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2. Non-homologous end-joining

CTaG  GATC

aj Mormal repair

CTAGGATC

b} Insartion

CTAG AACGATC

¢} Deletion

CTATC

Z

HDR:
Homology-Directed Repair

miFES/515/SRES

NHEJ:

Non-Homologous End-Joining
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HR or HRR:

Homologous recombination
[iREEH
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TILD:
Targeted Integration with
Linearized dsDNA Donor

SSTR:
Single-Strand Templated
DNA Repair

HA HA
(250-1000 bp) (250-1000 bp)

mu?m% Gmimm

[[ ]] Circular dsDNA
OR
+ < [ ] Circular ssDNA
OR
][] Linearized dsDNA
OR
ssDNA

'

HA GOl HA
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Non-homologous end-joining

CTAG GATC
a) Normal repair CTAGGATC
b bl tion CTAG AACGATC
) Deletion CTATC
| —_—
* —
GGA

NHEJ—Indels—KO

leading to a double strand break&,
b NHEJ—Fragment deletion
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Non-homologous end-joining
CTAG GATG
a) Mormal repair CTAGGATC
bj Insartion CTAG AACGATC
) Deletion CTATC
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NHEJ—Indels—KO
NHEJ—Fragment deletion
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cNHEJ: Precise and predictable DNA fragmeant editing
canonic NHEJ, classical NHEJ (cNHEJ) RuvC —SgRNAT eemanll — SaRNA2
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Microhomology-Mediated End Joining (MMEJ) N

Precise ligation Nucleotide insertion Nucleotide insertion from

from sgRNAZ sgRMNA1
End| [ = Endiii R
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Rearrangements Reveal Principles of Casg-Mediated Rgaton ligation (= ligation
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Nucleotide Insertion . o s
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Predictable insertion at the downstream inversion junctions
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Beviow | > Mol Ther Mucdeic Acids. 2004 Feb 53510102128, doic 10,100 6/).onvin 2004 1021 36,
eCollettion 2024 Mar 12
Recent advances in CRISPR-Cas9-based genome
insertion technologies

Dﬂ-nﬂ r: {#{* Targel genome region

sirwen Chen ' 2, lingjing Du ' 2, Shaowei Yun 7 2, Chaoyou Xwe * 4, ¥so Yeo 7 2
|EISB induction
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Recent advances in CRISPR-Cas9-based genome
insertion rechnologies

winwen Chend! &, Anging Ou ' ¥, Shaowei Yom 1 ¥ Chaoyou Sue ' 9 Yoo Yao 1 2
Shugqusn Rao 1 ¢

Table 1. Comparison of technologies of targeted genome insertion mentioned in this review

Types of knock-in Genome inseriion Capability of Cell cycle DsB Efficiency in
technokogies component Homology arms knosck-in dependence generation  Genotoxicity Undesired outcome mammalian cells

DSB prepair-dependent technology
programmable msclease

: (ZFM, TALEN or CRISPR- 501,000 bp limited io 5/G2 DSB-assockviod modest indeds and : i
HRR-mediated knock-in Ry T— P 1-10 kb Pgec Vi ————r off-target editing’ high efficiency
(dsDMA or ssDNA)
Programmable nuclease
- (CRISPR-Cas), lincarized limited 10 S/G2 I DSB-assodiited relatively bow indd and )
SR Kol donor template 109408 1y AR phase Tes cellular toxicity lowe off-target edifing ey
(dsDNA)
e . " high indels. inversion of
NHEmedisted knockein - TALEN ar CRIPR >1 kb No Yes o donor DNA, duplication  high efficicncy
Cas), lincarized donor genaoxicly nd of-tarpet editi
template (dsDNA) O IR TS T
programmable maclease
) {ZFN, TALEN or CRISPR Glfearly § [D5B-assockited high indels and bow
MME]-medisted knock-in Cas), lincarized 540 bp =5kb ro = grockoxiclly off-target diting miodest effickency

template (dsDNA)
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Precise knockin
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TR variant)
pr—

Precise knockin
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Pracise knockin

Trends in Biotechnology

Rewviaeas # Trends Biotechnol. 2019 Jan;3T(1)56-T1. doi 101016/ tibtech. 2018.07.017.

Epulx 2018 Aug 19.

Strategies for the Enrichment and Selection of
Genetically Modified Cells

Chonghua Ren 1, Kun Xu 2 Joavid Jay Segal ¥, Zhiying Zhang 4
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Repair pathway choice for double-strand breaks
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Efficient high-precision homology-directed repair-
dependent genome editing by HDRobust

Stephan Riesenberg 1 Philipp Kanis 2_ Doeminik Macak 2 Darmian Wollny : Dorthes Disterhoft 2_
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Enhancing CRISPR/Cas9-mediated homology-directed repair in mammalian cells by

104 2017
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HISAYBI7T]— “nCas9” ] “dCas9”

» LACRISPR/Cas97afil

» Cas9FrEE (nCas9, Cas9n) :
D10A or H840A

» "FEF" B9Cas9 (dead Cas9, dCas9):
D10A and H840A

D &R HHHAT



nCas9/\~-F &9 JK B % 4

fmmmmmmm— - ——— 1 5'overhang

sgRNA a %ﬂ
larget b

5’.. Ill -.SI
A

3!‘-- i" |—=-- 1

i | L(%
Cas9 D10A nickases sgANA D

» HDR—KI/Point Editing
7 AR Y s s

7 WsgRNA/nCas9

D &t rAHHpAT



HEEE2:

B2 TNHEJ, MMEJ, HRFISSA, &8
IBEEDNARGRNSEMNSE], TERTF
HEmiE?

AIIEIDNA, UFEERZLHEER

Y =El e

Rl TR Emia3?

D &t A HAF



@ & 3t R AF

NORTHWEST A&F UNIV




