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Additional file 1. Materials and Methods

Materias and Methods

Plant growth and virus inoculation 
Nipponbare (Oryza sativa japonica cv Nipponbare), which was susceptible to Southern rice black-streaked dwarf virus (SRBSDV) and Rice stripe virus (RSV) was used in this study. 

SRBSDV inoculated in rice by nymphs of white-backed planthopper (WBPH, Sogatella furcifera) as previously described (Zhou et al. 2010). WBPH nymphs were fed on the SRBSDV infected rice plants for 72 h, then were transferred onto healthy rice seedlings and fed on them for another 8-10 days at 25 oC. For virus inoculation, 30 one-week old rice seedlings were randomly selected and each seedling was inoculated with three viruliferous WBPHs for 3 days. Seedlings inoculated with non-viruliferous WBPHs were used as controls.

Inoculating RSV in rice was manipulated as previously described (Hu et al. 2020). Briefly, small brown planthoppers (SBPH; Laodelphax striatellus Falle´n) were maintained on rice seedlings. The nymphs of SBPH were fed on virus-infected rice plants for 2 days to generate viruliferous insects. About 30 one-week-old seedlings were inoculated with 5-7 viruliferous SBPH per plant for 48 h. 

Leaf samples were collected from the inoculated plants at 30 days post viruses inoculation ( 30 dpi). The leaf tissues were quickly frozen in liquid nitrogen and stored at - 80 oC.

Vector construction and Agrobacterium-mediated transformation in rice 

The binary CRISPR/Cas9 vector pYLCRISPR/Cas9-MH and corresponding gRNA vector pYLgRNA-U3 was provided by Y. G. Liu at South China Agricultural University, Specific single guide RNAs (sgRNAs) targeted to Osv-ATPase d were selected and constructed, which was used to transform the rice cultivar NIP by the Agrobacterium mediated transformation as previously described (Ma et al., 2015). The transgenic rice lines were selected based on hygromycin resistance. The primers used for vector construction are listed in Supplementary Table S1.

Genomic DNA extraction and mutation detection

The genomic DNA was extracted from young leaves of T0-T2 transgenic plants by CTAB reagent, which was then used for amplify the specific fragments in the Osv-ATPase d gene using primers flanking two targeted sites (Table S1), and the Cas9-free transgenic plants were also verified with specific primers for Cas9 (Table S1). PCR conditions were as the following: 94 °C/2 min; 94 °C/30 s, 55 °C/30 s, and 72 °C/30 s (30 cycles); and 72 °C/10 min as the final extension. PCR products were directly sequenced using the conventional Sanger method.

RNA library construction, sequencing, and analysis

RNA was isolated from rice leaf tissues with a plant RNA purification reagent kit (Invitrogen, USA). RNA libraries were generated with a TruSeqTM RNA Sample Prep kit (Illumina, USA) and sequenced on an Illumina HiSeq 4000 in paired-end 150-bp read mode (Shanghai OE Biotech. Co., Ltd). The data were analyzed using softwares of DESeq (1.18.0) and Kyoto Encyclopedia of Genes and Genomes (KEGG, https://www.kegg.jp/). A difference in gene expression was considered to be significant when the absolute value of the log2 (fold change) ratio was ≥1 and ρ ≤ 0.05.

Immunoblot Assay of SRBSDV P8 Protein 
Assays of P8 protein of SRBSDV were done as described previously (Zhang et al. 2020). Total protein was isolated from the collected leaf tissues of rice and were separated in SDS-PAGE gels. The protein bands were blotted onto polyvinylidene difluoride (PVDF) membranes followed by protein detection using an polyclonal P8 antibody. Protein loadings were estimated through Coomassie Brilliant Blue staining. 

Quantification of endogenous phytohormones in leaf tissue samples 

The endogenous phytohormones in leaf tissues were quantified by ultra-high-performance liquid chromatography-triple quadrupole mass spectrometry (UPLC-MS/MS) (Hu et al. 2020; Peeters et al. 2020) . 15 day-old rice leaf samples (50 mg each) were collected and ground individually in liquid nitrogen, and then homogenized in 500 µL extraction buffer of isopropanol/H2O/ hydrochloric acid (200:100:0.2). The crude leaf extracts sonicated for 5 min in ice-bath, followed by adding 1 mL chlorofrom. The organic phase evaporated to dryness, which was dissolved in 200 µL methanol/H2O (5:95). The samples were filter with 0.22 μm organic filter membrane, then were taken for analysis by UPLC-ESI-MS/MS (AB ExionLC, AB Sciex Qtrap 6500+, AB Sciex).
Statistical Analysis 
 In this study, all of the conducted experiments were done in triplicate and above. The value of the experiments were presented as the means ± standard deviation (SD). Statistical analyses were performed using the DPS 9.51 software (www.dpsw.cn) and the Student’s t test. Differences at ρ < 0.05 were considered to be significant.
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Table S1 Primers used in this study
	Gene
	Forward primer
	

	Primers for vector construction

	Cas-B1
	TTCAGAGGTCTCTCTCGCACTGGAATCGGCAGCAAAGG
	

	Cas-BL
	AGCGTGGGTCTCAGCCGGGTCCATCCACTCCAAGCTC
	

	SP1
	CCCGACATAGATGCAATAACTTC
	

	SP2
	GCGCGGTFTCATCTATGTTACT
	

	Primers used for Osv-ATPase d mutation detection

	Crisp/v-ATP/F
	ATGTACGGGTGGGAGATGCT
	

	Crisp/v-ATP/R
	GTTCTGGAGGTAGGGGCC
	

	Primers used for cas9 detection 

	35S-F1
	CAAGACCCTTCCTCTATATAAGGA
	

	zCas9-951R
	GAGGTTATCCAGGTCATCG
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Table S2  Quantitative determination of endogenous plant hormones by a UPLC-MS/MS system
	Sample
	ACC (ng/g)
	IAA (ng/g)
	SA (ng/g)
	tZ (ng/g)

	line 5
	222.56±9.67a
	12.39±0.12a
	3157.16±121.79a
	18.15±2.09a

	NIP
	213.41±75.42a
	9.58±1.43a
	3672.21±940.16a
	17.47±4.17a


Notes: Letters indicate significantly different values using a t test (ρ < 0.05). 
