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Supplementary Fig. 1. Uncropped SDS-PAGE gel images in this study.

a, SDS-PAGE gel of purified proteins (used for Extended Data Fig. 1a).

b, SDS-PAGE gels of prime editor complex reconstitutions. After size-exclusion chromatography,
the peak fraction was analysed (used for Extended Data Fig. 2a, 5a, 7a, 8a, and 9a).
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Supplementary Fig. 2. Uncropped urea-PAGE gel images of prime editor complex reconstitutions.
After size-exclusion chromatography, the peak fraction was analysed. The gels were visualized

by SYBR Gold staining (used for Extended Data Fig. 2a, 5a, 7a, 8a, and 9a).
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Supplementary Fig. 3. Uncropped urea-PAGE gel images of in vitro prime editing assay.
After the reactions with Cy5-labeled substrates were stopped by the addition of quench buffer,
the reaction products were separated on urea-PAGE gels. The gels were visualized by Cy5
fluorescence (used for Fig. 1c, 3¢, and 4h and Extended Data Fig. 4a, 4d, and 10f).
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Supplementary Table 1. Nucleic-acid sequences used in prime editing assay.

In vitro prime editing assay

Target DNA

Name Sequence

TS CTAGTACTCTGCCATCACGTGCTCAGTCTGGGCCGATTGCTCTAAGTGATC

TS-MM CTAGTACTCTGCCATCAGAGCAAGCACTACGGCCGATTGCTCTAAGTGATC

5'-Cy5-NTS GATCACTTAGAGCAATCGGCC

NTS-3' TGA CAGAGTACTAG

pegRNA

Name Sequence

pegRNA GGCCCAGACUGAGCACGUGAguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuuc juggcaccgagucg
guge

pegRNA-MM GGCCGUAGUGCUUGCUCUGAguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaaguggcaccgagucg
gugc

pegRNA-6nt GGCCCAGACUGAGCACGUGAguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaaguggeaccgagucg

pegRNA-10nt
pegRNA-20nt
pegRNA-ACG
pegRNA-AAA

pegRNA-GGG

gGLgéCCAGACUGAGCACGUGAm Jjuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuuc juggcaccgagucg
ugc

?BC?CCCAGACUGAGCACGUGAnuuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaaguggcaccgagucg
ugc

g(;%%CAGACUGAGCACGUGAnuuuuagagcuagaaauagcaaguuaaaauaaggcuagucoguuaucaacuugaaaaagugCGUccgaguc
ggGA(i\(i\CAGACUGAGCACGUGAnuuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaagugUUUccgaguc
Z;ZGG%)GCAGACUGAGCACGUGAnuuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaagugCCCccgaguc

The guide sequence in the pegRNAs and the target sequence in the TS are underlined, and the scaffold region in the pegRNA is in lowercase. Moreover, in the lower three modified
pegRNAs, the different sequences from the pegRNA are highlighted in bold or uppercase.The RTT sequences are colored yellow. The PBS sequences and their complementary
sequences in the NTS are colored pink. The PAM sequences (TGG) in the NTS are colored purple.

