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Figures
[image: image1.emf]Fig. S1 Quantification of dsRNA.  Standard curve for the quantification of dsRNA. Linear regression of threshold cycle (Ct) values corresponding to six known amounts of dsGFP. The resulting linear equations were used to convert raw Ct values for each dsGFP sample into nanograms of the recovered dsGFP. 
[image: image2.emf]
Fig. S2 Spatial expression profiles of LmApoLps. (A) Schematic diagrams of the domain architecture of LmApoLp-II/I and LmApoLp-III. The red line represents the dsRNA binding motif. (B) Relative expression levels (fold change ± S.E.) of LmApoLp-II/I and LmApoLp-III, respectively, across different tissues on day 4 of the third-instar nymphs. Abbreviations: Integument (IN), foregut (FG), midgut (MG), hindgut (HG), fat body (FB), testis (TE), ovary (OV), and hemolymph (HE). Error bars represent standard errors of three replicates, and different letters on the error bars indicate statistically significant difference in LmApoLp-III expression among different tissues (p< 0.05; Tukey test). 

[image: image3.emf]
Fig. S3 Screening for genes/ endocytosis pathways associated with RNAi. Two-day-old third-instar nymphs were used to identify genes and endocytic pathways that play key roles in RNAi. Nymphs were exposed to dsRNA targeting each of the potential RNAi pathway genes, or to inhibitors targeting one of the endocytic pathways followed by incubation with dsGFP. The relative content of dsGFP was quantified by qRT-PCR.
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Fig. S4 Suppression of genes involved in dsRNA uptake throughout three different tissues. Suppression of LmApoLp-II/I, LmApoLp-III, LmSID-like, LmSR, LmLPR, LmLRP, and endocytosis-related gene expression in three different tissues as detected by RT-qPCR one day after the injection of 5 μg each of their corresponding dsRNAs into the hemocoel of the two-day-old third-instar nymphs of L. migratoria. (A) Suppression of the gene expression in the hemocytes. (B) Suppression of the gene expression in the integument. (C) Suppression of the gene expression in the midgut. Target gene expression is normalized to the expression of LmEF1a, the reference gene. Results are presented as means ± SE of three biological replicates. Statistical analysis was performed against the control (dsGFP) using Student’s t-test. The symbols *, **, and *** denote significant differences at p<0.05, p<0.01, and p<0.001, respectively, whereas n.s. indicates no significant difference at p<0.05. 
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Fig. S5 Schematic diagrams of the domain architecture of genes involved in dsRNA uptake in L. migratoria. Schematic diagrams of the domain architectures of LmSR, LmLPR, LmLRP, LmSID-like and endocytosis-related proteins from L. migratoria. The various domains are labeled with different colors. The scale on the top indicates the number of amino acids (aa).
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Fig. S6-1 Expression patterns of LmSR genes across different tissues. Expression patterns of the LmSR genes in eight different tissues (IN, integument; FG, foregut; MG, midgut; HG, hindgut; FB, fat body; TE, testis; OV, ovary; and HE, hemolymph) from 4-day-old third-instar nymphs of L. migratoria as determined by RT-qPCR. Results are presented as means ± SE of three biological replicates. Different letters on the SE bars indicate significant differences in statistical analysis using ANOVA followed by Tukey’s test (p< 0.05).
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 Fig. S6-2 Expression patterns of LmLPR, LmLRP, and endocytic-related genes across different tissues. Expression patterns of the LmLPR, LmLRP, and endocytic-related genes in eight different tissues (IN, integument; FG, foregut; MG, midgut; HG, hindgut; FB, fat body; TE, testis; OV, ovary; and HE, hemolymph) from 4-day-old third-instar nymphs of L. migratoria as determined by RT-qPCR. Results are presented as means ± SE of three biological replicates. Different letters on the SE bars indicate significant differences in statistical analysis using ANOVA followed by Tukey’s test (p< 0.05).
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Fig. S7 The viability of nymphs after subjected to different inhibitors. The viability of nymphs of L. migratoria after administration of different doses of three endocytosis inhibitors including chlorpromazine, genistein, and EIPA. Results are presented as means ± SE of three biological replicates. Statistical analysis was performed against the control (0) using Student’s t-test. The symbols *, ** and***  denote significant differences at p<0.05, p<0.01 and p<0.001, respectively, whereas n.s. indicates no significant difference at p<0.05. 
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Fig. S8 Localization of LmSRC, LmChc, and LmAP50 proteins in the hemocytes. The green signal represents LmSRC, LmChc, and LmAP50. The cell membrane was stained with CM-dil (red), and nuclei were stained with DAPI (blue). Scale bar: 20 μm. 
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Fig. S9 Co-localization of LmSRC, LmChc, and LmAP50 proteins with dsGFP in the hemocytes. Co-localization of LmSRC, LmChc and LmAP50 with dsGFP-Fluorescein in hemocytes of L. migratoria was analyzed by immunocytochemistry. dsGFP was labeled with Fluorescence (green) and injected into hemocoel of L. migratoria. Hemocytes were collected at 10 and 30 s after injection of dsGFP. The red signals represent LmSRC, LmChc, or LmAP50. Nuclei were stained with DAPI (blue). Scale bar: 2 μm. 
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Fig. S10 Uptake of dsRNA in different tissues of T. castaneum and O. furnacalis, respectively, after blocking the endocytic pathway. (A) Relative content of dsGFP after administration of each of three inhibitors in the integument and the midgut of T. castaneum. (B) Relative content of dsGFP after administration of each of three inhibitors in the hemocytes integument and midgut of O. furnacalis. Results are presented as means ± SE of three biological replicates. Statistical analysis was performed against the control (no inhibitor) using Student’s t-test and the symbols * and ** denote significant differences at p<0.05 and p<0.01, respectively.
Tables

