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[bookmark: OLE_LINK1]Extended Data Fig. 1 Aedes miRNA let-7 represses DENV2 infection of mosquitoes and of Aag2 cells in culture.
(a) Repression efficacy of Aedes let-7, miR-252-5p, miR-263a-5p or miR-279 antagomir injected into Ae. aegypti mosquitoes. 
(b) Elevation of let-7 abundance in midguts by injection of let-7 agomir into the mosquito hemocoel. 
[bookmark: _Hlk201759093](c) Transfection of 100 nM let-7 mimic exerts no detectable cytotoxicity in C6/36 cells, as assessed by the MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) assay. The assay was performed with six replicates.
(d) Aag2 cells were transfected with 100 nM let-7 mimic and then infected with DENV2 (MOI=1) 24 h post-transfection. Viral genome copy number was quantified by RT-qPCR. 
[bookmark: OLE_LINK3](e) DENV2 infection intensity and prevalence of Ae. aegypti injected with miRNA antagomirs. Mosquito number, NC (n=32), let-7 (n=32), miR-252-5p (n=32), miR-279 (n=32), miR-263a-5p (n=32). Uninf, DENV2 uninfected mosquitoes. Inf, DENV2 infected mosquitoes. 
For a-d, data represent mean ± s.e.m., statistical analysis was performed using Student’s t-test. For e, line represent median, statistical analysis was performed using Fisher's exact test. * P ≤ 0.05, *** P ≤ 0.001 and **** P ≤ 0.0001, ns, not significant (P > 0.05). For a-e, similar results were obtained from three experimental repeats.
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[bookmark: _Hlk104992185]Extended Data Fig. 2 miRNA let-7 does not alter mosquito innate immunity gene expression.
Expression of the mosquito innate immune genes Toll, MYD88, IMD, IKK2, FADD, HOP and STAT were examined by RT-qPCR in Ae. aegypti mosquitoes injected with let-7 antagomir. Actin was used as an internal control. Data represent mean ± s.e.m. Statistical analysis was performed using Student’s t-test. ns, not significant (P > 0.05). Similar results were obtained from three experimental repeats.
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Extended Data Fig. 3 let-7 restricts flavivirus infection through Ago1-dependent repression of viral RNA translation.
(a-c) Co-transfection of dsRNAs targeting Rel1A, Rel2, and STAT in Aag2 cells significantly repressed Rel1 (a), Rel2 (b), and STAT (c) expression. dsMix: a mixture of Rel1A, Rel2 and STAT dsRNA. Actin was used as an internal control.
(d) HEK293T cells were co-transfected with a plasmid expressing Aedes aegypti Ago1 and a let-7 mimic for Ago1 RNA immunoprecipitation. Flag-tagged Ago1 was immunoprecipitated with rabbit anti-Flag antibody; rabbit IgG served as a control. For western-blot assay, β-tubulin was used as the internal control. CMV, cytomegalovirus promoter; Ago1, Ae. aegypti Agonaute1 protein; FMVD2A, foot-and-mouth disease virus 2A self-cleaving peptide.
(e) The psiCheck2 plasmid containing a DENV2 NS1 sequences was co-transfected with let-7 mimic into HEK293T cells. let-7 did not alter Renilla luciferase (Rluc) gene transcript abundance, as determined by RT-qPCR. Firefly luciferase gene was used as an internal control. SV40, simian virus 40 promotor; RLuc, Renilla luciferase; DENV2 NS1, a DNA sequences containing let-7 target sites in DENV2 NS1.
(f) let-7 mimic inhibits ZIKV replication in C6/36 cells infected at MOI=10, 100 or 1000.
[bookmark: OLE_LINK11]For a-c, e and f, data represent mean ± s.e.m. Statistical analysis was performed using Student’s t-test. ** P ≤ 0.01, *** P ≤ 0.001, **** P ≤ 0.0001, ns, not significant (P > 0.05). For a-f, similar results were obtained from three experimental repeats.
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Extended Data Fig. 4 The sequences of let-7 target sites in DENV2, DENV4, and ZIKV are conserved among different virus isolates.
