
Additional file 9 – Phylogenetic analysis of chorion proteins in 

Lepidoptera and lipase-like yolk proteins in insects 
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Figure 1 - Phylogenetic analysis of chorion proteins in Lepidoptera  

The evolutionary history of the Lepidopteran chorion genes was inferred using the 

Maximum Likelihood method based on the JTT matrix-based model. Pararge aegeria 

sequences are indicated with a dot. The tree with the highest log likelihood (-

11550.3992) is shown. Initial tree(s) for the heuristic search were obtained 

automatically as follows. When the number of common sites was less than 100 or less 

than one fourth of the total number of sites, the maximum parsimony method was 

used; otherwise BIONJ method with MCL distance matrix was used. The tree is 

drawn to scale, with branch lengths measured in the number of substitutions per site. 

The analysis involved 58 amino acid sequences. All ambiguous positions were 

removed for each sequence pair. There were a total of 628 positions in the final 

dataset. Phylogenetic analyses were conducted in MEGA5. Accession numbers are 

given in the tree. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 
 

 
 
 

 
 

 
 
 
Figure 2 - Phylogenetic analysis of lipase-like proteins in insects  

The evolutionary history of minor yolk proteins, Lipase-1 and Lipase-3 was inferred 

using the Maximum Likelihood method based on the JTT matrix-based model. The 

tree with the highest log likelihood (-11747.4622) is shown. Pararge aegeria 

sequences are indicated with a dot. The percentage of trees in which the associated 

taxa clustered together is shown next to the branches. Initial tree(s) for the heuristic 

search were obtained automatically by applying Neighbor-Join and BioNJ algorithms 

to a matrix of pairwise distances estimated using a JTT model, and then selecting the 

topology with superior log likelihood value. The tree is drawn to scale, with branch 

lengths measured in the number of substitutions per site. The analysis involved 15 

amino acid sequences. There were a total of 633 positions in the final dataset. 

Evolutionary analyses were conducted in MEGA5. Accession numbers are given in 

the tree. 

 

 Danaus plexippus lipase 3 (EHJ71865.1)

 Culex quinquefasciatus lipase 3 (gi|170032860|ref|XM 001844246.1|)

 Drosophila melanogaster Lip3 (gi|386765691:159-1343)

 Nasonia vitripennis lipase 3-like (LOC100119743 gi|345483440:23-1324 PREDICTED)

 Harpegnathos saltator lipase 3 (GL449409.1)

 Pararge aegeria Lipase 3 partial CDS (PaContig12448)

 Pararge aegeria Lipase 1 (PaContig4678)

 Drosophila melanogaster lipase 1 (gi|281364809:96-1415)

Lipases

 Plodia interpunctella yolk polypeptide 2 (gb|AF063014.1|:17-1867)

 Galleria mellonella yolk protein 2 (Yp2) partial CDS (gb|U69881.1|GMU69881:1-1517)

 Danaus plexippus yolk polypeptide 2 / Lipase (EHJ71863.1)

 Bombyx mori egg-specific protein (LOC693022 gi|187281694|ref|NM 001126246.1|)

 Samia cynthia walkeri ESP gene for egg specific protein partial CDS (gi|313574266|dbj|AB564749.1|)

 Antheraea yamamai mRNA for KK-42-binding protein (gi|29467059:25-1533)

 Antheraea pernyi KK-42-binding protein (gb|FJ744151.1|:28-1536)
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