Table S1. Summary of differentially expressed proteins 

	Protein*
	Number of Proteins
	Peptides
	Control1
	Control2
	dsRNA1
	dsRNA2
	P value

	PLXDC2
	1
	2
	19746000
	19134000
	23817000
	25135000
	0.017884636

	ApoLp-II/I
	1
	358
	3.74E+10
	3.80E+10
	4.67E+10
	4.71E+10
	0.001851859

	YBX1
	1
	2
	9749900
	12518000
	23194000
	25406000
	0.02737553

	Tarbp2
	1
	1
	11740000
	12480000
	26686000
	24624000
	0.004499864

	PIWI2
	4
	6
	16173000
	13923000
	26716000
	24503000
	0.025277457

	HnRNP-A2
	2
	2
	21835000
	21673000
	39027000
	33525000
	0.02165791

	Dosage compensation
	1
	5
	10388000
	9377600
	12536000
	12409000
	0.045033853

	Lysozyme
	2
	8
	493610000
	539440000
	825610000
	918680000
	0.017154679

	NMT1
	1
	1
	5817600
	6732300
	10706000
	9542100
	0.035615009

	Taok2
	1
	2
	7199900
	8451200
	12750000
	12561000
	0.026558624

	ENDOU
	1
	13
	161070000
	166080000
	258490000
	229740000
	0.022548216

	Ferritin subunit
	1
	9
	291280000
	335120000
	438800000
	459230000
	0.038956928

	EIF5B
	1
	2
	12473000
	12347000
	16975000
	17320000
	0.001212463

	CYP6EL1
	2
	1
	17499000
	17464000
	22717000
	22961000
	0.000413119

	c79249
	1
	7
	513480000
	594730000
	1000600000
	876760000
	0.033311032

	c99359
	1
	4
	79848000
	83380000
	121380000
	108010000
	0.032124299

	c86343
	1
	1
	64792000
	69591000
	80731000
	80993000
	0.035097506


“*”: fold change≥1.2 and p<0.05
Table S2. Endocytic pathways identified in L. migratoria, T. castaneum, and O. furnacalis
	
	Endocytic Pathway
	L. migratoria
	T. castaneum
	O. furnacalis

	
	Clathrin-mediated endocytosis
	Major
	Major
	Minor

	
	Caveolin-mediated endocytosis
	Major
	Minor
	Minor

	
	Macropinocytosis
	Minor
	Undetected
	Undetected

	
	Sid-like mediated dsRNA uptake
	Minor
	Undetected
	Undetected


Table S3. GenBank accession number for dsRNA uptake-related genes in L. migratoria
	Gene Name
	GenBank Accession Number

