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Figure S1. Sequences of nucleotides and deduced amino acids of OsRLK7-1.



The predicted leucine-rich repeats motifs are in orange; the transmembrane region is in purple; domain of kinase is in blue; and terminator is marked with an

XM_015764749 seq AT GCCACCGCCCTCCCTTCTCCTCCCTCCTCTCCTCCTCCTCCTCGGCCTCCATGCCGCCGCCGCCGCCGT CTCCGAGGT GTCGGCCCT CATGGCCTTCAAGAACGCCCTCACCATCCCTCCCACCGCCGCCGCCTTCTT iy
OR472548.seq AT GCCACCGCCCTCCCTTCTCCTCCCTCCTCTCCTCCTCCT CCTCGGCCT CCAT GCCGCCGCCGCCGCCGT CTCCGAGGT GTCGGCCCT CATGGCCTTCAAGAACGCCCT CACCAT CCCT CCCACCGCCGCCGCCTTCT Tk
XM_015764749 .seq ICGCCCGGT GGGACGCCGCCGCGGCTTCCCCCTGCAACTTCACCGGCGT CGACT GCGCCAATTCCGGCGGCGGCGGCGT CACCGCCGT CGCCGT GGAGGGCT TGGGCGT GGCCGCAACGT CCGTCCCGTTCGACGT TCTGT el
OR472548.seq ICGCCCGGT GGGACGCCGCCGCGGCTTCCCCCT GCAACTTCACCGGCGT CGACT GCGCCAAT T CCGGCGGCGGRIGGCGT CACCGCCGT CGCCGT GGAGGGCT T GGGCGT GGCCGCAACGT CCGTCCCGTTCGACGT T CT GT vl
XM_015764749 .seq IGCGGCT CGCTGCCGT CGCTCGCGAAGCT CTCCCT GCCGT CGAACGCGCT CGCCGGGGGGAT CGGCGGCGT CGCGGGGT GCACCGCCCT CGAGGT GCTCGACCT CGCGTTCAATGGCTTCTCCGGCCACGT CCCGGACCT Cevdy)
OR472548.seq IGAAGCT CT CCCT GCCGT CGAACRICGCT CGCCGGRIGGGAT CGGCGGCGT CGCGGGGT GCACCGCCCT CGAGGT GCTCGACCT CGCGT THAAT GRICT TCT CCGGCCACGT CCCGGA CCT Clevdd)
XM_015764749 .seq CGCCGCTGACGAGGCT GCAGAGGCT CAACGT GTCGCAGAACAGCTTCACCGGCGCCTTCCCATGGCGCGCGCT GGCGT CCATGCCGGGT CTCACCGT GCTCGCCGCCGGCGACAAT GGGTTCTTCGAGAAGACGGA GA ClElaly
OR472548.seq CGCCGCT GACGAGGCT GCAGAGGCT CAACGT GTCGCAGAACAGCTTCACCGGCGCCTTCCCAT GGCGCGCGCT GGCGT CCATGCCGGGT CT CACCGT GCT CGCCGCCGGCGACAAT GGGT T CT T CGA GAA GA CGGA GA ClElaly

