
FIGURE S1. GO term analyses of gene gain/loss events in H. armigera vs B. mori and H. zea. 
The left panel shows GO terms enriched in the H. armigera gene set vs B. mori, and the right panel 
shows those enriched in the H. armigera gene set vs H. zea. The major term enriched in H. 
armigera relative to H. zea, for proteins associated with G-protein coupled receptor signalling, 
refers to the GRs. GO numbers assigned to all H. armigera genes and to the NCBI Gnomon gene 
models for B. mori can be downloaded as Additional file 2.

H. armigera vs B. mori      H. armigera vs H. zea



FIGURE S2. Synteny between the Helicoverpa assemblies and with B. mori. All scaffolds in the 
Helicoverpa assemblies were assessed using the ortholog matches given in Additional file 1: Table 
S1. A. Numbers of H. armigera scaffolds (vertical axis) matching sequences located on one, two or 
three B. mori chromosomes (shown on the horizontal axis). Only those scaffolds found to carry at 
least two contiguous H. armigera genes which had identifiable orthologs on the same B. mori 
chromosome were assessed. B. Numbers of H. zea scaffolds (vertical axis) matching sequences 
located on one to four H. armigera scaffolds (horizontal axis). This comparison used all direct 
orthologs between the two Helicoverpa species.
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Figure S3. Principal Component Analysis of the most variably expressed genes across the 
different diets. The figure shows analysis of the 1882 DE genes identified in Additional file
8: Table S9. The first two components (A) separate the expression on cotton from other diets
while the third and fourth components (B) resolve the remaining diets. 
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FIGURE S4. GO terms enriched in the three key co-expression modules from the diet 
transcriptomics experiment. The figure shows GO terms enriched in the modules D8, D25 and 
D10, with REViGO-derived functional classifications on the right.



FIGURE S5. Coalescence species tree and dating analysis. Divergence analysis performed in 
BEAST for H. armigera, H. zea, and H. punctigera. Uncertainty in the 16 coalescence gene trees is 
reflected with shading. (*): Date of splits between H. armigera and H. zea = 1.4 +/- 0.1 Mya. (**): 
date of split of H. punctigera from H. armigera and H. zea =2.8 +/-0.2 Mya. Sequence alignments 
used for all 16 genes are available as Additional file 11. The following genes (six CYP450s, one 
GST, two serine proteases and three lipases) were used in divergence dating: HaOGno’s 200003, 
200028, 200067, 200080, 200096, 200098, 200232, 200445, 200489, 200565, 200610, 200612; the 
trees are available in Additional file 12. 



FIGURE S6. Mean genome-wide nucleotide diversity estimates for the resequenced H. 
armigera and H. zea lines species using the H. armigera (A) and H. zea (B) reference 
sequences. Only genomic windows with a minimum of at least 10 SNPs were used for these
plots; bars within density plots represent quartile ranges of 0.25 and 0.75, with 0.50 
represented as a black circle.



FIGURE S7. Genome-wide synonymous and non-synonymous nucleotide diversity estimates 
and the correlations between them for the resequenced H. armigera and H. zea lines using the 
H. armigera reference sequence.  Range of genome-wide diversity measures for each strain using 
(A) synonymous variants only; (B) non-synonymous variants only – bars within density plots 
represent quartile ranges of 0.25 and 0.75, with 0.50 represented as a black circle.  Patterns of 
correlated genome-wide diversity in 10 kb windows between H. armigera and H. zea, using SNP 
subsets: (C) synonymous variants only; (D) non-synonymous variants only.  Only genomic 
windows with a minimum of at least 10 SNPs were used for all four plots.



FIGURE S8.  Gene numbers in major detoxification and gustatory response families for nine 
lepidopterans. The phylogeny of lepidopteran families is from Wahlberg et al. (2013) and of the 
Nymphalidae from Wahlberg et al. (2009). Data for P450s, CCEs and GSTs are from Rane et al. 
(2016) for seven of the species and this paper for the two Helicoverpa species. Data for GRs are as 
cited in Table 2 for H. armigera, H. zea, B. mori and M. sexta. For the other species, the data are 
from Briscoe et al. (2013) for H. melpomene, You et al. (2013) for P. xylostella, Zhan et al. (2011) 
and Engsontia et al. (2014) for D. plexippus, and our preliminary analyses from the OGS (which are
therefore likely to be underestimates) for M. cinxia (Ahola et al. 2014) and C. suppressalis (Yin et 
al. 2014). The approximate divergence time of the heliothine mega-pest lineage (Cho et al. 2008) is 
indicated. 
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Figure S26. Transcriptome profiles of the H. armigera GRs
 on different hosts.
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Figure S29.  Transcriptome profile of genes with GO Growth annotation. The genes were ordered based on heirarchical clustering of their normalised tissue expression patterns. 
See  Additional file 6: Table S5 for gene annotations.  
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Figure S30. Transcriptome profile of 240 transcription factors. The genes were ordered based on heirarchical clustering of their normalised tissue expression patterns.
See  Additional file 6: Table S5 for gene annotations.   
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Figure S31. Transcriptome profile of genes for cytoplasmic ribosomal proteins. 
See  Additional file 6: Table S5 for gene annotations.  
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Figure S32. Transcriptome profile of genes for cuticular proteins. 
See Additional file 6: Table S5 for gene annotations.  


