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Supplementary Figures 

 

Supplementary Fig. 1 
Workflow of RNA-seq data processing. The numbers of transcripts, genes, samples, and 
strains from each step to the next step are indicated on either side of the vertical arrows.  
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Supplementary Fig. 2  
Gene set enrichment analysis for genes with transcript level eQTL. Enriched gene 
classes of broad and specific categories (Category 1 to 3)1 are shown on the y axis. 
Bonferroni FDR corrected significance values using one-sided Fisher’s Exact Test for 
gene set enrichment analysis are shown on the x axis. The sizes of the circles correspond 
to the input gene counts of the annotation and the colors of the circles correspond to 
the gene ratio of input gene counts to total gene counts of the annotation. Wormcat1 
provides enrichment results in broad categories (those in Category 1) and more specific 
categories (in Category 2 and 3). For example, the top enrichment in Category 1 is the 
proteolysis proteasome, more specifically, the ubiquitin ligases E3 of proteolysis 
proteasome in Category 2 and the F-box protein of ubiquitin ligases E3 of proteolysis 
proteasome in Category 3.  
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Supplementary Fig. 3  
A histogram showing the distribution of linkage disequilibrium (LD) (r2) (x-axis) among 
QTL of multiple eQTL of transcript expression traits. A total of 861 traits were found with 
multiple eQTL.  
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Supplementary Fig. 4  
Gene set enrichment analysis for genes with transcript level distant eQTL in each 
hotspot. Broad and specific categories of enriched gene (Category 1 to 3)1 are shown on 
the y axis. Distant eQTL hotspots with significant gene set enrichment are shown on the 
x axis. The colors of the circles correspond to Bonferroni FDR corrected significance 
values using one-sided Fisher’s Exact Test. Only hotspots with significant enrichments 
were shown.  
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Supplementary Fig. 5  
Fine mapping of 10 transcript expression traits with hil-2 as a candidate gene in distant 
eQTL in the hotspot at 30.5-33 cM on chromosome IV is shown. The enrichment 
category for each panel was indicated on the right. F-box proteins (E3 ligase complex 
components), heat shock response, and transcription factors with homeodomains were 
the three enriched gene classes for genes in a, b, and c, respectively. Each dot 
represents a variant that is plotted with its genomic position (x-axis) against the -log10(p) 
values (y-axis). Purple triangles on the x-axis represent eQTL positions. Candidate 
variants in hil-2 with negative BLOSUM scores are indicated as red diamonds. Other 
variants that are with negative BLOSUM scores, with non-negative BLOSUM scores or 
intergenic are colored orange, dark gray, and light gray, respectively. Gene names and 
transcript names of each trait are indicated above each panel. We used the GWAS() 
function in the R package rrBLUP2 to perform the genome-wide mapping with the EMMA 
algorithm3 (See Methods). 
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Supplementary Fig. 6 
Manhattan plots indicating the GWA mapping result for animal length (q90.TOF) of 202 
(top panel) and 167 (bottom panel) C. elegans wild strains in response to ABZ4 are shown. 
Each point represents an SNV that is plotted with its genomic position (x-axis) against 
its -log10(p) value (y-axis) from the GWA mapping. Real SNVs that pass the genome-wide 
EIGEN threshold (the dotted gray horizontal line) and the genome-wide Bonferroni 
threshold (the solid gray horizontal line) are colored pink and red, respectively. The 
pseudo SNV marker representing high allelic heterogeneity in the gene ben-1 at position 
3,539,640 on chromosome III is indicated as an orange inverted triangle. We used the 
GWAS() function in the R package rrBLUP2 to perform the genome-wide mapping with 
the EMMA algorithm3 (See Methods). 
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Supplementary Fig. 7 
RIAILs eQTL. a The genomic locations of 2,387 eQTL peaks (x-axis) in the RIAILs eQTL 
studies5,6 are plotted against the genomic locations of the 2,003 genes with expression 
differences (y-axis). Golden points or triangles on the diagonal of the map represent local 
eQTL. Purple points or triangles correspond to distant eQTL. Triangles represent eQTL 
that were also found in our study. b The number of distant eQTL (y-axis) in each 0.5 cM 
bin across the genome (x-axis) is shown. The horizontal dashed line indicates the 
threshold of six eQTL. Bins with six or more eQTL were identified as hotspots and are 
colored red or blue. Bins with fewer than six eQTL are colored gray. Blue bins represent 
hotspots that were also found in our study. 
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Supplementary Fig. 8  
The genomic locations of 2,029 eQTL peaks (x-axis) that overlapped with eQTL detected 
in eight previous studies5–13 are plotted against the genomic locations of the 1,993 
transcripts of 1,625 genes with expression differences (y-axis). Golden points on the 
diagonal of the map represent local eQTL that colocalize with the transcripts that they 
influence. Purple points correspond to distant eQTL that are located further away from 
the transcripts that they influence. The size of each point represents the total number of 
detections for each eQTL in the 14 conditions of the nine studies, including this study. 
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