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Figure S1. Enzymic interconversions of ecdysone, 3-dehydroecdysone and 3-epiecdysone. EO represents the Ecdysone 

Oxidase; 3DE-3β-reductase represents the 3-dehydroecdysone-3β-reductase; 3DE-3α-reductase represents the 3-

dehydroecdysone-3α-reductase 

  



 

 

Figure S2. Multiple sequence alignment of EO and 3DE-3DE-3α-reductase proteins. (A) Multiple sequence alignment of EO. 

The red box means conserved ecdysone binding residues. (B) Multiple sequence alignment of 3DE-3α-reductase. 

Identical and similar residues have been highlighted in black and grey, respectively. SlEO represents the Ecdysone 

Oxidase from the S. littoralis; DmEO represents the Ecdysone Oxidase from the D. melanogaster. Sl3DE-3α-reductase 

represents the 3DE-3α-reductase from the S. littoralis. 

  



 

Figure S3. Phylogenetic tree of EO and 3DE-3DE-3α-reductase in insects. (A) The phylogenetic tree of EO. (B) The 

phylogenetic tree of 3DE-3α-reductase. Abbreviations: Dm: D. melanogaster; Ag: Anopheles gambiae; Cele: 

Caenorhabditis elegans; Ecol: Escherichia coli; Tc: Tribolium castaneum; Am: Apis mellifera; Sl: Spodoptera 

littoralis; Ct: Comamonas testosteroni S44; Ps: Pseudomonas sp. B-0831; Sh: Shewanella halifaxensis HAW-EB4; Rn: 

Rattus norvegicus; Mum: Mus musculus; Bt: Bos taurus; Ho: Homo sapiens; Mam: Macaca mulatta; Pt: Pan 

troglodytes. GMC: Glucose-Methanol-choline oxidoreductases family; CHD: choline dehydrogenase; SDR: short-

chain dehydrogenases/reductases (SDR) superfamily; Sro: Shroud; 3α-HSDs: 3α- hydroxysteroid dehydrogenases. 

  



 

Figure S4. HPLC and Mass spectrum of the ecdysone and 3-epiecdysone (FAP). (A) the HPLC of the ecdysone and 3-

epiecdysone (FAP). (B) the mass spectrum of the ecdysone. (C) the mass spectrum of the 3-epiecdysone (FAP). FAP 

means the first additional peak in the Figure 3D. 

 



 

Figure S5. Negative control of Immunohistochemical analysis. (A) Immunohistochemical analysis in the midgut using control 

antiserum. (B) Immunohistochemical analysis in the Malpighian tubule using control antiserum. Bar, 200 μm. The 

control antiserum was collected from the mice immunized with PBS. Blue fluorescence represents the nuclei. 

  



Table S1. List of primers 

 
  



Table S2. The Genbank Accession Numbers of the proteins used in the phylogenetic analysis 

 


