TCGCCGGGTATTCTCTACTTCGCCGTCCGGTTTTGCCGCCGGAAAGCAGTAGCAGGGCATTGTACTATATGG
AGATGAACACACGACACGGCGAAAACGCCGGACGGCGCTGTCCCCACCCATGCCACTTCTTTATTTATTAAC
ATTTGTAACGTTAACAAATGGGTAGGGTAGGGTTACAAGGGTAGGTTACAAGGGTAGGGTTGTAAGTAGGG

1

1
61
21
121
41
181
61
241
81
301
101
361
121
421
141
481
161
541
181
601
201
661
221
721
241
781
261
841
281
901
301
961
321
1021
341
1081
361
1141
381

ATGGGTTGGAAAGGTGGAACACAATGGGCCAGTCCAGAAATGGAGGCTCTGGACGAACGT
M GWK GGTQWASPEMME ALD ER
CACGACCAGGAATTGCTGAAAGCCGTCCAGGAAAGCATGGCAGCCTGGGAGAGGAGGAAA
H DQ ELL KAV QFESMAA WER RK
GCTAGTCATAGCCATCGGCAAAAGAGGGCAGACTCACCAGGGGTATGTTATGACGGTGTC
ASH SHRQKWR AD SPG VCYDGYV
GGGTGCTTCAAGGAGTCTGGACCCTATGGTTACATCGATATGTTACCTAGTTCTCCCGAA

G ¢ FKE SGPY GYI DMLZPSSPE

GAGGTGGACACCCGTTTCTTGATGTACAGTTCGAAAAAGAACAGACGCTCGGATACACCC
E vVb TRFLMYSSK KN RRS DTP
CTGTTAGACGTAGGCTTCGCCAACCTGACTGCCGTCTACACGTGGGCTGGCAAAGCGTTC
L L DVGFAN LTAVYT WAGIKA F
AACGTGTCAGCCCCCACCAAGGTCATAGTTCACGGGTTTGGCTCATCCTGCTCGCATGTC

NVS APT KVI VHGTE FGSSU C S HYV
TGGGTCTACGAGATGCGGAGTGCGCTCATGTCTGTTGAAGAATGCAACGTAATCTGCGTG
wWVvVYEMR SALMSV EECNVI CV

GACTGGGAGAACGGTGCCACATTCCCCAACTACGTCCGAGCCGCAGCCAATACAAGATTG
D WE NGATF PNYVR AAANTTR RIL
GTTGGCAAACAGTTGTCAATGCGGATAGCTGGCCTCCATGAGAAGCTGCACTTACCACTG
vV G K QLSMUR R I AGLH EKIL HULZPIL
CATAAAGTGCATATCATT TCT GCTCATGTGGCTGGCTTTGCGGGGGCT
HKVHII GFSL GAHVYVAG FAGA
CAACTCAAGAATATCAGCAGGATTACTGGTCTAGACCCAGCAGGCCCCCTGTTCGAGAGC
QLK NI SR I TGLDUZP AGUZPL FES
CAAGACCCGCGAGCCCGTCTGGACTCGAGTGACGCCAGCTTTGTCGATGTGATTCACTCC
Q bP RARL DSS DAS FVDUVI HS
AACGGGGAGAACCTCATCCTGGGTGGCCTGGGGTCATGGCAGCCTATGGGACACGTCGAC
NGE NL I'L GGL GSWOQPMGHVD
TATTACCCCAACGGGGGGCGCATGCAGAAGGGG AACCTGTTTGTGGGTGCTGTC
YYP NG GRMOQK GGCS NLFVGA V
ACCGATATATTGTGGTCTGTATCAGAAGCAGAAGGCAGGAGC AATCATAGGCGA
T DIl L WSVSEAE GR SL CNUHTRIR R
GCCTACAAGTTCTTCACAGACAGCGTCTCGCCACGTTGCCATTTCCCTGCACTCTCCTGC
A YK FFTDS VS PRCHTEFEFPAL SC
GACAGCTTCGATAAATACCTGGCAGGCAACTGCTTCCCATGCACCGATCAGGATAACTGC
DS FDKYL AGNZ CEF PCTUDA QUDNC
GGCAACATGGGATATTATGCCGACAAGGCTAAGGGGAGAGGCACGCTCTATCTGGTCACT
GNMGYYAD KAKG RGT LY LV T
AGGGATGAGGAACCTTTTTGTGGATCGATGTCAAAGAATCTATGTCAAACGAGGACACCG
R DE EPFCG SMSKNLCOCOQTR R TP



