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Abstract: As a model crop for monocots research, rice is also one of the most important food crops in the world. Rice
plays an extremely important role in ensuring food security, since China is the world’s largest producer and consumer of rice.
Upgrading and improvement of rice varieties is an effective way to ensure the continuous increase of rice yield. As the heavy
reliance on the experience of breeders, the traditional breeding method is time—consuming, poor in precision and low in
predictability, which can no longer meet the needs of modern breeding. As a new generation of gene editing technology after
zine finger nuclease (ZFN) and transcription—activating—like effector nuclease (TALEN) technologies, CRISPR/Cas9, which can

accurately and directionally modify the functional genes that control important traits without changing the genetic background
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of the receptor to achieve the rapid upgrading and improvement of traits, has gradually become an important tool for animal and

plant scientific research and crop breeding. At present, CRISPR/Cas9 gene editing technology has been widely used in targeted

improvement of important traits and germplasm resource innovation of rice. In the study, the working principle of CRISPR/Cas9

gene editing technology and its research progress in rice disease resistance, quality, fertility and abiotic stress were reviewed. It will

provide a new insight for application prospect of gene editing in rice breeding and provide a reference for the further application of

CRISPR/Cas9 gene editing technology in crop targeted improvement in the future.
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Table 1 Application of CRISPR/Cas9 gene editing
technology in rice breeding

gL
S AN €N SR A X gk
Edited gene Trait Gene locus Edited
region
pid3 BURRIE LOC_0s06g22460  FifiyX.
Bsr-dl UG LOC 0s03g32230  ZwfiIX
OsERF922  Hifaiihs LOC _0s01g54890  #ifityX.
Pi21 UG LOC 0s04g32850  ZfihIX.
VQ25 PR LOC 0s06g45570  4ityIX.
OsSWEETI4 YiAM A LOC Oslig31190  #ifgIX
OsSWEETI4 Hiim#ts  LOC Oslig3l190  JA#hTIX
pong 2-1 BoEMARG  LOC_0s02g20780 4 IX.
pongli-1 ViEMAHG  LOC Osllgl4160  4ifihIX
Xigl BLEMAR  LOC Os11g39100  4RigIX
OsEDRI BUEMARS  LOC Os03g06410  ZfiIX.
OsERF922  YiAMAR  LOC Os01g54890  #ifibIX
Pi2l B LOC 0s04g32850  ZfihIX.
VQ25 HUEAMHR  LOC 0s06g45570  4ilsIX.
Badh2 FUS LOC 0s08g32870  #fidIX.
Wx EHEER & LOC_0s06g04200  ZifiyIX.
Wx EAEER S LOC_0s06g04200  JEZ)TIX
SBEIIb EHEVERS . P LOC_0s02g32660  ZfihIX.
PEVEN & &
GS3 BB 05030407400 X
GS9 bRIA LOC 0509227590  4ifiIX.
GL3.1 KiTE LOC Os03g44500  ZwfihIX.
TMS5 AT LOC _0s02g12290  4iigIX
Se-i HEZ4P AT LOC 0s03g14310  4ifihIX.
RECS Tetk Eom LOC_0s05g50410  #figIX.
PAIRI Tetk B LOC 0s03g01590  JRigIX
0SDI iy Y LOC 0s02g37850 41X
MTL Jotk %5 LOC 0s03g27610  FwhIX
ALS PR LOC _0s02g30630  #4ifibIX ]
EPSPS o H g LOC _Os06g04280  #figIX. ]
OsNACO41  Tif$h LOC 0s03g013300 i ]
OsDST M5 5 LOC Os03g57240  ZwhiIX ]
OsFTIPI i 5 LOC_0s06g41090  Fifity[X. ]
TT2 i 34 050320407400 i X ]
SCTI T4 LOC 0s03g09100 Rl ]
SCT2 TR A LOC 0s10g22950 451X ]
Hd2 it LOC 0s07g49460 ity IX. ]
Hd4 EiliE: LOC _0s07g15770  #fiZIX. ]
Hd5 i LOC Os08g07740  ZwfihIX. ]
OsRhoGDI2 ki LOC 0s06g21340  Jwh[X ]
SDI 7N LOC Os01g66100  ZRi5IX ]
IPAI o LOC_0s08g39890  #ifiIX. ]
Gnla Tk % LOC Os01gl0110  #mhh[X. ]
DEPI Fliz LOC 0509226999 4t ]
DFOTI FEAGH ] LOC Os01g42520 43X ]
EMFI FEAERT ] LOC Os01g42520  ZRigIX ]
OsFAD?2 TR LOC Os02g48560  ZfihIX. ]
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Fig. 2 Application of CRISPR/Cas9 gene editing technology in targeted improvement of rice
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