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Figure S1. Schematic diagram of the dsRNA production system.
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Figure S2. RNAi. (a) the relative expression levels of npf in midgut of the 5 instar larvae after
larvae were treated with dsNPF for 24 h. (b) The protein level of NPF was analyzed by Western blot
and the gray scale value of the protein strip was analyzed by Image J software. (c-e) the relative
expression levels of npfir, pi3k and mtor in midgut of the 5% instar larvae after larvae were treated
with dsNPFR, dsPI3K and dsmTOR for 24 h, respectively. Each treatment was repeated 3 times with
10 individuals per replicate. Bars represent the mean + SE, ** p < 0.01, *** p < 0.001, ****p <

0.0001.
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Figure S3. The relationship between NPF and PDK/AKT/PKC in insulin pathway in midgut
of O. furnacalis. (a-c) Relative expression levels of pdk, akt and pkc in insulin signaling pathway
after the 5" instar larvae were knocked down NPF for 24 h, respectively. Each treatment was
repeated 3 times with 10 individuals per replicate. Bars represent the means + SE. ns indicates no

significant difference.



>a-amylase -promoter (-1914 to +86)
GABAGATATTTCAAAAATTTATAATAATATGATCTTTGATATTAATGCARATAATGCAATAAGTARTCAACAGCAT
TATTTTTATTACCTACATTAAATCAAAGGTCATTTAGGTCACACATGTGTGATTTGATTGTATTATTTTCAATTGA
TACCCTGTGTTTTAGGGCTCCGCARAACTTTTGAATAAACGGAACTGTTGCARAATCTATCACGTGTAGCTTTACG
TACACTTTTCAGTCTATAATTAGCCATTTTTTTTTCAGAAAACTTTCAATTGGTGTATT TTTGTTATTAACAACAT
GAARARARAATATTTTAAACCAAAATATTACATCCGAAATCACTGAACAATAATTTARAARAAATAGGARCATAAC
AGTTTTACAGAAAAATATACTGAAACTCTTATTATAATTT TTAGCATTTTGTGTATTAATTARGGTACCTAATATT
AATTAATACAAAARAAATTGCTGTTCTTGATACACGTARAAGTAAGTATTACATT TATCATGCAAGAACCCTCTTCA
RGCGAGTAAAAATCACACTTGACCGGTATAAGACCGGATAGGTGTAATTATCAGTTGATTARAATGAGATCGATATC
ACTTATACCTTCACCGAGGGACTGATAATATTTCAGCAAGCAATCAGATTGGATAACAATGCATTTTTGATTGTTG
ATGTAAGCTTCCCCCCTAGACAAGACAACCGTGTTGCAGTTTCATTGCGATATCGCTTCGTTCCGTGCCCGTGTAG
CGATCGARATTTCATCTTTCAAGAATGTTTCCATGCAAGGTTTCTGCGECARAGACTACATTTTTCAARAATGATA
TGCTTGTAATAAAACTAAATGGTGGTACCATTATAGCATTGACCCTGGACTTAACCTGATCTTTATCCTGCCCTGA
BACACCTAGATTACTTCTTCARAGATATACTAAGCAAGCAAGTATCAGTATGTACGATCAATTTTGAATTTTACAG
TTCGARAGTTTTTAAATAACTTGATCGTTAGGATTATCCCACARCTGT TGAATAGCTTCCCACTAATGCCTCGAAT
AGTAATAAAAAGTCAGAATCTCAGGTAGTGCAAGTAGATCAATGARACTAGCAGCCATTGCGTGAGGGTTCAAATA
AARAATACTTATTCCTTAACAACAAGAGGGTTAATTGTTACAATAAAACCTTTCCCACGCCACTGAATGTTCCGTTT
AAACATCAATTAATCGTTTTAATTCAAAAGCATGAATTTATATCGCTAAT TAAGCTCATATTGCGTACCATTAATT
CTTACCTATCCTGATGACCGTAATTARATTCATATTTCGGGTGTGAAGAATGATTAACTTTTAATTACTTGTATTC
TTCAATATAATAATTAGTATCATCAATAATATTACGCGTAACCCAATTGCGGATGAATAACAACTAACTGGTATAC
ARATAARCCACGATCGAGAACATTCGAACTGCTTCTTTTCTACAAAGTTTTCTTTAGAARAGTTTTCACARACGAT
TATATGAATGTAATATTGTGACTTGAAACTTTCTTCTARCTGAGAAACCCGACCATAGTCTTTTARGAGAGTGTCT
TTGTCAGAGAAAAAGARAARGGGTGTTTTTTTATCCTGCCATCTGARAAAGAATTGCTGTTTTGTCTTATGGATGA
ATGTTATTTCAACATAAGTGTTCAAACTGTATTTCTARAATGAGAAGGGAAAGCATCCTGGARAATGCTTGATTAA
TAAATTGAAAGATTCCGATTTCCTTTTTATAGAACACTAAGGATGCAATATTGCTTTAGATAGGTATTTTTACGGA
GAATCTCAGCAGATTGGAATCAAARATATTTCAACTAGTCATACAAAGATAARATTCAGTCGATATAAATACACTA
CCACCCAGTCTTTTATCATTAGCACCGCCAGGGCGATCGCGATAGTGTATCTGTATCGGAGCATAATTGGGCAATT
CGCGAGCCGAGGTGGTCAGTARACC

