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fMXi%BEZ (Cytosine Base Editors)

> Nature. 2016 May 19;533(7603):420-4. doi: 10.1038/nature17946. Epub 2016 Apr 20.

Programmable editing of a target base in genomic
DNA without double—-stranded DNA cleavage

Alexis C Komor 1 2, Yongjoo B Kim 1 2 Michael S Packer ' ?, John A Zuris ' 2, David R Liu ' 2
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Targeted nucleotide editing using hybrid prokaryotic = Targeted AID-mediated mutagenesis (TAM) enables
and vertebrate adaptive immune systems efficient genomic diversification in mammalian cells
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Comparative Study > Nature. 2017 Nov 23;551(7681):464-471. doi: 10.1038/nature24644.
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Programmable base editing of A*T to G+C in genomic
DNA without DNA cleavage
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Base editing with a Cpfi-cytidine deaminase fusion

Cas9

Xiaosa Li ' 2 3, Ying Wang 4, Yajing Liu ' 2 3, Bei Yang ®, Xiao Wang ' 2 3
i Zhang ", Jing Wu ', Xingxu Huang ', Li Yang *,

" dcpi1-BE dCas12a caseBE  dCas9/nCas9

8/nbt.4102

\ SRR B |
ki RIA/ LA/ /BT o
> Nat BM )

1. 2018 Nov;36(10):946-949, dci: 10.1038/nt.4198."Epuir2018 Aug 20. PCMV-Target-AID-NG

w2

SpCas9-NG (D10A) PmCDAL | UG PolyA

o
DI0A Roz

RI33SV/LITTIR/DII3SV/GI218R
/E1219F/AI1322R/TI337R

Efficient base editing in methylated regions with a
human APOBEC3A-Cas9 fusion
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Engineered [GR{EI M OEERPE! variants with increased activities and improved
targeting ranges for gene, epigenetic and base editing
BP Kleinstiver, AA Sousa, RT Walton, YE Tak... - Nature ..., 2019 - nature.com

... enAsCas12a improves the efficiency of multiplex gene editing, endogenous gene
activation and C-to-T base editing, and we engineered a high-fidelity version of enAsCas12a (...

Yr Save 99 Cite Cited by 597 Related articles All 7 versions

Hypercompact adenine base editors based on a variant guided by
engineered RNA

DY Kim, ¥ Chung, Y Lee, D Jeong, KH Park... - Nature chemical ..., 2022 - nature.com

... Cas12f is a hypercompact type V, Cas12 family member. Previously, we reported ... Editing
Technology). Having this feature in mind, we established TaRGET-based adenine base editors ...
Y% Save 99 Cite Cited by 35 Related articles All 3 versions

i Engineering soybean with high levels of herbicide resistance with a Sy Fa
Elgtll-based cytosine base editor
Cas12i

Q Niu, H Xie, X Cao, M Song, X Wang... - Plant Biotechnology . #2024 - pmcincbivalm.nih.gov
... We introduced the base editor into the elite soybean cultivar ‘Xudou 18’ through ... The

base-editing events at the crRNA target sites showed-an overall 2.16% editing efficacy (with 9216 ...
¥ Save D9 Cite Citedby 1 Related articles All 3 versions 99

Innate programmable DNA binding by effectors enable efficient
base editing

G Bigelyte, B Duchovska, R Zedaveinyte... - Nucleic Acids ..., 2024 - academic.oup.com

... Cloning of Cas12 base editors expression vectors To obtain eukaryotic GoOABE expression

plasmid (pTK225), enAsCas12a sequence in enAsABE encoding plasmid (pTK221; gift from ...

¢ Save Y9 Cite Cited by 2 Related articles All 7 versions
&/

Evolutionary mining and functional characterization of [filszInucleases identify
efficient miniature genome editors

G Xiang, Y Li, J Sun, Y Huo, S Cao, Y Cao, Y Guo... - Nature ..., 2024 - nature.com

... Various domains have been fused to dCas or nCas, establishing epigenome editing, base

editing and prime editing technologies 5,6 . However, due to the large size (>1,200 amino ...

o if17 YU SIH WSIERE: 32 ESE TR 3 Mg

Development/of miniature base editors using engineered

D Han, Q Xiao, Y Wang, H Zhang, X Dong, G Li... - Nature ..., 2023 - nature.com

... and its corresponding wRNA to develop an IscB system that is highly efficient in ... IscB-derived
hase editors (miBEs), exhibiting robust editing efficiency (up to 92%) to induce DNA base ...

