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Research Progress of Genome Editing Technologies for
Precise Sequence Replacement

XU Yonghan, QI Zeyu, LI Wenjing, ZHAO Ahui, WU Dechuan

(School of Agronomy, Anhui Agricultural University, Hefei 230036, China)

Abstract: Genome editing technologies have been used for precise genome sequence replacement in
microbe, animals, plants, and human cell lines and thus speeding up the process of biological breed-
ing and genetic disease treatment, making a breakthrough in agricultural production and medicine.
Two kinds of strategies are commonly utilized for precise sequence replacement. The first kind relies
on DNA double-strand break to realize precise sequence replacement, including the combination of
CRISPR-Cas system with DNA repair pathway such as homologous recombination, single strand an-
nealing and micro-homologous end joining, and site-specific-recombination-mediated precise se-
quence replacement. The second kind relies on the DNA single-strand break and mainly includes the
technical strategy such as prime editing and base editor. This study mainly reviews the progress on
different genome editing strategies and related technologies for precise sequence replacement. This

will be of help to choosing the most suitable technical strategy according to the advantages and disad-
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vantages of them, to realize precise and efficient sequence replacement.

Keywords: genome editing; sequence replacement; DNA double-strand break; DNA single-strand

break; DNA repair
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Note: HR. homologous recombination pathway; SSA. single strand annealing pathway.

1 CRISPR-Cas9 A RIREREEHHIN S EFTIE

Fig. 1 Precise sequence replacement mediated by homology-directed repair mechanism combined with CRISPR-Cas9
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Note: NHEJ. non-homologous end joining pathway; MMEJ. microhomology-mediated end joining pathway.

2 CRISPR-Cas9 H5& RImERIE BN FIN SHEEFT IR

Fig. 2 Precise sequence replacement mediated by end joining repair mechanism combined with CRISPR-Cas9
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Fig. 3 Precise sequence replacement mediated by site-specific recombination system
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e B T RIS —[n] 8, GAUDEL-
LI S5V i it o 2 itk A 7 7 A 1tk fk, i
BE AR AR KA FE B (RNA R 1T I 20l 28 A8
1K (ecTadA™y, Bit5 Cas9 U] I (D10A) fl 4,
FE % WA Sh ) A i AR B A A LA R A B
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