Figure S4. The nucleotide promoter sequences of a-amylase. The a-amylase promoter sequences

were cloned to the pGL3 vector to conduct the dual luciferase reporter assay. The binding sites of

transcription factors c-Myc is underlined.



>Lipase -promoter (-1923 to +175)

CATCGTAARAGCAGGGAAGCGCTGGACGCAGGCTGCTACCAATCGACCAACATGGAATGCATTGGGGGAGGCTTATG
TTCAGCAGTGTACGTCCTATGAAATGATGATGATGAACCGTCGGCCGACATARAGTCTGTAGTCTGCGGCTAGECT
AAAARGGARACGATGAGGCATGAGCTACATTCGACATGAARAGCAGATATGCATAAGTTACGGGTGGGTTCACCAC
AATAGTCCTGTGGCGAAGGCAT TCGAACATGCGT TCT TGGGATC TCGAGT CGGCCAATCCCGACACCGACACCATTG
GGGTATTGTTGTATTTTAGAATACGGTCCACAGTTATGT TTATTTATTGAC TTTATTAGGATTTAT TAACCAGETA
TCTTCTATCTATATCTATAAAAGCGAAAAGTCACTAATTGAC TGACACACT CATCACGAAATCTCAGAAACTACAA
GTGCTAGGAGTCTCARATATTGCATGGGGGTTCACTARGARCGGATTT TACGAAACTCCACCCTTARGGGEGTAAR
ACGGGATCCACGCGTACGAAGTCGCGAAGCTTTACACCAATATGTTTTCGCATACAATACATARCTGAGARRATCA
TTTAACCGTAGTCAACTAGTGTGCOCTTGATGTGCTGTCAGTCGTCAGTTTT TAGTCTCTTATCAAACCATTTACCA
TCATCTAACGTATGAATTTGTGGTGAGCTTACAATAATGATGTATGTACGCCTATTCTGTCTATTATCTATGAAAT
CTCGGCTTGACATCGAGCCGCTCACAAGATCCTAACCARATTCARAGATTCACAGATGTTCAGCCCAGTCGARCAT
ACATACCTAATATCGAGACCCTTATCGCTGGAACTGACAGACGACGCCTCTGGGACTCGAATACACGACARACCTC
GCACTGTGCATGGGCTGTGACGTGTAATAGAAGCAT CAATAAAGT TTTACAAGT TACTGGC T T TAGGCTAAATCCT
TCATTTGTCTTTGGTAAAT TAGARAGGAAGGTGCCTGGATGCGGETGGCGCAGGACCGGTCTTTGAAAARAAACCTT
GGGGGAGGCCTTTGTCCAGCAGTGGACGTCTTTCGGCTGARACGAACGAACGARATCAGAAAGGGTCGTGCTCCTG
TAGTAAATACTAAATGACT TGGTAATGATCATCATCAATATGTACCAGTGCAGTARATTTACAAACTCGTTTTTAA
AGGTTTACARATAGTATATTTATTATTTTGTAGATACCCGCTAGGCAATTAACTARTCTTCATCATCGTCATTTCAG
AAACAGGACGTCCACTTCTGAACATAGGCCTCCCCCARCACARATAGGTAGGTAGGTCTAATGAAAATARATAACT
TRGGTAGGGTTCCAAGACGTGGTCTGCACTCGAGCT TAAGAT TATGACATTARAGGT TATTTTARTTTTCAACTTC
ACAARAAAACAATTGICATTTTCGCACTGATTTTCAAGATAAGGGGGTGGCCCTTATTTTTTGCCARAGCATAATT
TTAGCTATTAGATAARACCAAARTCAATTTGATCATATTATAGTAGGTACACTTTGAGATAGT TARAATGTGATTCC
ACARAARAACAATTGTCATTTTCGCACTGATTTTCAAGATAAGGGGGTGGCCCTTATTTTTTGCCARAGCATAATTT
TAGCTATTAGATAAAACCAAATCAATT TGATCATATAGTACACTT TGAGATARTTARAATGTGATTCAACARRAAR
CRATTGTCATTTTCGCACTGATTTTCARGATARGGGGGTGGCCCTTATTTTTTGTCARAACATAATTTTAGCTATT
AGATARAACCAATTCAATTTGATCATATTATACATAGTACCTACACTTTGAGATAATTARAATGTGATTCCACARA
AABRAAARCAATTGTCATTTTCGCACTGATT TTCAAGATAAGGGGGTGACCCTTATTTAGCCAAAACATAATTTTAAC
TATTAGATAARACCARATCAATTTGATCATATAGTACACTTTGAGATAATARAAATGTGATTATTATCTACGCATT

