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Abstract; Taking Oryza sativa subsp. japonica * Nipponbare’ as transgenic acceptor, the fixed-point
editing of the 6th to 25th bases of blast resistance gene Pita was performed by CRISPR/Cas9 technology,
and the mutants were identified, the homozygous mutants without T-DNA region were screened out, and
the blast resistance and the expression levels of six blast pathogenesis-related genes in homozygous
mutants of this gene were analyzed. The results show that among eight T, positive transgenic plants
obtained, there are seven mutant plants, including one heterozygote and six homozygotes, and the
mutation rate and homozygous mutation rate are 87.5% and 85.7%, respectively, and the mutation types
include base substitution, base insertion, and base deletion. Forty-two T-DNA negative plants of T,
generation are obtained by using PCR detection, and all of them are homozygous mutants. Analysis result
of blast resistance of homozygous mutants shows that after inoculating Magnaporthe oryzae strain CH199,
leaf spot area of T, generation plants of Pita gene editing material V1-38-5 is evidently larger than that of
wild type of ‘ Nipponbare’ , and the average disease grade is 4.1£0.2, which is extremely significantly
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(P<0.01) higher than that of wild type of ‘ Nipponbare’ (3.0+£0.2). Besides, compared with wild type
of ‘ Nipponbare’ , relative expression levels of PR2 and PR1b genes in T, generation of V1-38-5 are
relatively low when inoculating M. oryzae strain CH199 for 12 h, and those of PR2, PR1b, PR3, and
E2F genes are also relatively low when inoculating M. oryzae strain CH199 for 24 h. It is suggested that

the fixed-point editing Pita gene in 0. sativa by CRISPR/Cas9 technology can obtain homozygous mutant

materials with stable inheritance and more susceptible to diseases, these materials can be used for

resistant variety breeding and quality improvement of O. sativa, and accelerate the process of directional

molecular breeding of 0. sativa to a certain extent.
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B 1 Pita EE%EH A pTGEL ) T-DNA X
Fig. 1 T-DNA region of Pita gene editing vector pTGE1
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Table 1 Sequencing and identification results of mutants of Pita gene in Oryza sativa subsp. japonica ‘ Nipponbare’

5% UEfrED Geshis L Gk G

No. Mutation position"’ Mutation status Mutation type Mutant type
V1-26 21st,22nd AT B G AT substituting to G T 3L & i Base substitution ali Ak Homozygote
Vi-29 21st,22nd AT B, G AT substituting to G B FE B 4t Base substitution 4li 41 Homozygote
V1-35 20th,21st T 4HA T insertion ik HEAH A Base insertion 4fi 414 Homozygote
V1-38 20th,21st T #fi A T insertion Tl 4T A Base insertion 4li451& Homozygote
V1-39 20th,21st T4 A T insertion AT A Base insertion 4li 41 Homozygote
Vi-47 20th,21st T4fA T insertion 34 A Base insertion 4li 51 Homozygote
V3-55 20th,21st CA $2% CA deletion RFLBRIS Base deletion Z2 AR Heterozygote

D MG R B8 T IF 4 BT IE (V7 B Base position from start codon.
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& I s BT AR AN S 2 3.0£0.2, F2 0
Sy 28 v R s V=38 -5 1Y T, AR AR I A BE
T FRAS K, A0 90 4.10.2, 3 Bl 5 IO
V1-38-5 1Y T,AUAEAR AT Y g 5 B AR A H A
9311 fEGe 2 EAAEN 35 (P<0.01) 25 57, Ui
B Pita LR B SR GE S ¢ HASEE X ARG IR B A9 bk
FEAR
24 AERTHBERFEEAXEANENRER
o

qRT-PCR M5 53 (Bl 5) R . 5 R IEFFHIE
R (0 h) B AR LG, B dmdB A kL V1-38-5 11 T, {4l

12 13 14 15 16 17 18 19 20 21 22 23 24

M: DNA #riC DNA marker; 1; BAPEXS B8 Negative control; 2—12,14-24; T-DNA BHYEAELRE T-DNA positive plants; 13; T-DNA FP:HIFR T-DNA

negative plant.

B2 EBHRM BAR Pia EEHEFR V1-38-5 5 T-DNA FHEEKRIES RN LR
Fig. 2 Partial detection result of T-DNA negative plants of Pita gene editing material V1-38-5 of Oryza sativa subsp. japonica ‘ Nipponbare’
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WT, BFA: R ¢ HAHE Wild type of ‘ Nipponbare’ ; V1-38-5: Pita JEF 4B #4 Kt V1-38-5 1% T, fUHE#K T, generation plants of Pita gene editing

material V1-38-5. [_]: 8728 A9FfFE Mutant base.

B3 1EE&M BAR Pita EEHIEME V1-38-5 89 T, K&

P
ax

s
>z

REE

Fig. 3 Homozygous mutant identification of T, generation plants of Pita gene editing material V1-38-5 of

9311

Oryza sativa subsp. japonica ‘ Nipponbare’

WT V1-38-5

9311 HIAEMM 9311° Oryza sativa subsp. indica ‘93117 ; WT, BF4ERY < HAKE’ Wild type of ‘ Nipponbare’ ; V1-38-5. Pita FEF ZifE#4#l V1-

38-5 [ T,fRHEAR T, generation plants of Pita gene editing material V1-38-5.

4 BEMBERE/IN CH199 FERBAM B’ Pia EEREVE V1-38-5 1 T, KEKRTTIES 7
Fig. 4 Resistance analysis on T, generation plants of Pita gene editing material V1-38-5 of Oryza sativa subsp. japonica
‘ Nipponbare’ after inoculating Magnaporthe oryzae strain CH199
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