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SUPPLEMENTAL TABLES 
 
Supplemental Table 1. Primer pairs used to amplify DNA templates for dsRNA transcription. E. heros T7 Promoter: 
TTAATACGACTCACTATAGGGAGA; D. v. virgifera T7 Promoter: TAATACGACTCACTATAGGG; product size excludes T7 sequence. 
 

Gene (Region) Primer ID Sequence Product Length (bp) 

brahma 
E. heros_brm-1-F T7 + GATGATGAAGAAGATGCAAGTAC  

499 
E. heros_brm-1-R T7 + CTCCACTCCCTCGGGTC  

mi-2 
E. heros_mi-2-1-F T7 + GACTACCTCGAGGGTGAAGG  

496 
E. heros_mi-2-1-R T7 + GTAATTCTTCAACAGCTTTATCGTC  

iswi-1 
E. heros_Iswi-1-1-F T7 + CAAAAATTGAAACTGACCGTTCTAG  

481 
E. heros_iswi-1-1-R T7 + GCTAATGTTGATTTTGGTACGATG  

iswi-2 
E. heros_iswi-2-1-F T7 + GTTCAAGATTTCCAATTTTTCCCAC  

490 
E. heros_iswi-2-1-R T7 + GAAACGGTGCTCTATATCGACTC  

chd1 
E. heros_chd1-1-F T7 + CAGCTGGAACCATATATTCTACGAC  

496 
E. heros_chd1-1-R T7 + GTGAATTTTCAGCATTGAAATGATCG  

act-1 
E. heros_act-1-F T7 + GACTGAAGCACCTCTTAACCC 

488 
E. heros_act-1-R T7 + CAAGGAATGAAGGCTGGAAAAG 

act-2 
E. heros_act-2-F T7 + GATGACCCAGATCATGTTTGAGAC 

462 
E. heros_act-2-R T7 + CAAGATTCCATACCCAAGAAGGAAG 

YFP 
YFP_F T7 + GCATCTGGAGCACTTCTCTTTCA  

301 
YFP_R T7 + CCATCTCCTTCAAAGGTGATTG  

mi-2 
D. v. virgifera_mi-2-F T7 + AAGAAGGCATAGAACAGA 

319 
D. v. virgifera_mi-2-R T7 + TCAGAATGGTAATCAGAGA 

iswi-1 
D. v. virgifera_iswi-1-F T7 + TGAATCAGTCTACCAATT 

357 
D. v. virgifera_iswi-1-R T7 + GGTTCTGACTCATCTATT 

iswi-2 
D. v. virgifera_iswi-2-F T7 + TTGCTCAATCCTACATACA 

270 
D. v. virgifera_iswi-2-R T7 + GAATACCAACAGGCTACT 

chd1 
D. v. virgifera_chd1-F T7 + TTTGCTTCCTTCTTTCAA 

315 
D. v. virgifera_chd1-R T7 + CTTCTTTGTTAAACGGATT 

kis 
D. v. virgifera_ksmt-F T7 + GATCAAATTCAAGCAACT 

341 
D. v. virgifera_ksmt-R T7 + TTCTTCCTAAACCATGTT 



etl1 
D. v. virgifera_etl1-F T7 + ACTTATCTAAAGGGATGCTA 

345 
D. v. virgifera_etl1-R T7 + GTAGAGAGTCGTCTTCTG 

GFP 
GFP_F T7 + GTGATGCTACATACGGAAAG 

376 
GFP_R T7 + TTGTTTGTCTGCCGTGAT 

 
Supplemental Table 2. Oligonucleotides and probes used for E. heros probe hydrolysis qRT-PCR assay and primer efficacy results. MGB = Minor 
Groove Binder probes from Applied Biosystems. 
 

