Supplementary File 2: Phylogenetic reconstruction of odorant binding proteins

We used the alignment of the OBP gene family published by Vogt et al (2015; their Supplementary
File 5), which is based on the OBP gene sequences found in the fly Drosophila melanogaster, a
number of moth species, and the butterfly species Danaus plexippus and Heliconius melpomene.
We completed Vogt et al (2015) OBP amino acid fasta file with:

)] our 47 Bany_OBP contigs, and with the OBP sequences we found in the butterflies
i) Papilio polytes and
iii) iii) Melitaea cinxia.

To do so, we mined (on May 23 2015) the genome of P. polytes (website
http://papilio.bio.titech.ac.jp/) and M. cinxia (website:
http://metazoa.ensembl.org/Melitaea_cinxia/Search/) using the keywords “odorant binding
protein” and found 9 annotated Ppol OBP and Mcin_OBP genes.

We aligned the additional butterfly OBP sequences using Mafft V7 (website:
http://mafft.cbrc.jp/alignment/server/) using G-INS-i reconstruction method (which gave the same
OBP tree as in VVogt et al 2015 when only their OBP sequences were used), leave gappy regions,
gap opening penalty of 3.0 and offset value of 1.0.

We failed to improve the alignments, on which the quality of the phylogenetic reconstructions
depend, using the tools Prank (website: http://www.ebi.ac.uk/goldman-srv/cgi-bin/), Gblocks
(website: http://molevol.cmima.csic.es/) or Guidance (website: http://guidance.tau.ac.il/). Hence,
the alignments were manually curated to remove highly divergent regions and we excluded the
OBP sequences (DpleOBP22, Bany-CN33, Bany-cn15 and MsexOBP26) because they produced
huge gaps in the alignments. Given that large portions of the OBP amino acid matrix still showed
gaps in alignments between OBP sequences from different species, we next used Phyutility to
cutoff amino acid sites without enough information (Smith and Dunn 2008 Bioinformatics). After
removing sites where either 30% or 50% or more of the sequences provided no information, 165
and 147 amino acid characters, respectively, remained in our dataset. Having 147 or 165 amino
acid positions to sort the relationships between 383 OBP sequences is not statistically sound. We,
therefore, removed all OBP sequences from Drosophila melanogaster and several moth species
present in Vogt et al’s (2015) original OBP dataset. The final dataset used for our phylogenetic
reconstructions contained 281 OBP sequences listed in the table below:

Species Number of OBP | Origin of OBP amino acid sequences
ORF
Manduca sexta 49 Vogt 2015 Suppl file 5

Bombyx mori 44 Vogt 2015 Suppl file 5



http://papilio.bio.titech.ac.jp/
http://papilio.bio.titech.ac.jp/
http://metazoa.ensembl.org/Melitaea_cinxia/Search/
http://metazoa.ensembl.org/Melitaea_cinxia/Search/
http://mafft.cbrc.jp/alignment/server/
http://mafft.cbrc.jp/alignment/server/
http://www.ebi.ac.uk/goldman-srv/cgi-bin/
http://molevol.cmima.csic.es/cgi-bin/gb_s.pl
http://guidance.tau.ac.il/

Other moths 27 Vogt 2015 Suppl file 5

Bicyclus anynana | 47 This ms

Heliconius 51 Vogt 2015 Suppl file 5

melpomene

Danaus plexippus | 32 Vogt 2015 Suppl file 5

Melitea cinxia 32 http://metazoa.ensembl.org/Melitaea_cinxia/Search/
Papilio polytes 9 http://papilio.bio.titech.ac.jp/)

We ran Phyutility again on this final aligned amino acid dataset of 281 OBP sequences, for a cutoff
of 10%, leaving 229 amino acid sites in the dataset. The fasta file is available below.

Phylogenetic reconstructions were carried using maximum likelihood using the “LG+I+G”
substitution model and 100 BT. Rate heterogeneity was set at four categories, and the gamma
distribution parameter and the proportion of invariable sites were estimated from the data set. Tree
reconstruction was performed using PhyML 3.0 (Guindon et al 2010 Syst Biol), with both SPR
(Subtree Pruning and Regrafting) and NNI (Nearest Neighbour Interchange) methods for tree
topology  improvement.
http://www.evolgenius.info/evolview/).

Images  were  created using Evolview  (website:

Fasta OBP aligned amino acid sequences used for phylogenetic reconstructions:

>Msex-GOBPL_MsexOBP5_Msex207430_M73797_
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