1201
401
1261
421
1321
441
1381
461
1441
481
1501
501
1561
521
1621
541
1681
561
1741
581
1801
601
1861
621
1921
641
1981
661
2041
681
2101
701
2161
721
2221
741
2281
761
2341
781
2401
801
2461
821

ACGAAAGAGGCCTGCGACAGTCCAGAAATAGTGGCCTCAACTCTAACTCAATTGGATAAA
T K E ACDS PEI VA STLT QL DK
AGGGTAGATGTCAAACGAGGCCACCGACGAAAGAGTTTGTCAGTATGCAAAAGAGGGCTT
R'v DV KRG HRR R KSL SV CKUI R G1

GTTCTGGAGTCTGGCATAGCGGCTCTACTGCCACTTTATCCTGGGAACTGCAAGCATCAA
vV591E SGI A ALL PLYPGNTCIK HAQ
TCTGATAGTACTCCGTCGGTTACTTGGAACAATAATGTGACATTACCAAAGATCCCATCC
s bDSTP SVTWNNNVTTLFPK I PS
GACAACACCACCCGCTACATCCCGACCCAAGTGGTACACCTGGGTGACGAAATCGTGTTC
DNT TR YI PT QVVHLG DEI VF
AACAGCTCGTTAACCGACAGGAAACAAAATGGCAGCGACAAACACGACGACAACTACCTC
NS SLT DRK QNUGS DKH DDNY'.L
AGCTACAACTGGCAACCGGTTCCTGAGTACCCAGAAGTCTCCGGCAACTCAGGAAACGAC
S YN WOQ?PVZPE YPE VSGN SGND
CTTGAGTCCACAAATCTCAACCTTGAGGATGTTGGTCGAGGGTTCCTTAACGTGAAACAG
LE STNWLN LEDV GRGTF L NVKAOQ
GTTAGCAGCAGCTGGAACTCCACTAGAAACACAACCGGTTTAGAGGAAAGGTTTGGGAAC
v sS$S SWNST RNTT GLE E RF GN
AGCACAACCCTGGACAAGAGGTCACCGGGGAAGGATTTGTTGGGTAATGCAACCCGTAAA
S T TL DKR SP GKD LLGN ATR RHK
ATGGATGACAAAAAGGAGAGGATCCTCAGGAAGGATGAACCCTACAAGTTTGAAGCGATT
M D DKK ER I L RK DEZP Y KFE A
ATGTTGAGTGACGAACCGGTTCAAACCGGTTCTACAAGTTCAGGGAACGACACAACAACA
M LSD EPVQ TGST SSGN DTT T
CGTCCAGAAATCAAGGAACCTATCCTACCTTCAACAACACCTCGTGTAGCTTCCAACCGG
R PE I K EPI LPST TPRV ASNIR
TCACCCAAATCAGACCTCACACCACCTTCTGTGACCGCCACAGAATCGTGGTACCACTGG
s pPK SDLT PPSV TATE SWYHW
GAGAGCTCCACCAACAATGGCAAAAAGACTAAAAAGTTGAACCTGGATTCTGTGCCCTCT
ES STN NGKIK TKJIK LNILD SV PS
GCAGCTGCTGCAACTTCCAATGAAACTTCTCCGGAAAGGTCTCTGGTGGTACAACTTTTC
AAAA TSNE TSPE RSL VVQ LF
CCGCAGAGGTTGGTCAGTTTGTTGGAGCAGGCTGAAAGGTATGCAAGGTTGGCGTTTTCT
P QR LVS LLE QAE RYA RLA FS
CCGTTTGTGTCTCAAGGTGATAACTCGGAGTCAAGAGTGCAGAGGATGTTGAAGTATTTG
P FV S$SQGDNSES R VQRMIL KYL
CCGACATTTTGGACACATAGTGATCAACATGCAGCATCTTCGGCCAAACGGGCCAACCGG
P T F WTHSDOQHAAS S AKZRANR
CATATAGATGTTGCCAAACCTGGGGAAAACCAACCTGACAATCCATACAAGATGGAAACC
HI DV AK P GENOQPDNZPY KMET
CCTGATCCCAATTCAGGCTACAAGATGGAAAACCCTGATTCCAATTCAGGTTACAAGATG
P DPNSG YKMENP DSNSGY K M
GAGAACCACCCTGATAGGGATCCCAATCCAGGTTTAAAACCTAGTCCAGGACCTTCCCCT
ENH PDRDZPN PGLIK®PS PGPS P