Yo (777 DUSIFE WSIARgn 33 BXNE A 6 MEA

Engineered IscB—wRNA system with expanded target range for base editing
Q Xiao, G Li, D Han, H Wang, M Yao, T Ma... - Nature Chemical ..., 2024 - nature.com

... m16 RESH ) and enwRNA) with robust editing activity and expanded the TAM range to ...
IscB.m16*-based adenine and cytosine base editors demonstrating robust base-editing efficiency ...

W iREFE P5IM EXSE B 3 MRE

Engineering miniature IscB nickase for robust base editing with broad targeting
range

L Han, Y Hu, Q Mo, H Yang, F Gu, F Bai, Y Sun... - Nature Chemical ..., 2024 - nature.com

..., Itis critical to improve the editing efficiency. Here, we focused on ... the editing efficiencies

of IscB-mediated base editors. To test the editing efficiency of the IscB-mediated base editor, ...
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CRISPR C-to-G base editors for inducing targeted
DNA transversions in human cells
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Efficient C-G-to-G-+C base editors developed using
CRISPRI screens, target-library analysis, and
machine learning
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methods
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> Nat Biotechnol. 2023 May;41(5):663-672. doi: 10.1038/s41587-022-01532-7. Epub 2022 Nov 10.

Re-engineering the adenine deaminase TadA-8e for
editing
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Mingyao Liu ® 7, Dali Li &
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> Nat Biotechnol. 2023 Aug;41(8):1080-1084. doi: 10.1038/541587-022-01595-6. Epub 2023 Jan 9.
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> Natl Sci Rev. 2023 May 16;10(8):nwad143. doi: 10.1093/nsr/nwad143. eCollection 2023 Aug.
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> JIntegr Plant Biol. 2024 Jun;66(6):1048-1051. doi: 10.1111/jipb.13657. Epub 2024 Apr 5. A NLSW.  Linker Linker  NLS
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> Nat Biotechnol. 2024 Oct;42(10):1538-1547. doi: 10.1038/541587-023-02050-w. Epub 2024 Jan 2.

Glycosylase-based base editors for efficient T-to-G

eee . gTBE <R
and C-to-G editing in mammalian cells

nCas9(D10A) /-

LijunYe # 1 2 3 Dongdong Zhao * ' 2 3 JuLli # 4, Yiranwang ' 3 4, BoLi ! 2 3,
Yuanzhao Yang ' 3 °, Xueting Hou ' 3, Huibin Wang ' ® >, Zhandong Wei ' 3, Xiaoqi Liu ' 3,
Yagiu Li 7 3, Siwei Li 7 3, Yajing Liu " 3, Xueli Zhang ® 7 &, Changhao Bi ¢ 10 "

> Mol Cell. 2024 Apr 4;84(7):1257-1270.e6. doi: 10.1016/j.molcel.2024.01.021. Epub 2024 Feb 18

Protein language models-assisted optimization of a
uracil-N-glycosylase variant enables programmable
T-to-G and T-to-C base editing

Yan He ', Xibin Zhou 2, Chong Chang 3, Ge Chen 3, Weikuan Liu '} Geng [i"mXiaoqi Fan 3,
Mingsun Sun 3, Chensi Miao 3, Qianyue Huang~} YuRgifig\Ma >, Fajie.Ydan #, Xing Chang °

> Nat Commun. 2024 Jun 8;15(1):4897. doi: 10.1038/841467-024-49343-5.
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human cells.

\
Dual base editor catalyzes both cytosine and adenine base conversions in " '

Zhang X, Zhu B, Chen L, Xie L, Yu W, Wang Y, Li L, Yin S, Yang L, Hu H, Han'H, Li Y, Wang L, Chen G, Ma X, y
Geng H, Huang W, Pang X, Yang Z, Wu Y, Siwko S, Kurita R, Nakamura Y, Yang L, Liu M, Li D.
Nat Biotechnol. 2020 Jul;38(7):856-860. doi: 10.1038/s4158702050527-y./Epubj2020 Jun 1. é*jj A & C_BEmaX

A dual-deaminase CRISPR base editorendbles concurrent adenine and cytosine editing.
Griinewald J, Zhou R, Lareau CA, Garcia SP, lyer S, Miller BR, Langner LM, Hsu JY, Aryee MJ, Joung JK.
Nat Biotechnol. 2020 Jul;38(71661-864. doi: 1041038/841587-020-0535-y. Epub 2020 Jun 1.