In vivo prime editing assay

pegRNA or nicking sgRNA

Edit Sequence
pegRNA-WT GGCCCAGACUGAGCACGUGAguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaaguggeaccgagucg
HEK3 gugce
+1TtoA pegRNA-mutant GGCCCAGACUGAGCACGUGAguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaagugAAGeecgaguc
ggCuUU
pegRNA-WT GAGUCCGAGCAGAAGAAGAAguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaaguggeaccgagucg
EMX1 gugc
+1GtoC pegRNA-mutant GAGUCCGAGCAGAAGAAGAAguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaagugAUCccgaguc
ggGAU
pegRNA-WT GGCCCAGACUGAGCACGUGAguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuuc juggcaccgagucg
HEK3 gugc
+1 Alinsert pegRNA-mutant GGCCCAGACUGAGCACGUGAguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaagugGGAccgagu
cgguccC
pegRNA-WT GGAAUCCCUUCUGCAGCACCguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaaguggcaccgagucg
FANCF gugce
+5GtoC pegRNA-mutant GGAAUCCCUUCUGCAGCACCguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaagugGAGecgaguc
ggCucC
pegRNA-WT GUCAUCUUAGUCAUUACCUGguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaaguggcaccgagucg
RNF2 gugce
+1CtoA pegRNA-mutant GUCAUCUUAGUCAUUACCUGguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaagugGUAccgaguc
ggUAC
pegRNA-WT GGAAUCCCUUCUGCAGCACCguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaaguggcaccgagucg
gugce
FANCF pegRNA-mutant GGAAUCCCUUCUGCAGCACCguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaagugGAGeegaguc
+5-7 GGA del ggCuC
sgRNA GCCCUACUUCCGCUUUCACCUguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaaguggcaccgaguc
gguge
pegRNA-WT GGAAUCCCUUCUGCAGCACCguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaaguggceaccgagucg
guge
F8A"I:ItCFC pegRNA-mutant GGAAUCCCUUCUGCAGCACCguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaagugGAGecgaguc
+ o ggCuC
sgRNA GCCCUACUUCCGCUUUCACCUguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaaguggcaccgaguc
gguge
pegRNA-WT GUCAUCUUAGUCAUUACCUGguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaaguggcaccgagucg
guge
'?NI'F'Z pegRNA-mutant GUCAUCUUAGUCAUUACCUGguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaagugGUAccgaguc
+ ins ggUAC
sgRNA UCAACCAUUAAGCAAAACAUguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuug juggcaccgagucgg
ugc
pegRNA-WT GGAAUCCCUUCUGCAGCACCguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaaguggceaccgagucg
guge
'?1'\,‘;12 | pegRNA-mutant GUCAUCUUAGUCAUUACCUGguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaagugGUAccgaguc
+ el UAC

sgRNA

UCAACCAUUAAGCAAAACAUguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaaguggcaccgagucgg
ugc

The guide sequence in the pegRNAs is underlined, and the scaffold region in the pegRNA is in lowercase. Moreover, the different sequences in the mutants from their WT are
highlighted in bold and uppercase.The RTT sequences are colored yellow. The PBS sequences are colored pink.



Supplementary Table 2. Nucleic-acid sequences used in Cryo-EM analysis.

State Name Sequence
pegRNA-termination-MM GGCCGUAGUGCUUGCUCUGAguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaaguggceaccgagucg
guge
Termination 5-NTS+3nt CTAGTACTCTGCCATCAGAGCAAGCACTACGGCCGATTGCTCTAAGTGATC
TS-MM GATCACTTAGAGCAATCGGCC CTG
NTS-3' TGA CAGAGTACTAG
pegRNA-initiation-MM GGCCGUAGUGCUUGCUCUGAguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaaguggcaccgagucg
gugc
Initiation TS-MM CTAGTACTCTGCCATCAGAGCAAGCACTACGGCCGATTGCTCTAAGTGATC
5-NTS GATCACTTAGAGCAATCGGCC
NTS-3' TGA CAGAGTACTAG
pegRNA-pre-initiation-MM GGCCGUAGUGCUUGCUCUGAguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaaguggceaccgagucg
guge
Pre-initiation TS-MM CTAGTACTCTGCCATCAGAGCAAGCACTACGGCCGATTGCTCTAAGTGATC
5'-NTS GATCACTTAGAGCAATCGGCC
NTS-3' TGA CAGAGTACTAG

Elongation (16 nt)

pegRNA-elongation-16nt-MM

TS-MM
5-NTS+3nt
NTS-3'

GGCCGUAGUGCUUGCUCUGAguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaaguggceaccgagucg
guge

CTAGTACTCTGCCATCAGAGCAAGCACTACGGCCGATTGCTCTAAGTGATC

GATCACTTAGAGCAATCGGCC CTG

TGA CAGAGTACTAG

Elongation (28 nt)

pegRNA-elongation-28nt-MM

TS-MM
5'-NTS+3nt
NTS-3'