GATTATCTAAATTGATATGTTTTATAAATAAGCATTTTATTCTCGA

Figure S5. The nucleotide promoter sequences of lipase. The lipase promoter sequences were

cloned to the pGL3 vector to conduct the dual luciferase reporter assay. The binding sites of

transcription factors PPARYy is italicized.



Table S1. Primer sequences of synthesis dsSRNA used for larval treatment via diet-feeding

Primer name Primer sequence (5°-3”) Restriction
Site
dsNPFR Sequence CCGGAATTCAGGCATACAGGACCCAAACG EcoRI
1-F
Sequence TGCTCTAGACTTGATGGGCCAGTCTTCTAT Xbal
1-R
Sequence CCGCTCGAGAGGCATACAGGACCCAAACG Xhol
2-F
Sequence TGCTCTAGAAGGGGAGGCGAGGGTGAAG Xbal
2-R
dsPI3K Sequence CCGGAATTCGTCAGTCAAGGTCCCAGGTG EcoRI
1-F
Sequence TGCTCTAGACTTGGGAGTCAGTCAGAAAC Xbal
1-R
Sequence CCGCTCGAGGTCAGTCAAGGTCCCAGGTG Xhol
2-F
Sequence TGCTCTAGATGGAACTGTATGAGGGGGTA Xbal
2-R
dsmTOR Sequence CCGGAATTCTGCCTCCTTATCTTGCCGTA EcoRlI
1-F
Sequence TGCTICTAGATGCAGGTCGTACATCGACAG Xbal
1-R
Sequence CCCAAGCTTTGCCTCCTTATCTTGCCGTA HindlIl1l
2-F
Sequence TGCTICTAGACCGTTGTAGTGGAATAGCAC Xbal
2-R
dsGFP Sequence TGCTCTAGACACAAGTTCAGCGTGTCC Xbal
1-F
Sequence TATAAGCTTGATATGGCTAACCTGGTTC Hindlll
1-R ACCTTGATGCCGTT
Sequence TATCTCGAGCACAAGTTCAGCGTGTCC Xhol
2-F
Sequence ATCAAGCTTACCTGCCAAAACGAACG HindlIl1l
2-R TTGTGGCTGTTGTAGT

Notes: The underline is restriction site.



Table S2. Primer sequences of synthesis dsRNA used for larval treatment via injection