PMID: 32483364 Free PMC article. JK Joung: SPACE

Base editors far simultaneous introduction of C-to-T and A-to-G mutations.
Sakata RC, Ishiguro'§, Mori H, Tanaka M, Tatsuno K, Ueda H, Yamamoto S, Seki M, Masuyama N, Nishida K,
Nishimasu H, Arakawa K, m Nureki O, Tomita M, Aburatani H, Yachie N.

Nat Biotechrol. 2020 Jul;38(7):865-869. doi: 10.1038/s41587-020-0509-0. Epub 2020 Jun 2.
PMID: 32483365

A Kondo: Target-ACEmax

Targeted, random mutagenesis of plant genes with dual cytosine and adenine
base editors.

Li C, Zhang R, Meng X, Chen S, Zong Y, Lu C, Qiu JL, Chen YH, Li J, Gao C.

Nat Biotechnol. 2020 Jul;38(7):875-882. doi: 10.1038/541587-019-0393-7. Epub 2020 Jan 13.

PMID: 31932727
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> Nat Commun. 2023 Apr 27;14(1):2430. doi: 10.1038/541467-023-38193-2.

HMGN1 enhances CRISPR-directed dual-function A- A-to-G and C-to-G base editor (GGBE)

to-G and C-to-G base editing

Chao Yang ' 2, Zhenzhen Ma 2, Keshan Wang #, Xingxiac Dong °, Meiyu Huang ©, Yaqiu Li ' 2,
Xiagu Zhu 7, Ju Li &, Zhihui Cheng 3, Changhao Bi ® %, Xueli Zhang "1 12

https://pubmed.ncbi.nlm.nih.gov/37105976/
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> Nature. 2020 Jul;583(7817):631-637. doi: 10.1038/541586-020-2477-4. Epub 2020 Jul 8.

A bacterial cytidine deaminase toxin enables
CRISPR-free mitochondrial base editing

Beverly Y Mok * 1 2 3, Marcos H de Moraes * #, Jun Zeng *, Dustin E Bosch * %,
Anna V Kotrys ® 7 8 Aditya Raguram ' 2 3, FoSheng Hsu 4, Matthew C Radey 4,
S Brook Peterson #, Vamsi K Mootha & 7, Joseph D Mougous ? 0 " David R Liu 12 13 4

https://pubmed.ncbi.nlm.nih.qgov/32641830/

> Nat Biotechnol. 2022 Sep;40(9):1378-1387. doi: 10.1038/541587-022-01256-8. Epub 2022 Apr 4.

CRISPR-free base editors with enhanced activity and
expanded targeting scope in mitochondrial and
nuclear DNA

Beverly Y Mok 1 2 3, Anna V Kotrys 4 5, Aditya Raguram ' 2_¥"Tony P Huang.! 2 3§
Vamsi K Mootha * *, David R Liu & 7 @

https://pubmed.nebinitn. @ih.gov/35379961/
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> Cell. 2022 May 12;185(10):1764-1776.e12. doi: 10.1016/j.cell.2022.03.039. Epub 2022 Apr 25.

Targeted A-to-G base editing in human
mitochondrial DNA with programmable deaminases

Sung-lk Cho ', Seonghyun Lee 2, Young Geun Mok 2, Kayeong Lim 2, Jaesuk Lee ', Ji Min Lee T,

Eugene Chung ', Jin-Soo Kim 3
o https://pubmed.ncbi.nlm.nih.gov/35472302/
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1 Center for Genome Engineering, Institute for Basic Science, Daejeon 34126, Republic of Korea;
Department of Chemistry, Seoul National University, Seoul 08826, Republic of Korea.

https://pubmed.ncbi.nim.nih.gov/38181745/

> Cell. 2024 Jan 4;187(1):95-109.e26. doi: 10.1016/j.cell.2023.11.035.