GGCCGUAGUGCUUGCUCUGAguuuuagagcuagaaauagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaaguggcaccgagucg
gugc

CTAGTACTCTGCCATCAGAGCAAGCACTACGGCCGATTGCTCTAAGTGATC

GATCACTTAGAGCAATCGGCC CTG

TGA CAGAGTACTAG

The guide sequence in the pegRNAs and the target sequence in the TS are underlined, and the scaffold region in the pegRNA is in lowercase. The RTT sequences are colored in
yellow, with uracil in the RTT highlighted in bold except for the pegRNA-pre-initiation-MM. The PBS sequences and their complementary sequences in the NTS are colored pink.
The reverse transcription sequences pre-added to the NTS are colored in blue. The PAM sequences (TGG) in the NTS are colored purple.



Supplementary Table 3. Oligonucleotides and constructs used in this study.

Mutants
Mutation Forward primer Reverse primer
D10A GCCATCGGCACCAACTCTGTGGGC CAGGCCGATGCTGTACTTCTTGTCACCTCCA
insertion ~ ACCCTGGCCAACGGCTCCGGGACAGGGGGTACC CCGCTTCCGGATCTCTCCCGACCCCGTTCCAAGG
G1054-RTARH-E1055 CTAAATATAGAAGATGAGTATCGGCTACATG CAGTTGTGTTGCAGCCCTTC
vector GAGATCCGGAAGCGGCCTCTGATCGAGAC GCCGTTGGCCAGGGTAATCTCGGTCTTG
insertion ~ ACAAACGGCGAAACCTCCGGGACAGGGGGTACCC  CCACACGATCTCCCCTCCCGACCCCGTTCCAAGG
T1068-RTARH-G1069 TAAATATAGAAGATGAGTATCGGCTACATG CAGTTGTGTTGCAGCCCTTC
vector GGTTTCGCCGTTTGTCTCGATCAGAGGCCGCTTC GCCGTTGGCCAGGGTAATCTCGGTCTTG
Constructs
Plasmid
His-SUMO-PE2 https://benchling.com/s/seq-NSua7guclligrgjpUgTH?m=sIm-f2zy3CFR9ypIWc0x6aoS

His-SUMO-SpCas9 D10A/H840A
His-SUMO-RTARH
His-SUMO-G1054-RTARH-E1055
His-SUMO-T1068-RTARH-G1069
His-SUMO-PE6a
His-SUMO-PEGb
His-SUMO-PE6Gc
His-SUMO-PE6d

https://benchling.com/s/seq-PKZ29WQG5SLVXMUFVTH4?m=sIm-j9XhGzQO0hVi92MwJrd86
https://benchling.com/s/seq-5spL3S03h91Yxs3bsWFa?m=sim-YahBQRVNgYQS8mvgXRtr
https://benchling.com/s/seq-OyRwnDSdsOuam6NtNa3G?m=sIm-w30QgNCixA32chdwWUgy
https://benchling.com/s/seq-To7DIVFp4tkK7Jaa4z6P?m=sIm-w\W8hCIEjSSDEHseFwMil
https://benchling.com/s/seq-tjRzTiRgBo3mwWaxiPrw?m=sIm-q6276dfnucvtCsm1LVrE
https://benchling.com/s/seq-tWyqrcDfQLRmgT8xx3tA?m=sIm-1dsj1kE73NEwo2rv6S7G
https://benchling.com/s/seq-7cXy6MwkHCLeGRG8U495?m=sIm-c43MX30JwkzXID5TCUtQ
https://benchling.com/s/seq-0pmF30RQxiEX6avdostb?m=sIm-FFHeOcVK2GMAUUAbhi4A