XM_015764749 .seq IGT TCCCCGACGAGAT CACCGCGCT CACCAACCT CACCGT GCTCTACCT CTCCGCGGCCAACAT CGGCGGCGT CATCCCTCCCGGCAT CGGCAACCT CGCCAAGCT CGT CGACCT CGAGCT CTCCGACAACGCGCT CACCGEY
OR472548.seq IGT TCCCCGACGAGAT CACCGCGCT CACCAACCT CACCGT GCTCTACCT CTCCGCGGCCAACAT CGGCGGCGT CATCCCT CCCGGCAT CGGCAACCT CGIICAAGCT CGT CGACCT CGAGCT CTCCGACAACGCGCT CA CCGRuY
XM_015764749 .seq IGCGAGATACCGCCGGAGATCACCAAGCT CACCAACCT CCTGCAGCT CGAGCTGTACAACAACT CGCTCCACGGCGAGCT CCCGGCGGGGT TCGGGAACCT GACGAAGCTCCAGTTCTTCGACGCGT CCATGAACCACCT CReEly
OR472548.seq IGCGAGATACCGCCGGAGAT CACCAAGCT CACCAACCT CCTGCAGCT CGAGCTGTACAACAACT CGCTCCACGGCGAGCT CCCGGCGGGGT TCGGGAACCT GACGAAGCT CCAGTTCTTCGACGCGT CCAT GAACCACCT Cl:Ely
XM_015764749 .seq ACCGGCAGCCTCTCCGAGCTCCGGT CGCTCACCCAGCTCGTGTCGCTGCAGCTGTTCTACAATGGCTTCACCGGCGACGT GCCGCCGGAGT TCGGCGAGT TCAAGGAGCT CGT GAACCT GTCCCTGTACAACAACAACCT ekl
OR472548.seq ACCGGCAGCCTCTCCGAGCT CCGGT CGCTCACCCAGCT CGT GT CIICT GCAGCTGTTCTACAATGGCTTCACCGGCGACGT GCCGCCGGAGT TCGGCGAGT TCAAGGAGCT CGT GAACCT GT CCCTGTACAACAACAACCT ek
XM_015764749 .seq ICACCGGCGAGCT GCCGCGGGATCTCGGCAGCT GGGCGGAGTTCAACTTCATCGACGT GTCCACCAACGCGCT GTCCGGCCCGAT CCCGCCGTTCATGT GCAAGCGCGGCAAGAT GACCAGGCT GCTCAT GCT GGAGAA CA pRRbl
OR472548.seq CACCGGCGAGCT GCCGCGGIAT CT CGGCAGCT GGGCGGAGT TCAACT TCAT CGACGT GT Cl8ACCAACGCGCT GT CCGGCCCGAT CCCGCCGTHCAT GT GCAAGCGCGGCABGAT GACCAGGCT GCT CAT GCT GGAGAA CA IREPN]

XM_015764749 .seq ACTTCTCCGGCCAGATTCCGGCCACCTACGCAAACT GCACGACGCT GGT GAGGT TCAGGGT GAGCAAGAACT CCATGTCCGGCGACGT CCCCGACGGGTTGT GGGCGCTCCCCAACGT CGACAT CATTGACCT CGCCAA Clbily

