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Polymerase-dependent synthesis of a
replacement strand encoded by the
polymerase against the DNA synthesis
template and which containg a desired
edit. The mechanism is envisioned to
operate similarly to prime editing.
Additional factors or effectors may be
added in trans or as fusions to faciltate
the reaction as a whole (e.g., (a) a
helicase to unwind the DNA at the cut
site to make the cut strand with the 3
end available as a primer, (o) a FEN1 o
help remove the endogenous strand on
the cut strand to rive the reaction
towards replacement of the
endogenous strand with the synthesized
strand, or (c) anCas9:gRNA complex to
create a second site nick on the opposite
strand, which may help drive

the integration of the synthesize repair
through favored cellular repair of the
non-edited strand)

FIG. 1K
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Equivalent terms
PAM strand Target DNA (e.g., for PE with SpCas9 H840A)
nonarget strand
edtstand |-, pegRNA nick e
: Protospacer l PAM
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; Equ:valfnt ferms R (rela%ve fo nick st
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Equivalent terms Prime editing range
P s Drolosgacercomplement gy g0
target srand target sequence
non-edit strand

Prime edlting scope:
Al 4 transition point mutations
Al 8 transversion point mutations
Insertions (1bp to > 44 bp)
Deletions (1 bp to > 80 bp)
Combinations of the above
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Polymerase
(e.., RNA-dependent DNA polymerase

(e.0., reverse transcriptase),

extension arm
DNA-dependent DNA equivalenttems
PEGRNA (or pegRNA) polymerase)
o L anerl RTtempIate
= binding site icl‘ud_gedn
RuvC nuclease~_ 3 "; v S
PE+ 5’ _____ \ '-"“ "
pegRNA Nicking of 3 Hybridization of
+DNA PAM Srand .. primer-binding site i
non-PAM sirand Hﬁ" 4 PEORNATO AN
target strand nuclease \ stand
onédisiend £ /mlll_ltgggg\ gRNA core
equivalent ferms  SPACEr g gRNA scaffold
napDNAbp GRNA backbone
(6.0. SpCasd nickase with inactivated HNH equivalent terms

nuclease domain (e.g., H840A mutation) such
that only the non-target strand becomes
nicked by the RuvG nuclease domain
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polymerization from 3" end of
nicked PAM strand using DNA
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PRNP 7

SEQID NO: 805 Protein sequence .. Gly Leu Gly [Gly| Tyr Met Leu ..
SEQIDNO:806 DNAsequence .. GGC CTT GGC|o6c|TaC ATG cr .. Widtypealile

| prime editing

SEQIDNO: 807 DNAsequence .. GGC CTT GGC |GTC|TAC ATG CTG .. Prion disease
SEQID NO: 808 Protein sequence ... Gly Leu Gly Val| Tyr Met Leu .. resistant allele
12

profospacer ~ PAM
SEQID NO: 809 .. GGG GCRGTGGTGGGG665CCTEICE {066 {CTACATGLTG ..

A
SpCas9 target

nick site  nucleotide |
pegRNA encodes mutation

to target base pair

SEQ D NO: 4082 I'4 SEQID NO: 4083
5'-GCAGTR6TCRE66ECCTTEE-| SgRNA scaffold FATGTAGACGCCARGGCCCCCCAC-T

Reverse Primer
transcription ~ annealing

editing in HEK293T cells template  sequence
PRNP
30
= corect Gio T
25 2 3 conversion
W) o indel
S 15|
< 10 :oZo
5 b o9
oo oZoZo — ool oe]
nonick +4%nick +72nick +103 nick
complementary strand nick