[bookmark: _Hlk201654162][bookmark: OLE_LINK2](a) The sequences of let-7 target site in NS1 are conserved among different DENV2 strains or isolates worldwide, such as strain 16681 (GenBank accession no. U87411.1), strain  New Guinea C (GenBank accession no. KM204118.1), isolate PG/BID-V2618/2008 (GenBank accession no. FJ906959.1), isolate DKD811 (GenBank accession no. FJ467493.1), isolate DENV2_06387TH (GenBank accession no. PV344284.1), isolate AIIMSR-DEN-26/2024 (GenBank accession no. PV554916.1), isolate H/IMTSSA-MART/98-703 (GenBank accession no. AF208496), isolate BAL-031 (GenBank accession no. PP994649.1), isolate Toulon_CNR_25679/2014 (GenBank accession no. MF004385), isolate SCDen24-2 (GenBank accession no. PV571622.1), isolate 1066 (GenBank accession no. PV291706.1).
(b) The sequences of let-7 target site in NS4B are conserved across various DENV4 strains or isolates worldwide, clone rDENV4 (GenBank accession no. NC_002640.1), strain Indonesia 1976 (GenBank accession no. KX812530.1), isolate SCDen24-87 (GenBank accession no. PV571659.1), isolate 21XN04403_D4_MYS (GenBank accession no. ON907584.1), isolate JBB-004 (GenBank accession no. OL314735.1), isolate DEN-F-0048-04-1 (GenBank accession no. OQ426977.1), isolate DG442_20/IMR_MALAYSIA (GenBank accession no. OP600478.1), isolate SG(EHI)D4/16693AUG09 (GenBank accession no. OP410999.1), isolate DENV4_574100313TH (GenBank accession no. PV344255.1), isolate THSTI-TRC-DENV4-03 (GenBank accession no. OP895706.1), isolate BL21_372 (GenBank accession no. PV138434.1). 
(c) The sequences of let-7 target site in NS3 are conserved among different ZIKV strains or isolates worldwide, such as isolate ZJ03 (GenBank accession no. KU820899.2), strain MR 766 (GenBank accession no. NC_012532.1), strain Natal RGN (GenBank accession no. NC_035889.1), isolate H/PAN/2015/CDC-259364 (GenBank accession no. OK573004.1), isolate BK1463  (GenBank accession no. OM964565.1), isolate NS1-101 (GenBank accession no. OP281680.1), isolate C11541 (GenBank accession no. OP898541.1), isolate CD193 (GenBank accession no. PV549934.1), isolate CNR.ZIKV (GenBank accession no. PV426612.1), isolate UWARN_02_G007 (GenBank accession no. PQ066187.1), isolate Guadeloupe-IPG-ZIKV_2016 (GenBank accession no. PP470595.1).
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Extended Data Fig. 5 Expression of mCherry in let-7-OE transgenic mosquitoes.
[bookmark: _Hlk151458904]WT and let-7-OE transgenic mosquitoes were fed with non-infected blood. mCherry transcription in the midgut of each of the seven transgenic lines was quantified at 24 h post a blood meal using RT-qPCR. Actin was used as an internal control. Data represent mean ± s.e.m. Similar results were obtained from three experimental repeats.
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Extended Data Fig. 6 Analysis of mice and human let-7 orthologs.
(a) The seed regions of aae-let-7, mmu-let-7c-5p and has-let-7c-5p are highlighted in red. Aae: Aedes aegypti, mmu: Mus musculus, hsa: Homo sapiens. 
(b) RNA abundance of human let-7a-5p, let-7b-5p, let-7c-5p, let-7d-5p, let-7e-5p, and let-7f-5p in HepG2 cells post DENV2 infection. 
(c) RNA abundance of mouse let-7c-5p in various tissues (blood, liver, kidney, lung, spleen, and gut) of AG6 mice post DENV2 infection. 
(d) Aedes let-7 mimic more effectively inhibits DENV2 proliferation in HepG2 cells compared to mmu-let-7c-5p (MOI=1). 
[bookmark: _Hlk190347813]For b-d, data represent mean ± s.e.m. For b-d, statistical analysis was performed using Student’s t-test. * P ≤ 0.05, *** P ≤ 0.001 and **** P ≤ 0.0001. ns, not significant, (P > 0.05). For b-d, similar results were obtained from three experimental repeats.
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Extended Data Fig. 7 Injection of let-7 agomir has no influence on mice body weight. 
The body weight of AG6 mice intraperitoneally inoculated with Aedes let-7 agomir (a-c represent three replicates) was monitored for 11 days.