Engineering TALE-linked deaminases to facilitate
precision adenine base editing in mitochondrial DNA

Sung-lk Cho ", Kayeong Lim 2, Seongho Hong 2¢Jaesuk Leé *, Annie Kim/®, Chak Jin Lim ©,
Seungmin Ryou ©, Ji Min Lee 4, Young Geun Mok ’ Elgene Chung 2, Sarighun Kim 8,

Seunghun Han ?, Sang-Mi Cho 9, Jieun Kim 3, Eun=Kyoung Kim '° Ki-Hoan Nam 0, Yeji (,
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> Nat Biotechnol. 2024 Mar;42(3):498-509. doi: 10.1038/541587-023-01791-y. Epub 2023 May 22.

Strand-selective base editing of human
mitochondrial DNA using mitoBEs

Zongyi Yi ¥ 1 2, Xiaoxue Zhang ¥ 7 3, WeiTang ! 3, Ying Yu ', Xiaoxu Wei ! 3, Xue Zhang 2,
Wensheng Wei * °
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1 Biomedical Pioneering Innovation Center, Peking-Tsinghua Center for Life Sciences, Peking
University Genome Editing Research Center, State Key Laboratory of Protein and Plant Gene
Research, School of Life Sciences, Peking University, Beijing, P.R. China.
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> Nat Commun. 2023 Feb 16;14(1):874. doi: 10.1038/s41467-023-36600-2.

DddA homolog search and engineering expand

sequence compatibility of mitochondrial base editing

LiMi# 7, Ming Shi # 7 2 yu-Xuan Li 7, Gang Xie 3, Xichen Rao 4 ®, Damu Wu *, Aimin Cheng 2,
Mengxiao Niu ', FengliXu ', YingYu # ® ¢ 7 & Ning Gao 2 4, Wensheng Wei 4 5 & 7 &
Xianhua Wang ', Yangming Wang °
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2 Peking-Tsinghua Center for Life Sciences, Peking University, Beijing, China.
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> Adv Sci (Weinh). 2024 Jan;11(3):e2304113. doi: 10.1002/advs.202304113. Epub 2023 Nov 20.

Enhanced C-To-T and A-To-G Base Editing in
Mitochondrial DNA with Engineered DACBE and
TALED

Yinghui Wei ' 2,'Wing Jin 3, Shuhong Huang ', Fangyao Yao ', Ningxin Ren 4, Kun Xu ',
Shangpu Li T, Pengfei Gao 1 , Yingsi Zhou 4 Yulin Chen ' 2, Hui Yang 45 WenlLi®,
Chunleng Xu'®, Méiling Zhang ©, Xiaclong Wang ! 2
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(chloroplast DNA base editors)

> Nat Plants. 2022 Dec;8(12):1378-1384. doi: 10.1038/s41477-022-01279-8. Epub 2022 Dec 1.
Targeted A-to-G base editing of chloroplast DNA in
plants

Young Geun Mok * 1 2, sunghyun Hong # 1 2, Su-Ji Bae ', Sung-lk Cho " 3, Jin-Soo Kim 4 ®

Affiliations + expand
PMID: 36456803 PMCID: PMC9788985 DOI: 10.1038/s41477-022-01279-8

https://pubmed.ncbi.nlm.nih.gov/36456803/
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(cpDNA base editors)

Herbicide-resistant plants produced by precision adenine base editing ipn<lastid DNA.
Mok YG, Hong S, Seo DI, Choi S, Kim HK, Jin DM, Lee JJ, Kim JS.

Nat Plants. 2024 Sep 26. doi: 10.1038/s41477-024-01808-7. Online ahead of pripft.

PMID: 39327461

Broad range plastid genome editing with menomerig TALE-linked cytosine and dual base
editors.

Wang X, Fang T, Lu J, Tripathi L, Qi Y

Plant Biotechnol J. 2024 Sep;22(9%2447-2443%doi: WA 111/pbi.14358. Epub 2024 May 6.

PMID: 38709858 Free PMCarticle. Na.abstract available.

Targeted C+G-t03T=A base/editing with TALE-cytosine deaminases in plants.
Zhang D, Pries V, Boch 1.

BMC Biol. 2024 Apr 29)22(1):99. doi: 10.1186/512915-024-01895-0.

PMID: 38679734 Free PMC article.
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