	LmApoLp-III
	J03888.1

	LmSID-1
	JN676095.1

	LmSRA
	OR513473

	LmSRB1
	OR513474

	LmSRB2
	OR513475

	LmSRB3
	OR513476

	LmSRB4
	OR513477

	LmSRB5
	OR513478

	LmSRB6
	OR513479

	LmSRB7
	OR513480

	LmSRB8
	OR513481

	LmSRB9
	OR513482

	LmSRB10
	OR513483

	LmSRC
	OR513484

	LmLPR1
	OR513485

	LmLPR2
	CAA03855.1

	LmLPR3
	AZA07511.1

	LmLRP1
	OR513486

	LmLRP2
	AZA07512.1

	LmLRP3
	OR513487

	LmLRP4
	OR513488

	LmLRP6
	OR513489

	LmChc
	AHC70342

	LmAP50
	OR513490

	LmArrestin2
	OR513491

	LmDYM
	OR513492

	LmDYML1
	OR513493

	LmDYML2
	OR513494

	LmSID-3(cdc42)
	OR513495


Table S4. Primers used in this study
	Gene Name
	Sequence of Primer (5’-3’)
	Product Size (bp) 

	RT-qPCR analysis

	LmApoLp-II/I
	F: AGCGATTTCATCCGGTGGC
	191

	
	R: GGTGTATGTCTGTCCCTTTT
	

	LmApoLp-III
	F: CCGCCATGAACACTCTGCT
	244

	
	R: TGCTTGAGGCTGGTGGTGA
	

	LmSID-1
	F: GATAAGCCAGCAAGAATAAC
	111

	
	R: AATAAGAGGTAACTGCCAAG
	

	LmSRA
	F: GTAAACTGCTGGAAAGGAAGGG
	224

	
	R: GCTTTGTTTCTGGTTGTGGGTA
	

	LmSRB1
	F: AAAGACCCACGAAACAAATGC
	124

	
	R: CAGCAGTGTAGAAATGGGGAT
	

	LmSRB2
	F: CTGGAGAAGGGCGAAGAAG
	252

	
	R: GTTGAACTGGAAACGGGAT
	

	LmSRB3
	F: GGCGTCATCCGACTCACTAA
	111

	
	R: CCTGTAGACAAAAGGACCCA
	

	LmSRB4
	F: CGAGGTCACCACGCTCAA
	225

	
	R: CGGTCGTAGGGGATGGTG
	

	LmSRB5
	F: AGATAATCCTGAAAACTGGTGCTA
	286

	
	R: AATACTTTTCAAGCCACTCGTTTT
	

	LmSRB6
	F: TCGGTTGCCACTAGAGTTTG
	118

	
	R: GAAGCAGGCATTTTCAGGAT
	

	LmSRB7
	F: CCCAGTCACGAATATCGGAATC
	211

	
	R: ATTCCTCGTCAGATACTGTGGG
	

	LmSRB8
	F: TCCAACACTTCGTTTCCAAT
	159

	
	R: AATGACAAGAAGACGGGTGC
	

	LmSRB9
	F: TCTATGTCGGCTGCTACCTC
	139

	
	R: TCCTCCTGGACAGAAGCATT
	

	LmSRB10
	F: AACTTCCTGTTCGACGGCAT
	143

	
	R: TTCTTGTGTCCGAAGAAGGA
	

	LmSRC
	F: GGTTCACAAACACAACAGAATCAAA
	173

	
	R: TCGGAATGTGTGGAGAATAAAAATA
	

	LmLPR
	F: GTCTCACGCTGCCACAACA
	189

	
	R: GCACATTCCACCTCCACAT
	

	LmLRP1
	F: TGGAGCATCACTGGATTCGT
	118

	
	R: TGCCACCTTCCAATGAGCAGAC
	

	LmLRP2
	F: TTTGCTGGCAGGTTCTGTGGA
	198

	
	R: CACGCTCTGGGAGTTTGTTAG
	

	LmLRP3
	F: TACAGCGTAGCCGTCAGTGGA
	118

	
	R: TTCGCCTCCCGCTCGTATGTT
	

	LmLRP4
	F: AGTTGACAGGCTCTGGAAATG
	242

	
	R: TGTGGCAAACAGGAGGTAGGT
	

	LmLRP6
