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genomic DNA was digested overnight with 2 μL each of BglII/HindIII/
XhoI (NEB, Ipswich, MA) in a耀a]倀ጀጀ　



years. Interestingly, both lines have a single T-DNA insertion locus
near a mitochondrial chaperone BCS1-like gene (LOC_Os05g51130
named as OsAAA-1 and LOC_Os01g42030 named as OsAAA-2) next
to the right border (RB) of the inserted T-DNA in the lines (Figures 1G
and 1H) based on the rice genome database search (MSU RGAP
Release 7). The qRT-PCR analyses indicate that OsAAA-1 transcript
increased ~20-fold in the leaf tissues of AH13391, indicating the
drought sensitive phenotype may be related to the activated expression
of OsAAA-1 and OsAAA-2.

Figure 1:



Figure 2: Schematic diagrams of DP0196 (A), DP0962 (B), DP1200
(C), DP2317 and DP2354 (D), DP2805 (E), and OsAAA-1 and
AAA-2 protein structures with functional domains (D and E).
CaMV 35S, cauliflower mosaic virus 35S promoter; OsAAA-1, rice
AAA ATPase associated with diverse cellular activities (AAA)-1
protein; OsAAA-2, rice AAA ATPase associated with diverse
cellular activities (AAA)-2 protein; T-Nos, Nos terminator; Intron,
the first intron from potato GA20 oxidase gene (Gan et al., 2010);
Sense and Anti-sense, the sense and antisense strands of the 163 bp
fragment from OsAAA-1. Core AAA ATPase, AAA ATPase, core
domain (246~381Aa) and P-loop containing nucleoside
triphosphate hydrolase domain (179~434 Aa). DP2317 is designed
to edit the OsAAA-1 using sgRNA-5 at 243 Aa and DP2354 is
designed using sgRNA-6 at 453 aa for knockout of OsAAA-1; and
DP2805 is designed using sgRNA-1 at 130 Aa and sgRNA-3 at 340
Aa for knocking OsAAA-2 out. Aa, amino acid residue. Arrowheads
indicate direction of transcripts.



Location Treatment Line ID Number of
events Yield (g/plant) (average ± SE) Change P valued

Hainan

Drought

Control a  - 3.91 ± 0.38  -  -

DP2317(CRISPR)b 6 4.66 ± 0.35 18% 0.0488

DP2354(CRISPR)c 12 5.16 ± 0.35 30% 0.001

Well-Water

Control  - 23.75 ± 0.69  -  -

DP2317(CRISPR) 6 24.52 ± 0.65 3% 0.3362

DP2354(CRISPR) 12 25.21 ± 0.62 6% 0.0654

Ningxia

Drought
Control  - 23.38 ± 1.03  -  -

DP2354(CRISPR) 12 28.67 ± 1.52 23% 0.0012

Well-Water
Control  - 32.62 ± 1.13  -  -

DP2354(CRISPR) 12 34.21 ± 1.87 5% 0.4172

Note: a T2 or T3



DP2317 (E) 3 26.21 ± 0.83 10% 0.0101 0.0022

Note: a T2 or T3 seeds of non-edited lines from transformations with DP2317 were used as control. b 6 DP2317-edited homozygous lines were used in the experiments
as showed in Supplemental Figure S3. c DP2317 (E), 3 early translation terminated lines (DP2317P.05B.24, DP2317P.11B.05, and DP2317P.11B.28). d DP2317 (L), 3
late translation terminated lines (DP2317P.01B.01, DP2317P.02B.05, and DP2317P.03B.01). e 



Well-water

Control  - 32.62 ± 1.13  -  -

DP2805(CRISPR) 7 39.29 ± 1.28 20% 0

DP2805-sgRNA1 3 39.51 ± 1.75 21% 0.0002

DP2805-sgRNA3 4 39.13 ± 1.59 20% 0.0002

Note: a T2 seeds of non-edited lines form transformation with DP2805 were used as control. b 7 DP2805-edited homozygous lines at sgRNA-1 site (Supplemental
Figure S5A and S5B). c 10 DP2354-edited homozygous lines at sgRNA-3 site (Supplemental Figure S5C and S5D) were used in the experiments; and d statistical
analyses of yields compared to control, 4 replicates and 6 plants per replicate. CRISPR, CRISPR-Cas9 construct.



genes by both RNAi and CRISPR technologies under two different
field conditions, clearly demonstrated the feasibility of improving
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