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Genome editing technology and its application in forage legumes
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Abstract: Genome editing is a novel targeted genome modification biotechnology, which could successfully mutate specific
loci as well as generate gene replacement and insertion in various organisms. So far, genome editing technology has been widely
applied in investigating gene function and developing valuable traits in both model plants and major crops. In this review, we
briefly survey the historical development of genome editing technology, summarize recent progress using the CRISPR/Cas9
system for plant genome editing and explore the potential of the CRISPR/Cas technology in improving forage legumes.
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Fig. 1 Schematic presentation of ZFN, TALEN, MGN and CRISPR/Cas9 methods for genome editing.

http://journals.im.ac.cn/cjbcn



R FEARERRARERREEEHESFEREAEFEYPRA 1737

2 CRISPR/Cas9 ¥R FEAEL 4 Hy B % &

2.1 ERESBR
CRISPR/Cas

2013 Nature
Biotechnology CRISPR/Cas9
Li
Nekrasov
CRISPR/Cas9
PDS
[57-58] CRISPR/Cas9
Shan
CRISPR/Cas9
OsPDS TaMLO
5 To pds

CRISPR/Cas9
59 CRISPR/Cas9

[15-23]

1 CRISPR/Cas9

22 EBEETESBEAINEIHR

2015  Svitashev Li
CRISPR/Cas9
(17601 2016

(NHEJ)

& 010-64807509

SgRNA SgRNA
DNA 5-
-3- (5-enolpyruvylshikimate-3-
phosphate synthase EPSPS) (s
CRISPR/Cas9

2.3 ZEERK

CRISPR

Li
CRISPR/Cas9 B Xing
2014 pGreen  pCAMBIA
CRISPR/Cas9 1
Cas9 1 gRNA
CRISPR
CRISPR/Cas9
621 2015 Ma
PCR
SgRNA
Gibson Assembly
CRISPR/Cas9 [63]
46

Golden Gate ligation

85.4%

(Biallelic mutation)

[63]

L cjb@im.ac.cn



1738 ISSN 1000-3061 CN 11-1998/Q ChinJ Biotech October 25,

2017 Vol.33 No.10

24 ERSWERBHRE

2016 Komor
CRISPR/Cas9

" (Base editor BE) (4]

Cas9 DNA
DNA (BE1)
(©) (V)
APOBEC1
Cas9 N DNA
(Uracil DNA glycosylase inhibitor UDI)
APOBEC1-CRISPR/dCas9 C
(BE2)
(Mismatch repair
MMR) Cas9
DNA (BE3)
4 2016 Li
Cas9 (D10A)
(UGI) (BE3)
OsPDS  OsSBElIb
20 1
Zong Cas9 (nCas9-D10A)
(rAPOBEC1) UGl
nCas9-PBE
[66]
DNA DNA

http://journals.im.ac.cn/cjbcn

3 CRISPR/Cas) AEGBEHAEEES
FAHE A4 o oy LR

Medicago truncatula

[67]

CRISPR/Cas9
CRISPR/Cas9

CRISPR/Cas9

Cas9
sgRNA  CRISPR/Cas9
1681 2016
Wang

CRISPR LjLbl LjLb2 LjLb3

[69]
U6

Cas9 1



R FEARERRARERREEEHESFEREAEFEYPRA 1739

F 1 CRISPR/Cas9 1% /A 7E 1841 # &Y b7 A
Table 1  Application of CRISPR/Cas9 technology in diverse plant species

Plant species Target genes Gene editing type References
Arabidopsis thaliana AtPDS3, AtFLS2 Site-specified knockout [57]
Nicotiana NbPDS Site-specified knockout
benthamiana
Nicotiana NbPDS Site-specified knockout [58]
benthamiana
Oryza sativa OsPDS, OsBADH?2 et al Site-specified knockout [59]
Triticum aestivum TaMLO Site-specified knockout
Oryza sativa CAO1, LAZY1 Site-specified knockout [15]
Oryza sativa ROCS5, SPP, YSA Site-specified knockout [16]
Arabidopsis thaliana BRI1, JAZ, GAI Site-specified knockout
Sorghum bicolor DsRED2 Site-specified knockout [21]
Solanum lycopersicum  SIAGO7 Site-specified knockout [22]
Solanum tuberosum StIAA2 Site-specified knockout [19]
Zea mays LIG1, Ms26 et al Site-specified knockout [17]
Glycine max GS1, CHI Site-specified knockout [68]
Medicago truncatula MtPDS Site-specified knockout [70]
Zea mays LIG Gene replacement and insertion [17]
Glycine max DD20, DD43 Gene replacement and insertion [60]
Oryza sativa EPSPS Gene replacement and insertion [61]
Arabidopsis thaliana AtRACK1b, AtRACK1c Multiplex gene knockout [57]
Arabidopsis thaliana TRY, CPC, ETC2 Multiplex gene knockout [62]
Arabidopsis thaliana mTERF et al Multiplex gene knockout [63]
Oryza sativa 46 genomic targets Multiplex gene knockout
Lotus japonicus LjLb1, LjLb2, LjLb3 Multiplex gene knockout [69]
Oryza sativa OsSBEIIb, OsPDS Precise base editing [65]
Oryza sativa OsCDC48, OsNRT1.1B, OsSPL14  Precise base editing [66]
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