	F: AGAAGATTGCCCTGCCTGTC
	114

	
	R: GATTCATCAAAGCCGTCTGG
	

	LmChc
	F: CAGTCGTGAGTGCGATTAGTTAT
	144

	
	R: TAGGTGCTCTTGAAACCGTATCG
	

	LmAP50
	F: CAGGTTCCACTGTCCACAAAATG
	115

	
	R: AAAGCATCAACAGCATTTCGTCC
	

	LmArrestin2
	F: TACAAATGGACTGCCAAATC
	147

	
	R: TCTTGTTGAGAATGGGCTGT
	

	LmDYM
	F: TCTTCCACCACCACTTATTCC
	161

	
	R: TTGGCATTCGGAAAGCATCTC
	

	LmDYML1
	F: CAGACAAGAGCCAAACACTA
	118

	
	R: ATCCGAGCACCACCACATAA
	

	LmDYML2
	F: CCGAACGCCATCATCCTGT
	225

	
	R: CGTCACCACGGCGAAGTAG
	

	LmSID-3(cdc42)
	F: AAGCAGCCTGACGATATTAGCA
	225

	
	R: TTTCTGCTGGCTTCTACGCTTT
	

	LmLgl
	F: ATCATCAGCAGCAGTGAAACAA
	221

	
	R: ATTAGAGTCAGGCGGCAAGATG
	

	GFP
	F: GAACCGCATCGAGCTGAAGG
	123

	
	R: ATGCCGTTCTTCTGCTTGTC
	

	LmEF1a
	F: CGCCGTACTGGTAAGACAACTG
	174

	
	R: ATAACACCAACAGCAACCGTCT
	

	dsRNA synthesis

	LmApoLp-II/I
	F: taatacgactcactatagggCTCCAAGCAGAAGGTCGTG
	460

	
	R: taatacgactcactatagggCAGGCTGAGATGAGAATGT
	

	LmApoLp-III
	F: taatacgactcactatagggCTGAACCACACCATCGTCAA
	493

	
	R: taatacgactcactatagggCGCTAAGAAAAGCGGAGATG
	

	LmSID-1
	F: taatacgactcactatagggAAAGGAGATGACGTGGAT
	492

	
	R: taatacgactcactatagggAACAACAGGGAGTGAGTAA
	

	LmSRA
	F: taatacgactcactatagggGCATGGTTCCTCGACATTTT
	460

	
	R: taatacgactcactatagggGTTCATTTCACCTGGTTGGC
	

	LmSRB1
	F: taatacgactcactatagggTCATCATTTCGCTCTGTTCG
	450

	
	R: taatacgactcactatagggCTCGTCAAGTGCAGAATCCA
	

	LmSRB2
	F: taatacgactcactatagggGGCCGTACGTCTTCAGAGAG
	494

	
	R: taatacgactcactatagggGTCGCCCCAGTAGTAGTCCA
	

	LmSRB3
	F: taatacgactcactatagggGCACTTCTACAAAGCCGACC
	485

	
	R: taatacgactcactatagggTGTTGAGCAGGGTGTACGAG
	

	LmSRB4
	F: taatacgactcactatagggCAACTACGTCCTCTCCACGG
	453

	
	R: taatacgactcactatagggCTCTCGTAGCCCTCGAACAG
	

	LmSRB5
	F: taatacgactcactatagggACCCGCAGTCCCTTTCTAAT
	500

	
	R: taatacgactcactatagggAACGACAAAAGGAGCGTTGT
	

	LmSRB6
	F: taatacgactcactatagggCCTGGAGGAGTCTTCAATGC
	468

	
	R: taatacgactcactatagggGCTCTCTGTCCTTTTGGTGC
	

	LmSRB7
	F: taatacgactcactatagggGAACGAGAGGCTGAAGATGG
	475

	
	R: taatacgactcactatagggGGGAACAATTCTCCTGCTGA
	

	LmSRB8
	F: taatacgactcactatagggAGAGGACTCTGCAGGACAGC
	445

	
	R: taatacgactcactatagggCCCCAGAGCAGCTTGTAGAC
	

	LmSRB9