OR472548.seq ACTTCTCCGGCIEAGAT T CCGGCCACCTACGCIEAACT GCACGACGCT GGT GAGGT T CAGGGT GARICAAGAACT CCAT GT CCGGCGAGT @CCCGACGGGT T GT GGGCGCT CCCCAACGT CRACAT CAT ®GA CCT CGCClHECERPLN
XM_015764749 seq k»«CCACTTCACCCGCCGG-«TCCCCG-«CGCP#TCGGCA«GHGCCCCCTTCCT GAGCAGCCTCGACCTGGCCGGGAACAGGTTCTCCGGCGCGATCCCGCCGT CGATCGGCGACGCCAGCAACCT CGAGACAATTGACATTT CmElly
OR472548 seq AA BGGEA T CGGCGACGGCAT CGGGAGAGCCGCCT@GCT GAGCAGCCT CGACCT GGCCGGGAACAGGT TCT CCGGCGCGAT CCCGCCGT CGAT CGGCGACGCCAGCAACCT CGAGACAATTGACAT T T CRREN]
XM_015764749 .seq IGT CGAACGGGT TGT CGGGCAAAATTCCGGCGAGCAT CGGGAGGCT GGCACGT CTCGGCAGCTTGAACATTGCTAGGAAT GGGAT CACCGGGGCCAT CCCGGCGAGCAT CGGCGAGT GCTCGTCGCTTAGTACGGT CAAT T kRl
OR472548.seq IGT CGAACGGGT T GT CGGRCIEABAT T CCGGCGAGCAT CGGGAGGCT GGCACGT CTCGGCAGCTTGAACATTGCTAGGAAT GGGAT CACCGGGGCCAT CCCGGCGAGCAT CGGCGAGT GCTCGTCGCTTAGTACGGT CAAT T IREEN
XM_015764749 seq CACCGGGAACAAGCT CGCCGGCGCGATCCCGTCGGAGCT GGGGACCCTGCCGCGGCTTAATTCTTTGGACTTGTCCGGGAAT GACCT CTCCGGT GCCGT GCCGGCGAGCCT CGCCGCT CTGAAGCT GAGCT CCCT GAA Clmlatl)
OR472548.seq CACCGGGAACAAGCT CGCCGGCGCGAT CCCGT CGGAGCT GGGGAMCCT GCCGCGGCTTAATTCTTTGGACT TGT CCGGGAAT GACCT CTCCGGT GCCGT GCCGGCGAGCCT CGCCGCIECT GAAGCT GA A 1680
XM_015764749 .seq AT GT CCGACAACAAGCT CGT CGGGCCCGT GCCGGAGCCGCTCT CCATCGCGGCCTACGGCGAGAGCT TCAAGGGGAACCCCGGGCT GTGCGCCACCAACGGAGT GGACTTCCT CCGCCGCT GCTCGCCGGGAT CAGGA GGmEer
OR472548.seq AT GT CCGACAACAAGCT CGT CGGGCCCGT GCCGGAGCCGCT CIECCAT CGCGGCCTACGGCGAGAGCT TCAAGGGGAACCCCGGGCT GT GCGCCACCAACGGAGT GGACT TCCT CCGCCGCT GCT CGCCGGGAECA GGA 1820
XM_015764749 .seq ICCACT CCGCGGCCACCGCGCGCACCGT GGT CACCT GCCT CCTCGCCGGCCT CGCCGTAGT GCTCGCGGCGCT CGGCGCGGT GATGTACAT CAAGAAGCGGCGGCGCGCGGA GGCGGAGGCGGAGGAGGCGGCCGGCGGCA RER
OR472548.seq ICCACT CCGCGGCCACCGCGCGCACCGT GGT CACCT GCCT CCTCGCCGGCCT CACCGT®GT GCT CGCGGCGCT CGGCGCGGT GATGTACAT CAAGAAGCGGCGGCGCGCGGA GGCGGA GGCGGA GGAGGCGGCCGGCGGCA BRER
XM_015764749 .seq AGGT GT TCGGCAAGAAGGGGT CGT GGGACCT CAAGT CGTTCAGGGT CCTGGCGT TCGACGAGCACGAGGT GATCGACGGT GTCCGCGACGAGAACCT CATCGGCAGCGGCGGGT CCGGGAACGT GTACCGCGT GAAGCT Clwalily
OR472548 seq AGGT GT T CGGCAAGAAGGGGT CGT GGGACCTJJAAGT CGT T CAGGGT CCT GGCGT T CGACGA GCACGAGGT GAT CGACGGEBGT CCGCGACGAGAACCT CAT CGGCAGCGGCGGGT CCGGGAACGT GTACCGCGT GAAGCT Clfalill
XM_015764749 .seq IGGGAGCGGCGCGGT GGTCGCGGT GAAGCACAT CACCCGGACACGCGCGGCGGCGGCGGCGGCGAGGAGCACGGCGGCGT CGGCCGCCAT GCTCCGT TCGCCGT CGGCGGCGCGGCGCACGGCGT CGGT GCGGT GCCGCGA pwrdiy)
OR472548.seq [GGGAGCRIGCGCGGT GGT CGCGGT GAAGCACAT CACCCGGA CIECHICGCGGCGGCG! ICGAGGA GCACGGCGE®CGT CGGCCGCCATGCT CC CGCCGT CGGCGGCGCGGCGCACGGCGT CGGT GCGGT GCCGCGA pwwkls
XM_015764749 .seq IGT TCGACT CGGAGGT GGGGACGCT GAGCT CGATCCGGCACGT GAACGT GGT GAAGCT CCTGT GCAGCAT CACCAGCGACGACGGCGCGGCGAGCCT GCTGGT GTACGAGCACCT CCCCAAT GGCAGCCT CTACGA GCGCCpetl]
OR472548.5eq IGT T CGACT CGGAGGT GGGGACGCT GAGCT CGATCCGGCACGT GAACGT GGT GAAGCT CCT GT GCAGCAT CACCAGCGACGACGGCGCGGCGAGCCT GCT GGT GTACGAGCACCT CCCCAAT GGCAGCCT CTACGA GCGCCRPREES