Reference 
GENE 

NAME SEQUENCE 
Product 

Length (bp) 
Slope 

Primer 
Efficiency (%) 

Actin, muscle Act-F TCAAGGAAAAACTGTGCTATGT 

120 -3.77 92 Actin, muscle Act-R TACCGATGGTGATGACCTGA 

Actin, muscle Act-FAM ACCGCCGCTGCC 

Target GENE NAME SEQUENCE    

brahma  brm-F TCATCAAGGACAAGGCAGT 

205 -3.54 93.5 brahma brm-R GACGGGAGGAGAAAGTTTAGA 

brahma brm-FAM CGACGAGGGACACAGGATG 

mi-2  mi-2-F GATGAGGGCTTGCTGTT 

149 -3.55 95.5 mi-2  mi-2-R GAGGCGGGAAGTATTGAC 

mi-2  mi-2-FAM ATGAGGAAGGAAGCAGAAGTGC 

iswi-1  iswi-1-F GAGTTCAACGAAGAAGACAGTAA 

155 -3.67 94.5 iswi-1  iswi-R CGATGAGCACGATCCATAG 

iswi-1  iswi-1-FAM TTAGCCACCGCAGATGTAGTCA 

iswi-2  iswi-2-F_MGB ACGTAAGGGAGATGGATCTATTTCA 
65 -3.96 89 

iswi-2  iswi-2-R_MGB CAGGGCTGCTTTTATCACTCTGT 



iswi-2  iswi-2-FAM_MGB CTCCACCTGTCTCTG 

chd1  chd1-F CAACAGTGGCTGGTCCTTCA 

68 -3.71 93 chd1  chd1-R ACCAACTTGTGACATTGACGAAA 

chd1  chd1-FAM TCTGGTTTCAGCTCTT 

 
Supplemental Table 3. Oligonucleotides used for D. v. virgifera qRT-PCR assay and primer efficacy results. β-Actin reference is also described in 
Khajuria, et. al., 2015. 
 

Reference 
GENE 

NAME SEQUENCE 
Product 

Length (bp) 
Slope R2 Primer 

Efficiency (%) 

β-Actin 
β-Actin-F TCCAGGCTGTACTCTCCTTG 

134 -3.419 0.999 96.1 
β-Actin-R CAAGTCCAAACGAAGGATTG 

Target GENE NAME SEQUENCE 
Product 

Length (bp) 
Slope R2 

Primer 
Efficiency (%) 

mi-2 
mi-2-F AGAGTGAGGAAACAGGTT 

101 -3.331 0.999 99.6 
mi-2-R AAGTCAGAATGGTAATCAGAG 

iswi-1 
iswi-1-F TCACAGTCGAAACACCCACT 

126 -3.526 0.999 92.2 
iswi-1-R TGGCCTTCCTTTCTCTTTTG 

iswi-2 
iswi-2-F GCAGTAAGAAGTTGAGAAGA 

84 -3.414 0.999 96.3 
iswi-2-R AGAATACCAACAGGCTACT 

chd-1 
chd1-F TTATAGGTTAGTTACTGCTAGATC 

101 -3.236 0.996 103.7 
chd1-R TCGTGTCCATTCTCTGAA 

kis 
ksmt-F CACGAAGGACATTGGAAA 

92 -3.38 0.999 97.6 
ksmt-R GCACACCCTCAATCTTTC 

etl1 
etl1-F TGATATTTGTGATGCCGAAT 

92 -3.534 0.998 91.9 
etl1-R AGAGTCGTCTTCTGCTTT 
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Supplemental Figure 1. Concentration response of 2nd instar E. heros nymphs to actin dsRNA. Mortality of E. heros nymphs injected with 10X dilutions of cytoplasmic actin (act-1) and muscle actin (act-2) dsRNAs seven days after injection. Ten insects injected per replicate for each dsRNA and three replicates were performed at each dose. YFP dsRNA was injected only at the highest dose (27.6 μg). Error bars indicate the standard error of the mean. Linear regression curve is plotted on logarithmic scale.
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Supplemental Figure 2. Additional experiment; D. v. virgifera females fed with iswi-1 and mi-2 dsRNA targeting chromatin remodeling ATPases. Females were fed with diet treated with 0.67 μg/μl dsRNA 6 times; the diet was provided every other day for 12 days. A. Oviposition: eggs collected from dsRNA-fed females after last feeding exposure. B. Percent egg hatch: egg hatch rate was calculated based on eggs oviposited in A. Means comparisons were performed with water as control using Dunnett's Method, † p < 0.001.