	F: taatacgactcactatagggGGACCACCCTGTACTCCTCA
	465

	
	R: taatacgactcactatagggTGTTTCCTGACGTTTGCTTG
	

	LmSRB10
	F: taatacgactcactatagggCGCACTAGACCTCTCACCCT
	464

	
	R: taatacgactcactatagggTCTCGACGACGACCTTCTTT
	

	LmSRC
	F: taatacgactcactatagggCGTCAAGAAGAGGATGAGGC
	505

	
	R: taatacgactcactatagggTTCTGAAGCTTGCCGTACCT
	

	LmLPR
	F: taatacgactcactatagggGGCACCTATTGATGAAGG
	574

	
	R: taatacgactcactatagggCATGTGTGTTGCTGTTATTGCA
	

	LmLRP1
	F: taatacgactcactatagggGTCGATCAGGCCTCAACATT
	486

	
	R: taatacgactcactatagggTTTTCCCTGCTTTCTGCTGT
	

	LmLRP2
	F: taatacgactcactatagggTGCGTCATCCCATTTCACTA
	488

	
	R: taatacgactcactatagggAATTGTTGCCGTACTGGGTC
	

	LmLRP3
	F: taatacgactcactatagggTTCAGACGGAAGATGTGTGC
	459

	
	R: taatacgactcactatagggTTTTCGAGTCCATCACACCA
	

	LmLRP4
	F: taatacgactcactatagggATGGTCTGGATGAACCAAGG
	478

	
	R: taatacgactcactatagggAAGTGAGAGCAGCCACCATT
	

	LmLRP6
	F: taatacgactcactatagggGGGTGAAAAGCCACGAAGTA
	491

	
	R: taatacgactcactatagggCATCACTACCAACTGCCCCT
	

	LmChc
	F: taatacgactcactatagggTTGCTGGTGCAGAAGACTTG
	538

	
	R: taatacgactcactatagggGCATAACATTTCGCAGCAGA
	

	LmAP50
	F: taatacgactcactatagggACAAATTGGGTGGCGTAGAG
	483

	
	R: taatacgactcactatagggCCATCTTTGTTCGTCCCACT
	

	LmArrestin2
	F: taatacgactcactatagggAGGGTTCCAGCTACAGGGTT
	497

	
	R: taatacgactcactatagggCATGGTGCAGTTGGGTACTG
	

	LmDYM
	F: taatacgactcactatagggGGCCTTTGAGGCAATTGTTA
	564

	
	R: taatacgactcactatagggATCTCGCAGCTTCAGTCCAT
	

	LmDYML1
	F: taatacgactcactatagggTGGCCGATCTTTCTTACCAC
	495

	
	R: taatacgactcactatagggAAAGTTCTGCGTCCATCAGG 
	

	LmDYML2
	F: taatacgactcactatagggAGTAGTGATGCCGAACCAGG
	499

	
	R: taatacgactcactatagggGAAGATGTCGTCGTGGTCCT
	

	LmSID-3(cdc42)
	F: taatacgactcactatagggCCTACTACTCGCCTGTTCCG
	463

	
	R: taatacgactcactatagggATTGCCTGCTTGGATACACC
	

	LmLgl
	F: taatacgactcactatagggCTGACTTACGGAGGCAGCTC
	349

	
	R: taatacgactcactatagggGTAACACGGCCATCCTCTGT
	

	GFP
	F: taatacgactcactatagggGACGTAAACGGCCACAAGTT
	536

	
	R: taatacgactcactatagggTGTTCTGCTGGTAGTGGTCG
	

	pEASY-Blunt Zero
	F: taatacgactcactatagggATCAGGACATAGCGTTGGCT
	540

	
	R: taatacgactcactatagggAAGCCCTCCCGTATCGTAGT
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