XM_015764749 .seq
OR472548.seq

GCACGAGGGGCAAAAGCT CGGCGGCCGCGGCGGCCT CGGGT GGCCGGAGCGCTACGACAT CGCCGT CGGCGCCGCCCGT GGGCTGGAGTACCT CCACCACGGCT GCGACCGCCCCATCCTCCACCGT GACGT CAAGT CClwisrly]
GCACGAGGGGCAAAAGCT CGGCGGCIEBIGGCI®GCCT CGGGT GGCCGGAGCGCTACGACAT CGCCGT CGGCGCCGCCCGT GGGCT GGAGTACCT CCACCACGGCT GCGACCGCCCCAT CCT CCACCGE®GA CGT CAAGT CClviall

XM_015764749 .seq AGCAACATCCTCCTCGACGAGT CCTTCAAGCCGCGCATCGCCGACTTCGGCCTCGCCAAGAT CCTCGACGGCGCCGCCGCCACGCCGGACACCACCAGCGCGGGCGT GGT GGCCGGCACGCT CGGGTACAT GGCGCCCGA pvlsaly]
OR472548.seq AGCAACAT CCTCCTCGACGAGT CCTTCAAGCCGCGCATCGCCGACTTCGGCCTCGCCAAGAT CCT CGACGGCGCCGCCGEA CGCCGGA CACCACCAGCGCGGGCGT GGT GGCCGRICACGCT CGGGTACAT GGCGCCCGA syl
XM_015764749 .seq IGTACTCCTACACGT GGAAGGT GACGGAGAAGAGCGACGT GTACAGCTTCGGCGT GGTGCTGCTTGAGCT GGT GACGGGGCGGACGGCGAT CAT GGCGGAGTACGGGGAGAGTAGGGACAT CGT GGAGT GGGT GT CT CGCCpaly)
OR472548.seq ACBCCTACACGT GGAAGGT GACGGAGAA GAGCGACGT GTACAGCT T CGGCGT GGT GCT GCT T GAGCT GGTBA CGGGGCGGACGGCGAT CAT GGCGGAGTACGGGGA ®AGGGACAT CGT GGAGT GGGT GT| 2791
XM_015764749 seq IGGTTAGATAGCCGAGACA »‘«GGTC»TGTCCCTCCTCGACGCCACC»TCGGCGACC A‘«TGGCACAAGGACGACGCCGTCAGGCTGCTTCCCGTCGCCGTGCTGTGCACCAGCACC#CCCCGTCGATGAGGCCCTCCATCCGC 2940
OR472548 seq IGGT TAGATAGCCGAGACAAGGT GAT GT CCCT CCT CGACGCCAGCAT CGBCGA GGAAT GGGA GAA GGA GGA GGJ] , BCGIIGT CGCCGT GGT GT GCACCAGCAGGACGCCGT CGAT GAGGCCGT CGAT GCGCHPRE
XM_015764749 .seq CCGTCGTGCAGATGCT CGAGGCGGCGGCGAT CGGCCGGGAGTTCGCCGT GGTCACTTCGGT GAAGGT CAAGGTGATCCCCTA 3024
OR472548.seq CCGTCGT GCAGAT GCT CGAGGCGGCEGEGAT CGGCCGGGAGT TRGCCHT GGT CACT TCGGT GAAGGT CAAGGT GAT CCCCTA 3015

asterisk.
Figure S2. Alignment of nucleotide sequences of OsRLK7 (XM_015764749) and OsRLK7-1 (OR472548).