FIG. 27



V.€ Ol

H)
~00H
éf »
H0
HO
H
~00%
M |
s
Ay
14 0
0 WO
0 0 B 0 b

' 640 6400 S0



50/165

L8
W0 Ny

0

W0 ou\z,%
K

N
H



106/165

e T16[2]7/6 6/c[alc[al6 6] & &lG G| AG-0.52% (219 reads)
846/7/G G G G|C C C|A|G|A|C|TIGAIG|ClAICIG- - - - - - - - - AIG G|A A AIG G|A AlG-0.47% (197 reads)
847|716 6 G G|C C C[A/G[RIC|TIGAIGIC|AICIG)- - - - - - - AIG|AIG G|A A AlG G|A AlG-0.43 (181 reads)
848|716 6 6 6/c C Clalafrlc|Tclale clrlclc)- - - -6 lc|alc|ale 6| & AlG 6|2 /G041 (173 reads)
849|716 6 G G|C C C|AlG[AICITIGAIG- - - - - - - - - - - - - - G|R A AIG G| AIG0.40% (169 reads)
B0 TGCGGC)- - - - |2 [2lG 6|2 2 26 [ A|G-0.38% (159 reads)
85176 6 6o clalafplcTclalgclalclgl- - - - - - - - - - - G{A A AIG G]A 216 -0.37% (156 reads|
82 TiceGGCCCen--------- 1= - |76 6lc[al6[Rlc 6[a & AlG [A 216 -0.35% (148 reads|
83376 66 6icCclalolcolalclclalclg- - - - - - - - - - - - A 1 26 GJA A1G-0.35% (146 reads|
8drg------------------ 1= ~|2|TG G|C|AIG|AIG GA A AlG G|A |G -0.31% (132 reads)
835|716 6 6 6/c C clalalrlciTiclale cir T[-|TclalT6 clc|alclalc 6| & Al o|a &6-0.30% (125 reads)
896|TIG 6 G G|C C C|A/G[AIC|TIGAIGIClAICIG - - - - - - - - - - - - - - - - - 1 216-0.30% (125 reads)
897 1166 6 Gl C clacalciToalciclalcigl- - - - - - - - 16[2]6 6] & 216 G| A|G-0.29% (122 reads)
858|716 G G G{C C C|A/G|A|C|TIGIAlGICAlCIG- = - - - - - - -------- 6|2 A|G-0.29% (121 reads)
859/ TIGGGGICCCIAGA--------- |m--------- G G|A A AG G|A |G1-0.27% (114 reads)
860|TiGGGG/CCClAG---------- T G|AIT|G GIC|AIGIAIG GA A AlG G|A A|G-0.26% (112 reads)
81 r66----------------- T/G|A|T|G G C|AIG|AIG G|A A AIG G|A 2|6 -0.26% (112 reads)
862/7/6 6 6 61C ¢ Clla[alc|T/clalelclalclelr el ala|T G |c|alc|alc o2 & G Gla]-0.26% (110 reads)
863-------------------- - -|A|TIG GIC|AIG|AIG G|A A AlG G|A A|G-0.24% (100 reads)
864|716 G G G|C C C[AIG[AICITIG- - - - - - T G{A|TIG G|C|AIG|AIG GA A AlG G|A A|G-).23% (% reads)
865 7/ G 6 6IC C C[A[6|A|c|T6lala]- - - -|Tic|a|T]6 clc|alc]zlc 6|a & &G G|A A[G-0.23% (96 reads)
866/TicG66CCC------------ T G|A|T|G G|C|AIG|AIG GA A AlG G|A A|G-0.22% (93 reads)
87 716 6 6 6{C C Clalc[alcTelalg clzlcld]- - - - - 161C|alc[2l6 6|2 A &[G 6|A A|G-0.21% (87 reads)
bold Substiutions
[ nserions
- Deletions
== Predicted
cleavage postion

FIG. 51G
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875iclalc clalric gmi6iclalc ciTlelzlc T ciTleal6 clalcla a6 Tic|Tic|c clo|T T-Reforence

876
879
81
818

876
879
81

CIAIC CATIG G|T|GICAIC CITIG

A

CTCiCT/6TG GAl6[R AlG|TIC|TIGlC CIG|T TI-97.16% (34265 reads)

CAICCAITIGG CC

CTCCT/GIAIG GlAG/A A 0 CGT T-0.33% (183 reads)

0

R|C CIA|T|G GT|G{CIA|C CIT\G
C{AIC CATIG GICIGICAIC CITIG
A|C CIA|TIG G|T|G{C|A|C CIT|G

A
A
A

1i6lalc alalala AlgjTiciTielc cle
CTCCT6/TIG GlAG[2 la/TiC|TIGIC €6/ T-0.21% (120 reads|
CTCCT/6/TIG GlAIG|A I TiC|TIGTICl6IT T-0.20% (113 reads)

Ling 6

CIAIC CATIG G| TIGICAIC CTIG

A

CTCICT/6/TIG GlAl6[a &6/ TiCiTIGlC Cl6T T-97.35% (95642 reads)

C{AIC CAITIG G|T|GICAIC CITIG

A

C T 0|7 6[RlG G[Al6[2 laiTic|TiGIC Cl6IT T-0.27% (267 reads|

C[A|C C{ATIG GICIGIC[R|C CITIG

A

CTCCITIGITG GJRIG|A A[6ITiC|TI6lC Cl|T T10.21% (211 roads)

bold Substtutions
[ Isertons
- Delefions
-~~~ Predicted cleavage position

FIG. 53E
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