2521
841
2581
861
2641
881
2701
901
2761
921
2821
941
2881

GTGGGTGAACACCAAACTGTTTCTTTTGACAACAGGGGGGATTCCACATTACCCTACAAA
VGG E HQTVS FDNRG DSTL PYK
CTACAAACCCAGCAAACCCTAGAGGAAAACTCTAAAGTGGTTGCAATTCCTTACAAACTA
LaTaQ QTLE ENSK VVA | PYK L
GCCGACCAGAAGAGGGTGGATAAGTTTCATCCAAAGTTCATCCCTGTTTTGCATGAAACA
A DQ K RVDI KT FHU®PK FI PV LHET
GATAAAGGTTCGACGGAGGAAAGTCCTGTTAAGGTTGTGTTAGATTTTAATCGACCTGAG
b K G STE ES PVKV VLDTFNR RTPE
GGTGTGGTTGACCATATGGAGACTCCCTTGGCTCAGGAGGAGTCGGAGTATGAAGGTGTT
GVVDHMMET PLAQE E SE Y EGV
GAGAAGACAACTGTGAAAGAGGGTACGAGATGAGGAGAATGGTGATTCCAGTAGAAAATT
E K TT VK E G TR *
TTATTGAAATATGTGTATCACACACTAATCATGAAAACTTCAGAGTAGAGA

Appendix A Nucleotide and amino acid sequences of NIPTL.Red: catalytic triad

TCT----GAC---CAT; yellow: Nucleophilic elbow GGGTTCTCTCTTGG,; blue: active site flap/lid

TGCAGC

------ CTGTGC,; gray: Pancreatic lipase-like enzyme domain.
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Appendix B  Phylogenetic analysis of insect NIPTL genes. The phylogenetic tree was

constructed by MEGA7 (http://www.megasoftware.net/) using the neighbor-joining method. The



Jones-Taylor-Thornton model for amino acid substitution was used and the test of phylogeny was
performed using the bootstrap method with 500 replications; bootstrap values > 50% are shown on
each node of the tree. The GenBank accession numbers for the PTL sequences are as follows.
Laodelphax striatellus (RZF32036.1);Nilaparvata lugens
(XP_022199696.1);Helicoverpa armigera (PZC85279.1);Drosophila  persimilis
(EDW29655.1);Halyomorpha halys (XP_014294180.1);Zootermopsis nevadensis
(XP_021914803.1);Cimex  lectularius  (XP_014250894.1);Ixodes  scapularis
(EEC12502.1);Aethina tumida (XP_019875174.1);Pediculus humanus corporis
(XP_002423272.1);Zootermopsis nevadensis (XP_021914883.1);Diuraphis noxia
(XP_015377095.1);Papilio xuthus (KP198004.1) ;:Daphnia magna
(KZS15767.1) ;Eumeta japonica (GBP32831.1) ;Dufourea novaeangliae
(KZC08766.1) ;Apis cerana cerana (PBC32093.1) ;Trachymyrmex cornetzi

(KYN23410.1).
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Appendix C The secretion of honeydew by two kinds of BPH on different resistant rice

Appendix D PCR primers used in this study.

Primer Name Sequence
5’-RACE TGGAAAGGTGGAACACAATGG
5’-RACE GGAACACAATGGGCCAGTCCAGAAATGG
3’-RACE GTACCACTGGGAGAGCTCCA
3’-RACE ACAGAATCGTGGTACCACTGGGAGAGCT

PTL-F AATTGGGCGAATTACAGGTTTGG



PTL-R TGAGCACGTAAGTGAGAACAAGT

dsGFP-F TAATACGACTCACTATAGGGCGGACT
dsGFP-R TAATACGACTCACTATAGGGCGATGC
dSPTL-F GGATCCTAATACGACTCACTATAGGAATTGGGCGAATT
ACAGGTTTGG
dsPTL-R GGATCCTAATACGACTCACTATAGGTGAGCACGTAAGT
GAGAACAAGT
NLPTL -QPCR-F TCAATCCTGTCGGTCATGTTGAT
NLPTL -QPCR-R TCATGAGCACGTAAGTGAGAACA
Qactin-F ATGAAACCGTCTACAACTCG

Qactin-R GCATCCTGTCGGCAATAC




