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Figure S15: (A) The y-axis shows the number of traits used in GWAS that are associated with 
inversion status in the DGRP for autosomes (For chromosome 3R the test considers whether a 
trait is associated with any inversion). Traits are divided across four phenotypic categories 
indicated by color. The real data is shown as diamonds, permutations are shown as black points 
and boxplots (asterisks indicate that the data outperform 95% of permutations). (B) 
Directionality and enrichment analysis between the DGRP-GWAS and the best environmental 
model in Virginia for 2R, 3L, and 3R. Lines indicate the permutation based 95% confidence 
intervals. (C) Window level enrichment analysis across the whole genome. Windows that beat 
permutation are shown in turquoise, otherwise in red.The y-axis shows the SNP-wise number of 
enriched phenotypes (i.e., significant in both the GLM and GWAS). Inversions are shown as 
color blocks. 
 

.CC-BY-NC-ND 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted December 12, 2022. ; https://doi.org/10.1101/2022.12.09.519676doi: bioRxiv preprint 



 41 

Figure S16: Explanation of DGRP line choice and the complete observations of three major 
phenotypes from each the different genetic backgrounds used in the deficiency line startle 
response study. (A) The ancestral (red) or derived (blue) background of the 10 DGRP lines used 
in the study. Lines are shown to be both inverted or standard, and when considering the structure 
in their genetic backgrounds either in the “A” type or “D” type (based on the proportion of sites 
shared or derived relative to D. simulans). For example, flies with DGRP 837 background are 
inverted/type A when considering the 5mb window, and type D when considering the 9mb 
window. (B) The differences in the three observed phenotypes are shown across genetic groups. 
Phenotypes are faceted by each of the 5 major deficiencies (see Tables S10, S11), grouped by 
the presence of deficiency or balancer in the F1 flies used, and colored by their inversion and 
type. The top row illustrates the activity slope, a measurement of how rapidly activity decays 
back to basal following the stimulus event.  The second row illustrates the startle duration, a 
measurement of the period between the peak of activity following stimulus, and the return to 
basal activity. Third row indicates the level of basal activity per minute. 
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Supplementary Tables (Legends) 
 
Table S1: Samples used in this analysis. The table has the following headings: sampleId: the 
name of the pooled or individual sample; country: country of provenance; city: city of 
provenance; locality: code indicating the country, state, and city where the sample was collected; 5 
collectionDate: collection date; nFlies: number of flies pooled, for individual samples this 
number is 1;  SRA_accession; SRA_experiment; type: pooled or individual; PCA.set: 
TRUE/FALSE whether the sample was used in the PCA analysis; FST.set: TRUE/FALSE 
whether the sample was used in the FST analysis;  GLM.set: TRUE/FALSE whether the sample 
was used in the GLM analysis; IND.set: TRUE/FALSE whether the sample was used in the 10 
individual analyses. in(2L)t_score: For pooled samples, this value is the frequency of the 
inversion In(2L)t in the pool. For individual samples, this is the SVM score for a sample having 
inverted (1), standard (0), or heterozygous (0.5). propSimNorm: The level, standardized, of D. 
simulans contamination in pooled data. Note that metadata for DEST samples can be found at: 
https://github.com/DEST-bio/DEST_freeze1/tree/main/populationInfo.  15 
 
Table S2: Correlation analysis between PC 1 projections for each city and the year of collection 
of the pool. Headers: City: city of provenance; Country/State: country or state from which 
samples originated; PC: Principal component used to run the correlation; r: The correlation 
between the collection year and the PC projection; r2: The coefficient of determination   20 
 of the model; P-value: P-value of the model; Sig: whether the P-value is below 5%. 
 
Table S3: P-values for the population-level Kruskal–Wallis (Overwintering test).  
 
Table S4: Full results for resampling analysis of correlations between PC projections and several 25 
variables across populations. Columns shown are: Population, chromosome, number of SNPs 
sampled, Principal Component, Median correlation, IQR25, IQR75, IQR05, IQR95, Mean, SD. 
 
Table S5: Tukey HSD analysis on the haplotype analysis of In(2L)t. Columns shown are: 
comparison (com), difference in means (diff), lower 95% confidence interval (lwr), upper 95% 30 
confidence interval (upr), P-value adjusted (p.adj). 
 
Table S6: Metadata for additional single individuals from North Carolina, Pennsylvania, Maine, 
France, and the Netherlands. Columns are: Sample name, location, longitude, latitude, Citation 
where the data can be found. 35 
 
Table S7: Output of the SVM prediction model. Columns: sample Id, quantitative prediction 
from the SVM, qualitative prediction from the SVM, population.  
 
Table S8: Phenotypes used in our meta-analysis including their references and DOIs. Columns: 40 
id, phenotype name, doi of study, specific phenotype category, general phenotype category. 
 
Table S9: Line averages for phenotypes in the DGRP. 
 
Table S10: Deficiency lines and DGRP crossing scheme. 45 
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Table S11: Statistical output of complementation tests comparing different phenotypes across 
the 5 different deficiencies backgrounds.  

Supplementary Datasets (Legends) 
 
Data S1: Data object including the SNP-wise GLM output. The columns in this dataset are as 5 
follows: chr (chromosome), pos (position), AIC (AIC of the model at given SNP), variable 
(environmental variable from NASA-POWER), mod_id  (Model Id), p_lrt (LRT p value), 
b_temp (beta of environemtnal variable), se_temp (SE of environemtnal variable), Cluster 
(Population, i.e., VA, EUE, EUW), cm_mb (Recombiantion), invName (Inversion Name), rnp 
(Ranked Normalized P-value), Perm.rnp.0.01.quant  (0.01 quantile of RNP in 100 permutations), 10 
time_window (window of time of the model), SNP_id (SNP id), N.phenos (Phenotype number), 
Description (Pheno description) 
 
Data S2: Data object including the AIC models enrichment analysis. Headers are: variant.id 
(variant Id in DESTv1.1), perm (0: real data, 1-100: indicates permutation number), cluster 15 
(population cluster), var (ecological variable), mod (summarization scheme), p_lrt (likelyhood 
ratio test), minAIC (minumun AIC of the ecological variable model), yearAIC (AIC of year 
model), chr (chromosome), pos (position) , N (number repetitive libraries; all should be 0), libs 
(repetitive elements; all should be filtered), cm_mb (recombination rate), invName (inversion 
status and name). The following columns indicate whether the SNP passes filters across core 20 
populations: DE_Bro, DE_Mun, FI_Aka, PA_li, TR_Yes, UA_Ode, , VA_ch. 
 
Data S3: Anchor SNPs and associated pairs in high LD. This data contains the following 
headers: sampleId (sample Id), variant.id (variant Id in DESTv1.1), ad (allele count), dp 
(coverage), col (annotation: function), gene (annotation: gene name), chr (chromosome), pos 25 
(position), nAlleles (allele number), af (allele frequency), country, city, collectionDate, lat, long, 
season, locality, type, continent, set (population set), nFlies (number of flies pooled), 
SRA_accession, SRA_experiment, SeqPlatform (sequencing platform), collector, sampleType, 
year, yday (day of collection), stationId (weather station info), dist_km, nEff (effective 
coverage), af_nEff, win (window of interest in In2Lt), sim_af (Simulans allele), af_polarized 30 
(allele frequency polarized to simulans). 
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