In vitro transcription templates

Forward template

Sequence

T7promoter-Fw

GGATCCTAATACGACTCACTATA

Reverse template

Sequence

pegRNA-Rv

pegRNA-MM-Rv
pegRNA-6nt-Rv
pegRNA-10nt-Rv
pegRNA-20nt-Rv
pegRNA-ACG-Rv
pegRNA-AAA-Rv
pegRNA-GGG-Rv
pegRNA-termination-MM-Rv
pegRNA-initiation-MM-Rv
pegRNA-pre-initiation-MM-Rv
pegRNA-elongation-16nt-MM-Rv

pegRNA-elongation-28nt-MM-Rv

CAGACTGAGCACGCTGTGGTTTGGTTGCCCTGCTTCCTCCAgcaccgactcggtgccactttttcaagttgataacggactagcecttatttta
acttgctatttctagctctaaaacTCACGTGCTCAGTCTGGGCCTATAGTGAGTCGTATTAGGATCC

CAGACTGAGCACGCTGTGGTTTGGTTGCCCTGCTTCCTCCAgcaccgactcggtgccactttttcaagttgataacggactagcecttatttta
acttgctatttctagctctaaaacTCAGAGCAAGCACTACGGCCTATAGTGAGTCGTATTAGGATCC

CAGACTGAGCACGCTGTGAgcaccgactcggtgccactttttcaagttgataacggactagccttattttaacttgctatttctagctctaaaacTCACGT
GCTCAGTCTGGGCCTATAGTGAGTCGTATTAGGATCC

CAGACTGAGCACGGCTTCCTCCAgcaccgactcggtgccactttttcaagttgataacggactagccttattttaacttgctatttctagctctaaaacTC
ACGTGCTCAGTCTGGGCCTATAGTGAGTCGTATTAGGATCC

CAGACTGAGCACGTGGTTGCCCTGCTTCCTCCAgcaccgactcggtgccactttttcaagttgataacggactagccttattttaacttgctatttct
agctctaaaacTCACGTGCTCAGTCTGGGCCTATAGTGAGTCGTATTAGGATCC

CAGACTGAGCACGCAGAGGAAAGGAAGCCCTGCTTCCTCCAcgtccgactcggacgeactttttcaagttgataacggactagcecttatttt
aacttgctatttctagctctaaaacTCACGTGCTCAGTCTGGGCCTATAGTGAGTCGTATTAGGATCC

CAGACTGAGCACGCAGAGGAAAGGAAGCCCTGCTTCCTCCAtttccgactcggaaacactttttcaagttgataacggactagccttatttta
acttgctatttctagctctaaaacTCACGTGCTCAGTCTGGGCCTATAGTGAGTCGTATTAGGATCC

CAGACTGAGCACGCAGAGGAAAGGAAGCCCTGCTTCCTCCAcccccgactcgggggcactttttcaagttgataacggactagecttattt
taacttgctatttctagctctaaaacTCACGTGCTCAGTCTGGGCCTATAGTGAGTCGTATTAGGATCC

CAGACTGAGCACGCTGTGAgcaccgactcggtgccactttttcaagttgataacggactagccttattttaacttgctatttctagctctaaaacTCAGAG
CAAGCACTACGGCCTATAGTGAGTCGTATTAGGATC

CAGACTGAGCACGATGTGCgcaccgactcggtgccactttttcaagttgataacggactagccttattttaacttgctatttctagctctaaaacTCAGAG
CAAGCACTACGGCCTATAGTGAGTCGTATTAGGATC

CAGACTGAGCACGCTGTGGTTTGGTTGCACTGCTTCCTCCTgcaccgactcggtgccactttttcaagttgataacggactagccttatttta
acttgctatttctagctctaaaacTCAGAGCAAGCACTACGGCCTATAGTGAGTCGTATTAGGATCC

CAGACTGAGCACGCTGTGGTTTGGTTGCACTGCTTCCTCCTgcaccgactcggtgccactttttcaagttgataacggactagccttatttta
acttgctatttctagctctaaaacTCAGAGCAAGCACTACGGCCTATAGTGAGTCGTATTAGGATCC

CAGACTGAGCACGCTGTGGTTTGGTTGCCCTGCTTCCTCCAgcaccgactcggtgccactttttcaagttgataacggactagccttatttta
acttgctatttctagctctaaaacTCAGAGCAAGCACTACGGCCTATAGTGAGTCGTATTAGGATCC

The scaffold region in the pegRNA templates is in lowercase. The sequences complementary to T7promoter-Fw in the reverse templates are underlined.