Shade (with solid black) indicates identical bases; dashed line, base deletion. The numbers to the right of each line indicate the position of the rightmost base in each line.
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Figure S3. Phylogenetic analysis of OsRLK7-1 and its orthologs from different plant species.

The unrooted tree was constructed with a neighbor-joining method based on the alignment of protein sequences using MEGA11
software (default settings except the replicates of the bootstrap value, 1,000 replicates). The bootstrap values for the branches are
shown. Plant species acronyms are included before its protein name: Os, Oryza sativa; Aet, Aegilops tauschii subsp. strangulate; At,
Arabidopsis thaliana; Cn, Cocos nucifera; Dc, Dioscorea cayenensis subsp. rotundata; Eg, Elaeis guineensis; Hv, Hordeum vulgare subsp.
vulgare; Lp, Lolium perenne; Lr, Lolium rigidum ; Ob, Oryza brachyantha; Og, Oryza glaberrima; Pd, Phoenix dactylifera; Ph, Panicum hallii;
Pv, Panicum virgatum; Sv, Setaria viridis; Ta, Triticum aestivum; Td, Triticum dicoccoides; Zm, Zea mays; Zo, Zingiber officinale. Sequence
data in the phylogenic tree can be found in the GenBank with accession numbers as below: OsRLK7-1(OR472548),
OsRLK7(XP_015620235.1), AetRLK7(XP_020194737.1), AtRLK7(NP_850942.1), CnRLK7(KAG1348101.1), DcRLK7(XP_039139905.1),

EgRLK7(XP_010943231.1), HvRLK7(XP_044948214.1), LpRLK7(XP_051209176.1), LrRLK?7.1(XP_047050302.1),
LrRLK7.2(XP_047050623.1), ObRLK7(XP_040385827.1), OgRLK7(XP_052139509.1), PARLK7(XP_038970452.1),
PhRLK7(XP_025808423.1), PvRLK7(XP_039840382.1), PvRLK?7.1(XP_039803010.1), PvRLK?7.2(XP_039803012.1),
SvRLK7(XP_034586844.1), TaRLK7.1(XP_044386491.1), TaRLK7.2(XP_044379179.1), TdRLK?7.1(XP_037439029.1),
TdRLK?7.2(XP_037431991.1), ZoRLK7.1(XP_042463340.1), ZoRLK7.2(XP_042427680.1), ZoRLK7.3(XP_042416481.1),

ZmRLK(ONM32713.1).
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Figure S4. Sanger sequencing results of potential off-target sites.
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Figure S5. Mean transcript levels (+SE, n = 5) of OsMPK6 in WT and ko-rlk plants 0, 1, and 3 h after they were infested with
gravid BPH females.
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Figure 56. Mean content (+SE, n = 5) of SA in WT and ko-rlk plants at 0, 3, 8, 12, and 24 h after infestation of gravid BPH fe-

males (a) or gravid WBPH females (b). Different letters indicate significant differences among lines at the same time point (p <
0.05, Tukey’s post-hoc test)..
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Figure S7. Knocking out OsRLK7-1 does not influence the survival and development of BPH and WBPH nymphs.

(a) Mean survival rate (+SE, n = 15) of newly hatched BPH nymphs on WT and ko-rlk (ko-r1k321 and ko-rlk322) plants 0-17 d
after they were released. (b) Mean developmental duration of (+SE, n = 15) immature stage of BPH on WT and ko-rlk plants. (c)
Mean survival rate (+SE, n = 15) of newly hatched WBPH nymphs on WT and ko-rlk (ko-rlk321 and ko-rlk322) plants 0-15 d
after they were released. (d) Mean developmental duration (+SE, n = 15) of immature stage of WBPH on WT and ko-rlk plants.



