
 
 

 

 
Biology 2021 www.mdpi.com/journal/biology 

Supplementary Materilas: Figures S1–S6 

 

 



Biology 2021 2 of 19 
 

 

 
 

 

 
 



Biology 2021 3 of 19 
 

 

 

 

 

 



Biology 2021 4 of 19 
 

 

 

 
 



Biology 2021 5 of 19 
 

 

 



Biology 2021 6 of 19 
 

 

 

 
 



Biology 2021 7 of 19 
 

 

 



Biology 2021 8 of 19 
 

 

 



Biology 2021 9 of 19 
 

 

 



Biology 2021 10 of 19 
 

 

 

 



Biology 2021 11 of 19 
 

 

 



Biology 2021 12 of 19 
 

 

 

Figure S1. The cDNA sequences of 18 BPH Fox genes were listed below. The initiators and terminators were boxed. The 
primers used for cloning, qRT-PCR, RNAi were highlighted in blue, red and yellow, respectively. The primers used for 
RNAi targeting the second non-overlapping region were highlighted in green. The sequences of FHD were underlined. 



Biology 2021 13 of 19 
 

 

 

Figure S2. Sequence analyses of Forkhead genes in N. lugen. (a) Domains of the Fox proteins. FH, Forkhead domains; FHA, 
Forkhead-associated domain; HNF, hepatocyte nuclear factor; TAD, transactivation domain; Zn, zinc finger domain. (b) 
Alignment of amino acid sequences of FHD in BPH. Helices (H1–H3): green; β-strands: yellow; the first wing: W1; the 
second wing: W2; FoxO-specific sequence: red. 
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Figure S3. RNAi efficiency by was determined by qRT-PCR. dsRNA (50 ng per insect; n = 100) was injected into BPHs at 
the very beginning of newly emerged adults. Total RNA samples for NlFoxA, NlFoxJ2, NlFoxK, NlFoxN1, NlFoxN2 and 
NlFoxO were extracted from eggs within 2h after laid. Total RNA samples for NlFoxD, NlFoxG and NlFoxQ were extracted 
from eggs 48h after laid. Total RNA samples for NlFoxB1a, NlFoxC, NlFoxF, NlFoxJ1 and NlFoxL1 were extracted from eggs 
72h after laid. Total RNA samples for NlFoxB1b and NlFoxP were extracted from eggs 96h after laid. Total RNA sample 
for NlFoxL2 and NlFoxT were extracted from BPHs 3 days after injection. dsGFP was injected as negative control for the 
nonspecific effects of dsRNA. Nl18S was used as an internal control gene. Mean ± s.e.m. from three experiments. *P < 0.05, 
**P < 0.01 (Student’s t-test), difference from dsGFP. 
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Figure S4. (a) Knockdown of NlFoxG or NlFoxQ both decreased expression levels of NlSix3 in the eggs; (b) Knockdown 
of NlFoxA decreased expression levels of NlCHS1 in the nymphs; (c) Knockdown of NlFoxQ decreased expression levels 
of cuticular protein genes in the nymphs. dsRNA for a (50 ng per insect; n = 100) was injected into newly emerged female 
adults (within two hours). Total RNA samples were extracted from eggs 48 h after laid. dsRNA for b-c (50 ng per insect; 
n = 100) was injected into BPHs at the very beginning of the 4th instar. Total RNA samples were extracted from BPHs 3 
days after injection. dsGFP was injected as negative control for the nonspecific effects of dsRNA. Mean ± s.e.m. from 
three experiments. **P < 0.01 (Student’s t-test), difference from dsGFP. 

 

 

 

 

Figure S5. Knockdown of Group-Late or NlSix3 prevented the hatchability. (a) The number of eggs；(b) The hatching 
rate. dsRNA (50 ng per insect; n = 100) was injected into newly emerged female adults (within two hours). dsGFP was 
injected as negative control for the nonspecific effects of dsRNA. Mean ± standard error of the mean (s.e.m.) from three 
experiments. 

 



Biology 2021 19 of 19 
 

 

 

Figure S6. Lethal phenotypes of eggs injected with dsRNA for Group-Late or NlSix3. dsRNA (50 ng per insect; n = 100) 
was injected into newly emerged female adults (within two hours). dsGFP was injected as negative control for the non-
specific effects of dsRNA. 

 

 