Primer name Primer sequence (5°-3) usage
o-amylase-CDS-F  ATGACGACTTTGAAGGCAGT

o-amylase-CDS-R ~ TTACGATACTGGTGCAGTTT

Lipase-CDS-F ATGTTTTATTCCGTGTTG

Lipase-CDS-R TTAGACAAATGGGTAATATCT Synthesis

dsa-amylase-F

dsa-amylase-R

dsLipase-F

dsLipase-R

dsGFP-F

dsGFP-R

TAATACGACTCACTATAGGGTGGCTGGCGA — double-
stranded
CGAGAAATA RNA

TAATACGACTCACTATAGGACTCCCTCCAC  forinjection

TCGTACACT

TAATACGACTCACTATAGGCCTTTCGGTAA

CCTCCATCT

TAATACGACTCACTATAGGGATAAATGCCG

TTCCCTCGT

TAATACGACTCACTATAGGGAGACAGCGTGTCCGGCGAGG

TAATACGACTCACTATAGGGAGAGTTCACCTTGATGCCGT

Notes: The underline is T7 promoter sequences

Table S3. Primer sequences for the qPCR assay

Primer name Primer sequence (5°-3") usage
gNPF-F CCGCATTTACTCCTACCACA

gNPF-R CCAACCAAGCGGGTAAGT

gNPFR-F ATAGAAGACTGGCCCATCAAGAATG

gNPFR-R CTCGTGGTCCTTCTTCTCCC

gPI3K -F CTCCAGCCCTAATACCGACTC

gPI3K-R TGGGGTCCCTTTCAGCGGTTG

gmTOR-F GCGAAAGGTCACAAATACTT

gmTOR -R GGCAGATTGAGATCATGGAT

qPDK -F GACTGGCGAACATAATGAAAG

gqPDK-R CGCAGAACTGACTCAACACCG ]
gAKT -F TCGAGTTCGTGAAGGTGCTG (?LT:rll-ttiltZ:ieve
gAKT -R GATGCTTGGTCTTCTTGAGC




gaPKC -F

gaPKC -R
qa-amylase -F
ga-amylase -R
gLipase -F
gLipase -R
gc-Myc -F

gc-Myc -R
qPPAR)-F
qPPAR)-R

actin-F

actin-R
Dm-gNPF-F
Dm-gNPF-R
Dm-qa-amylase -F
Dm-qa-amylase -R
Dm-qgLipase -F
Dm-gLipase -R
Dm-actin-F

Dm-actin-R

GATCACGAGGGGCACATCAA PCR (gPCR)
GTCCACGCTGAAGCCATACT
TCGTGGATGCTGGTGTAGAC
ATTTTGCTTCAGTGCTGGCG
CCAACCGTGATTCTCGTCCA
ATTCATGATAATAAAACTGTATAGG
AGATTCCAAGAGAGAAGAGT
CTCATCGTCACCACCATCTG
ACACCACCGCCAAAAGTATG
AACCCACCAAACCAGCGTAA
ACGGAGGTGGTAACCATCAACA
ACGCCTCCTTCTTGGTGTCG
CATCCTGGTTGCCTGTG
TGTTGACATCGTTCTTTCG
ACCAACCCATCTCCTACAAGC
CTCTTGCTGCTGGGGCTGG
CTATTTCTGATTGCGGTGAG
AGGAAGAACTCAGCATGCCG
CAGAGCAAGCGTGGTATCCT
CTCATTGTAGAAGGTGTGGTGC

Notes: Dm represents Drosophila melanogaster

Table S4. Primer sequences for dual luciferase reporter assay

Primer name

Primer sequence (5°-3) Restriction
Site

o-amylase-PGL3-F
o-amylase-PGL3-R
Lipase-PGL3-F
Lipase-PGL3-R
o-amylase-mutant-F
a-amylase-mutant-R
Lipase- mutant -F
Lipase- mutant -F

c-Myc-CDS -F

CGAGCTCGAAAGATATTTCAAAAATTTA Sacl
TCCCCCGGGGGTTACTGACCACCTCGGCT — Smal
CGAGCTCCATCGTAAAGCAGGGAAGCG Sacl
TCCCCCGGGTCGAGAATAAAATGCTTATTTA Smal
TAGCTTTACGTACACTTTTCA
ATAGATTTTGCAACAGTTCCG
AGCAGTGGACGTCTTTCGGCT
CCCCCAAGGTTTTTTTCAAAGA
CAGTGTGGTCGCAATTATGTCGTCGTACAAA

CCTATAGATTCCAAG




c-Myc-CDS -R GGCCCATAATAAGCT TTATCCTTCCGTTGG

GGCTGC
PPAR)~CDS -F CAGTGTCGTCGAATTATGGGTATACAAGAT
TTAC
PPAR)~CDS -R GCECCCATAATAAGCTTTATCTGGCTTTTGG
TTCTTTTTGT

Notes: The underline is restriction site and labeled green is the homologous recombination sequence



