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studies have found doublesex being co-opted in regulating sexually dimorphic Toni Fig. 4 Gene tree constructed using male-specific dsx sequences (left) and species tree depicting phylogenetic relationships
phenotypes and behaviour in various insects. In Papilio polytes butterflies for Y il between the | | lepidopteran species.
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dsx to accommodate such varied roles while maintaining its original function, pombyxmari
its critical domains must remain largely unaltered, while the rest of the - Exon 2 Amvelols fensiele °

. . . Fig. 5 Pairwise comparison of non-synonymous substitutions between male-specific dsx transcripts.
sequence is malleable to evolutionary change. In an attempt to understand =50 =
how dsx achieves this, we compared the sequences of dsx trancripts from 5

lepidopteran species (butterflies and moths) and found sites that have
undergone synonymous and non-synonymous substitutions in each exon. We
also performed a larger comparison of male-specific transcripts from ||

q . DISCUSSION

The doublesex gene has numerous transcripts across different species owing to

L i alternative splicing. These transcripts may perform different functions in
species to identify hotspots of mutations. Lastly we constructed a gene tree ’ different organs and body parts of the butterfly, however, the differential
to understand the relationships between dsx transcripts from these || oo MLLHI d expression of isoforms and their functions have not yet been studied. While

species and how they differ from their actual phylogenetic distances. o A o0 im0 bl iR B VENCHRLEKFRYSIENIPL 1L MY sD.DEsRkrog | [DOth males and females use the first and second exon, the third and fourth
Exon 3 Exon 5 exons are expressed only in females and the fifth exon is expressed only in

METHODS \ oy " —jd males.

Finding doublesex gene in the genome: | The gene is highly conserved in the regions that have an important functional

| . . . . .
We downloaded genomes of lepidopterans with transcriptome information | role, i.e. the domains of the protein, owing to the higher number of synonymous
from NCBI. Using doublesex (dsx) protein sequence from Papilio polytes we \ TR i substitutions compared to non-synonymous substitutions in these regions. The
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extracted for the dsx gene from our downloaded genomes with BLAST \ \\ \ \\ 1l h\[ | ‘ | male-specific exon on the other hand, exhibits more non-synonymous

2.6.0+. \\ \ gl y B |l 1A \ substitutions. Whether this patterns has something to do with sexual selection
I Wervwrtren. e L e RELEL - in males remains to be seen.

Extracting exons: K2 oNEVARKHNCNZFD LECRNSTROY.L ol MR scoomms{l Rk ha gy, | |The tree constructed from the doublesex sequences shows 2 different pattern

Using Integrative Genomics Viewer (IG\/, ver. 2394) we found coordinates Fig.2 Average mutation in exons and amino acid conservation.XaXis-nucleotide;o”s.itlio.nu:mYlaxis-averag;rr“lu.t.at.iolnl. | Compared to the to SPECIES trees created using PhYIOT This gene may be

undergoing selection in particular species (e.g. regulation of mimetic
polymorphism in Papilio polytes), however, we cannot comment on the
— — evolutionary history of this gene across different species groups without
information from more sequences.

and locations of each exon for different dsx transcripts. We alighed exon
sequences using MEGA 7 (both DNA and protein alignments) and used the
alignment to calculate the number of synonymous and non-synonymous
substitutions with a Python script. Ve prepared the figure showing conserved
and variable sites using Skylign tool.
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Looking for doublesex across many species:

We downloaded additional male specific dsx sequences to identify
synonymous and non-synonymous substitutions as mentioned above. We also
used these sequences to construct a phylogenetic tree for these || species.
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