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Targeted editing of the rice Wx® gene promoter
to reduce amylose content in grains
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3. Yongzhou Institute of Agricultural Sciences, Yongzhou, Hunan 425100, China)

Abstract: To reduce the amylose content in rice, the core promoter region of the Wx® gene in japonica rice was targeted
and edited by CRISPR/Cas9 gene editing technology to finely modulate the expression level of the WxP gene. A target site
(designated S7) near the TATA box element in the Wx® gene promoter was selected, and a CRISPR/Cas9 gene editing
vector was constructed. Homozygous mutant lines were screened and obtained through Agrobacterium-mediated genetic
transformation of the japonica rice cultivar DNPB. RT-qPCR was performed to detect the transcriptional expression
levels of the Wx? gene, and agronomic traits as well as rice quality were evaluated. Field experiments were conducted to
investigate the main agronomic traits, and quality analysis was employed to determine the amylose content of the rice
grain. The result showed that compared with the wild type, the expression level of the Wx? gene in homozygous mutants
was significantly reduced. No significant differences were observed in the main agronomic traits. The amylose content of
rice grain in five mutant lines was 13.6%-16.6%, which was significantly lower than that of the wild type. In summary,
targeted editing of the Wx® gene promoter region could effectively down-regulate the expression of the Wx® gene and
subsequently reduce the amylose content of rice grain without affecting the basic agronomic traits of rice.
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Table 1 Primers used in this study
SR 7 51(5'—3") Fig
WxbS7-U6a-F gccgAGAGGGGGTGGTGGTGTGGG A Sk & RIS
Wx"S7-U6a-R aaacCCCACACCACCACCCCCTCT B S Sk & T S
U-F CTCCGTTTTACCTGTGGAATCG SgRNAR X . H T HVEPCRE &
gRNA-R CGGAGGAAAATTCCATCCA SORNAFK X B4
Pps-GGR TTCAGAQQtctcTACCGACTAGTATGGAATCGGCAGCAAAGG [ 4 di 4 4 At 22 3 51 4
Pgs-GGL AGCGTGggtctcGCTCGACGCGTATCCATCCACTCCAAGCTC  FEN 4B A3 A TS 4
M13F(-47) CGCCAGGGTTTTCCCAGTCACGAC JPCRYE
Wx-Cas9CX-F TCCCGTTGCGTCGTCATAGA B PSR e
Wx"-Cas9CX-R TCCAGCCCAACACCTTACAG FNA %
Wx"-qgPCR-F TCATTCCTGGAGAAGGTGGA WP [+ o 2 38 A
WxP-gPCR-R TCGTGATGCTTCCAACCATC WXOJEE K] A o s B A
Hpt-F ATTTGTGTACGCCCGACAGT ISF 4 5k [ P 4 8
Hpt-R GTGCTTGACATTGGGGAGTT IOFT 1 2 R i 4
Ubiquitin-gPCR-F~ AACCAGCTGAGGCCCAAGA UbiquitinfiRT-qPCRY" 1

Ubiquitin-gPCR-R ~ GCCTTCTGGTTGTAGACGTAGG

UbiquitinfiRT-gPCRY" 14
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Fig. 1 Construction of the gene editing vector and identification of transgenic plants targeting the S7 site in the Wx® gene promoter
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Fig. 2 Results of genotype analysis of transgenic plants and detection

of WxP gene transcriptional expression levels

1 FH 51 IWxP-qPCR-FFIWx®P-qPCR-R # 47
RT-QPCRELZLG, K6 A= A5 4l & 58 AR AR Ak A

WXL PRI AR i S Rk /KT 45 R (B2(b)) B
LR AR, XS ali A S AR R WxPEE R (1) 3R A
I8 0825 N B, X U R STHE 551 BT P 51 ) 557 58
A IR KB RS AR DNBP FR WP K] (1 3 St 3655 .
2.3 ERERmEERNFERRRITER

SVTAR WX K] I 3l 7 [X 38 STA A Bt 3 R 4 7
SRR L EL S TR R, T20244E7E Kb
R I AE B TAR R B B A AT AR RIS K % . Mk
KEFE RKRE, BORE, EE. BHFEE&ZAC
LM TEbR . R (K2R, RTEMEIACH
13.6%~16.6%, S5EFAERIBPEAEILIYREEMK, T
Bee 1 2 2h6.29%0~23.2% o e A B 7E SR AR A o} 78 2
K B AR BRI TRAR AR 2 R AR
HEAERIAALL, A4 RAREME(M8-4. M9-4,
M18-3FIM21-4) [ R % 0 3% b T SRARRM R
(1) FAth R oK b 5 F b 55 BT A RREREAE L35 T BB
ZESt

Fz2 FERBEMRITFRITER

Table 2 Statistical analysis results of rice grain quality traits

R R REK 2 1% BREAKE % R ZI% EERF%  WUHE R /mm AC/%
wT 78.540.6 66.740.6 88.940.4 75.041.0° 5 672 17.72
M8-4 80.840.4 68.240.7 88.340.5 80.0+1.0° 5 5541° 15.0°¢
M9-4 77.320.4 65.140.5 84.340.5 84.0+1.0° 5 47H° 13.9¢
M18-3 76.540.7 64.940.6 83.740.3 80.040.8" 5 4042¢ 14.3+
M19-1 78.840.5 66.440.4 91.240.3 78.040.5° 5 59420 16.6°
M21-4 78.240.5 67.140.5 82.840.4 88.041.0° 5 53+° 13.6¢

e FSIANF/ING 7 RS B ()R 22 57 A Gt it 8 X (P<0.05).

2.4 HERBEEHRNEIEZERZHERERER
NVEAEWXOEE R 31 XSRS 747 st B 3L F) 55 52

RAFE KR EEARZNR, 1202448 K7D

X afi G RAZAAR S B AR YT AR Rk AT ) R 21

WiHE. ZRER3)ER, SHARM, RAKK
Rk R AR B BRI
RSN G590 TR R AN bR A
R ENPIR T B Z 5

R3 FERZHRFEH ISR

Table 3 Statistical analysis results of major agronomic traits

MEERE fRilom  2BE ARCES BEK/em  SRELRE RERESORIE 4SiE% THIFTE/g bRl
WT 1133405 263406 15645  23.840.3 1280430 100.3#5 78723 26342  41.3#5
M8-4 1119409 243406  153+.2 238404 1353425 1093335 81040 272402 456445
M9-4 1134#15 260410  16.0+.0 237404 1280426 1023135 80047 259103  423+21
M18-3  1135#14 260430  153+15 243302 1290450 1020461 79.0£2.6 242403  37.7421
M19-1  1123+#22 26325 16026 23603 133.0360 1053#45 79.3#0.6 259401  4374.2
M21-4 1140408 25040 150+.0 24102 1317431 106.643.1 80.7#5 275302 440433
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