(d)

Figure S8. Experimental setups for plant growth and herbivore bioassays.

(a) Rice seedlings were planted in a hydroponic box with hydroponic solution. (b) Rice seedlings were individually trans-
ferred into single plastic cups. (c) The setup for planthopper bioassays. (d) The setup for planthopper feeding bioassays.
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Figure S9. Vectors used in this study.

(a) The vector used for subcellular localization of OsRLK7-1. (b) The vector used for obtaining transgenic plants by pY-
LCRISPR/Cas9Pubi-H.



Table S1. Primers used for qRT-PCR

Name TIGR ID Forward primer Reverse primer
(5-...-3) (5-...-3)

OsACTIN LOC_0s03g50885 TGGACAGGTTATCAC CCGCAGCTTCCATT
CATTGGT CCTATG

OsMPK3 LOC_0Os03g17700  CGACTTCGAGCAGA  GTITCATCTCGATCG
AGGCTCTA CTTCGTT

OsMPK®6 LOC_0Os06g06090  CGCACGCTCAGGGA  GGTATGATATCCCT
GATC TATGGCAACAA

OsWRKY30  LOC_Os01g61080 AGGCAAGCACAGCC GAAGACGATACGTT
ATGAC GGCATTAGC

OsWRKY33  LOC_0Os01g53040 AACGGCTGCTCCATG TTGTGTGCGCCCIT
AAGAA GTAGAC

OsWRKY45  LOC_0s05¢25770  CGACCGGAAGGCCA  GAAGTAGGCCTTTG
ACT GGTGCTT




Table S2. Primers used for PCR

Name TIGR ID Forward primer Reverse primer (5'-...-3)
(5-...-3)
OsRLK7-1 / ATGCCACCGCCCTCC CTAGGGGATCACCTTGA
CTTCT CCTTCACCGA
KO-RLK7-1 LOC_Os12g43 ATGCCACCGCCCTCC CTAGGGGATCACCTTGA
640 CTTCT CCTTCACCGA
Fusion RLK7-1&YFP / ACGCGTTTAATTAAG TGACGTCCCGGGATCCG
ATGCCACCGCCCTCC GGGATCACCITGACCTTC
CTTCT ACCGA
Cas9-test / GTTGAGCCGCACAG  AAACTTCGACGTTCTGTG
AACGTCGAA CGGCT
KO-RLK7-1-Cas9 LOC_0Os12g43 AGGCTGCTGACCTAC CCGTCTTCTCGAAGAACC
region check 640 TTACTACC CAT
Off-target test 1 LOC_0Os06g35 AGGAGGAGGAGGAG TCGGAGAAGGTGAACCC
770 GAGGAGGAGGA GAGGTCTT
Off-target test 2 LOC_Os01g55 GCCGCATTTCCGTICT CCCGCTCACCAAATCCAT
120 CCATCC CTTCA
Off-target test 3 LOC_0Os02g01 GTCTACAAGCCCCAG AATTCAACAGCAACGCC
740 ACCAA GAT
Target site of RLK7-1 / AGCCGCACAGAACG AAACTTCGACGTTCTGTG
for overlapping PCR TCGAACAACACAAG CGGCTGTTTTAGAGCTAG
CGGCAGC AAAT
sgRNA expression / CTCCGTTTITACCTGTG CGGAGGAAAATTCCATC
cassette assembling GAATCG CAC
Pps / Pgs / TICAGAGGTCTCICT  AGCGTGGGTCTCGACCG
CGACTAGTATGGAAT ACGCGTATCCATCCACTC
CGGCAGCAAAGG CAAGCTC