Extended Data Table 1 Primers used in this study
	Gene name
	Sequence (5'-3')

	qDENV2-F
	TCCCTTACAAATCGCAGCAAC

	qDENV2-R
	TGGTCTTTCCCAGCGTCAAT

	qDENV4-F
	TTGTCCTAATGATGCTGGTCG

	qDENV4-R
	TCCACCTGAGACTCCTTCCA

	qZIKV-F
	GGAGAAGAAGAGACGAGGCG

	qZIKV-R
	GATATGGCCTCCCCAGCATC

	dsRel1-F
	taatacgactcactatagggCATCCAGTGCGTCAAGAAGA

	dsRel1-R
	taatacgactcactatagggATGGCCTCTTCAGTTGGATG

	dsRel2-F
	taatacgactcactatagggTTTGGCGGTGATGTGTAAAA

	dsRel2-R
	taatacgactcactatagggTTCTCCAGCGGTGTTAGCTT

	dsSTAT-F
	taatacgactcactatagggCCAGTCTACCAGCACGAACA

	dsSTAT-R
	taatacgactcactatagggCGTTTCGTTTACGTTCCGTT

	qRel1-F
	GGTTCCGGTATGAGTGCGAA

	qRel1-R
	TCCTTGGTTACGCAGGACAC

	qRel2-F
	TCAGTGCTACCGTGGGAAAC

	qRel2-R
	CCGAGAAAGAACCCCAGTCC

	qSTAT-F
	CCGGAGAACATGCACTTCCT

	qSTAT-R
	CAGAAGGTGAAGGTCCGGTC

	qToll-F
	TTGGATGGAAACGAGATATCAGAA

	qToll-F
	CTTCCTGAATCTCGGTCAACTTG

	qMyd88-F
	CGTGATTGGCGAGGGTTGTTTC

	qMyd88-R
	ATCCGCTCCAATGCTCGTTTCC

	qIMD-F
	ATCCCGACATCTGGGATATG

	qIMD-R
	GGGTTGACTTTGTCGTCGTT

	qIKK2-F
	GCGGCCAGTGTCATCATG

	qIKK2-R
	AGAGGCATCGAGGAATTCATCA

	qFADD-F
	AGTATCGAGCAACGTTAGAGG

	qFADD-R
	AAGGTGCTCCAATTGCGAC

	qHOP-F
	GCTGGTAGTAATGCTTCGAGTGAGT

	qHOP-R
	GCCGGTGCTGTAATGACTAGAA

	qVAGO-F
	CAGTAGCATTTGCCGGTCAGA

	qVAGO-R
	CGATGTTGGATCGTAGCACTTC

	qDV2NS1-F
	GTGGTGACTGAGGACTGTGG

	qDV2NS1-R
	AGCGGTGGTAATGTGCAAGA

	qmCherry-F
	GCGTGATGAACTTCGAGGAC

	qmCherry-R
	CTTCTTCTGCATTACGGGGC

	qAeActin-F
	GAACACCCAGTCCTGCTGACA

	qAeActin-R
	TGCGTCATCTTCTCACGGTTAG

	qAlActin-F
	GAAACCTTCAACACACCGGC

	qAlActin-R
	CGTAGATGGGGACTGTGTGG

	qMuActin-F
	AGCCATGTACGTAGCCATCCA

	qMuActin-R
	TCTCCGGAGTCCATCACAATG

	qlet7-F
	GCGCTGAGGTAGTTGGTTGTATAGT

	qmiR10-F
	GCGACCCTGTAGATCCGAATTTGTT

	qmiR252-F
	TGATAAGTACTAGTGCCGCAGGAG

	qmiR263-F
	AATGGCACTGGAAGAATTCACGG

	qmiR279-F
	GCGCTGACTAGATCCACACTCATTAA

	qmiR2940-5p-F
	GCGTGGTTTATCTTATCTGTCGAGGC

	qmiR2940-3p-F
	GCGTCGACAGGGAGATAAATCACT

	qU6-F
	AGAGAAGATTAGCATGGCCCCTGC

	DENV2-syn
	TGGTCTTTCCCAGCGTCAAT

	DENV4-syn
	GGCGCTCTGTGCCTGGATT

	ZIKV-syn
	ACCATTCCATTTTCTGGC

	lucDV2NS1-F
	AATTCTAGGCGATCGCTCGAGAGACAACAGAGCCGTCCATG

	lucDV2NS1-R
	ATTTTATTGCGGCCAGCGGCCGCTTTCCATCCCGTACCAGCAC

	mutDV2NS1-F
	TAAGAACAACTCTGCATGATGGAAAACTCATAACAGAATGG

	mutDV2NS1-R
	ATCATGCAGAGTTGTTCTTAAAGAGGGTCCTCTATTTCCGC

	lucDV4NS4B-F
	AATTCTAGGCGATCGCTCGAGACGAGATGGGGCTGATTGAA

	lucDV4NS4B-R
	ATTTTATTGCGGCCAGCGGCCGCGATCCCAGCAGCTGTCCTTT

	mutDV4NS4B-F
	ACACGTAGGTACGCAGCTTGATAGCAGCCATTGCCAACCAGG

	mutDV4NS4B-R
	ATCAAGCTGCGTACCTACGTGTTTTCTATGGTGTGTCTCAGC

	lucZVNS3-F
	AATTCTAGGCGATCGCTCGAGATGTATGGAGGTGGGTGTGC

	lucZVNS3-R
	ATTTTATTGCGGCCAGCGGCCGCATTACTCCCAAAGCCGCTCC

	mutZVNS3-F
	TCTTGCAGCTGTACGTACTCAGGATGGCCTCATAGCCTCG

	mutZVNS3-R
	GAGTACGTACAGCTGCAAGAAGCATTCTTGCTTCAAGCCA

	P1
	CATCAAGGAGTTCATGCGCTTC

	P2
	GCGGTACCGTCGACTGCAGAA

	Pre-let7-F
	aaactagtctcagatctcgagGTATCTTCGTTCCTGCCACACG

	Pre-let7-R
	aattcgaagcttgagctcgagAACAATAACACTAAACTTCATGCGG
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