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SUPPLEMENTARY METHODS

Phylogenetic Analysis Using Polymorphic Third Chromosome Inversions of D.
pseudoobscura

In both species the third chromosome is highly polymorphic for a series of inversions, including
one that is shared between them, referred to as the “standard” arrangement [1,2]. The wild-
caught samples included in our study carry unknown third chromosome arrangements, however
the reference strains of D. pseudoobscura and D. persimilis carry the “arrowhead” (AR) and
standard arrangements respectively [3]. In order to test if the phylogenetic pattern and
significant evidence of introgression observed surrounding the SR breakpoints are simply an
artifact of polymorphic inversions that are shared among species, we performed a similar
analysis using the D. persimilis reference sequence and known D. pseudoobscura
arrangements.

To date, the D. persimilis reference strain MSH-3 has not been resequenced and the original
reads used for the genome assembly available from the NCBI Trace Archive were generated
from Sanger sequencing. As a result, reads from MSH-3 could not be aligned to the D.
pseudoobscura reference sequence using the same bioinformatics pipeline as the samples
included in our study. Instead, we aligned D. pseudoobscura reads to the D. persimilis reference
genome and called SNPs with the same method used to generate variants in our original
analysis. For the D. pseudoobscura sequences, we obtained reads (Accession Number:
PRJNA358242) of 14 lines carrying the AR arrangement and 8 lines carrying the standard
arrangement that were each made homozygous for the third chromosome. Similar to the X
chromosome and chromosome 4 of the D. pseudoobscura reference assembly, the reference of
chromosome 3 for D. persimilis is distributed among 9 large scaffolds. Using the map
determined by Schaeffer et al. (2008), we converted the scaffold specific coordinates to their
appropriate location on the third chromosome to construct a continuous sequence. Furthermore,
the location and coordinates of the breakpoints for the ST/AR inversion have previously been
determined for the D. persimilis reference assembly (19). We then performed a similar test for
discordant phylogenies in 10 kb windows across the third chromosome (Figure S3). Although a
small number of discordant phylogenies are detected within the AR inversion, it does not appear
there are significant excesses of any topology.

Estimates of the polymorphic 3" chromosome inversions of D. pseudoobscura.

In D. pseudoobscura, the Arrowhead (3°F) and Pikes Peak (37") arrangements are both derived
from 37, although 3*7 is estimated to be one of the younger arrangements and 37 is relatively
old [5]. To confirm the relative timeline of the origin of these inversions and to clarify the
evolutionary history of the arrangements in the ancestral population, we further estimated
divergence between the D. pseudoobscura 3°" and derived polymorphic 3*F and 37" 3™
chromosome inversions. Indeed, after standardizing the estimates of d,, to the speciation time
with D. miranda, we estimate that 3** is the youngest arrangement having diverged from D.
pseudoobscura 3°" approximately 418 Kya. Furthermore, 37 appears to be older, diverging
from 3°7 ~750 Kya and before the species split between D. pseudoosbcura and D. persimilis
(Table 1). These results suggest that 37 was segregating as a polymorphic inversion in the



ancestral species and was transmitted exclusively to D. pseudoobscura while the inversions on
XL and the 2" chromosome were inherited by the D. persimilis lineage (Figure 4).
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