149/166

1ID3 apusjul 8y} Jo Aouanbay
U o6uey pioj 73d/vad

£ 2 o -
2 X °
o ©
oooloo BB
%48 .
o 4@ T
O@O
o3 -
O O Ol e O N
ooo@?o
o oo
oooog o o % B
§[[99 LE6¢H3H ul

Number of bases inserted or deleted

in prime edit

FIG. 39



150/166

a)IS palips
a0Uanhas

— Q%

09 'Ol

109G 109G SUdl  YoL|e
2 O =TI = o
TV NP F
B | T hn =S
iy SE
wNyBoder 134 N N g3
WNyBeds: 734 O -0 B3
34 O ”
L (g
0y
q W % vg q 5 %A_WN_W C_%ﬁ_\o,_:%rﬁ @

PRRGEE
@ Cesc_/\zm@g

§]j99 pajipo
aibuIs yyim a0
plusseid 34

A/@@

SN O JE T
Buipooua-yNybad



APOE R136S allele installation,
APOE4 mouse astrocyte

151/166

=

-]

D

-]

D

=2 «»

s I

= <=

| | |

[ ) [ ) [ e
oD [N | ~

Lojeaiypo Payioads auj
SpeaJ Burouanbas [ejo} J0 9

PES

PE3

FIG. 61



152/166

d¢9 Ol
Jip pepusju|
|81 06634 BToH

0

ARR A

-
€1 1d8esd]

Ssi

o
Jav

—
[

L0jajeq
ol (663 EToH

L
~

L B
[

—_
N

T ' 7T
~
]

V9 Ol4

Jipe pepusiu|
|6l (G-¢3d BToH
: 0

_b)1deesdl
| d8EGd L -

Ul
€1 1d8E5dL

T gL
1 IgSdl.

L L
[

L B
N

[ag]

—T
[
h

LI011e30| papuajulLin Je sauanbas pa 14! o Butuiop

L L
~
'

|6l (6-¢3d EToH



153/166

9¢9 Ol4

1Ipa papuaju
|d6l (G-¢3d ETeH

0 b 0 3

¢ b |datedL- 7 lgeedl

¢1dgesdl

gL

[ e

uonajaq
|de (G-63d BT8H

L
~

—T T T
[N}

—
N

L
~
]



PE3 with 153 (p3 inhibiting protein), HEK293T cells
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PEmax increases indels in addition to the intended edit
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