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Supplemental Figures 

 

Supplemental Figure 1. Histogram of the mean TE insertion length (bp) in chimeric gene-TE 
transcripts of the overlap and AS insertions and internal insertions group. 174 out of 766 

(22.7%) chimeric transcripts from the overlap and AS insertions group contain a fragment of a TE 

insertion < 120bp. 1,131 out of 1,451 (78%) chimeric transcripts from the internal insertions group 

contain a fragment of a TE insertion < 120bp.  
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Supplemental Figure 2. Percentage of chimeric gene-TE transcripts strains and body parts. 
A. Bar plot showing the percentage of chimeric transcripts detected across strains. In the global set 

of chimeric transcripts (All), in the Overlap and AS insertions group, and the Internal insertions group. 

B. Bar plot showing the percentage of chimeric transcripts detected across body parts. In the global 

set of chimeric transcripts (All), in the Overlap and AS insertions group, and the Internal insertions 

group.  
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Supplemental Figure 3. TE families distribution in gene-TE chimeras, globally and by 
insertion group considering insertions ≥ 120 bp. Percentage of TE families contributing to gene-

TE chimeras considering insertions ≥ 120 bp in the global dataset (All), in the overlap and AS 

insertions group and in the internal insertions group. Only TE families found in more than 9 chimeric 

genes are depicted, otherwise they are grouped in Others.   
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Supplemental Figure 4. Scan of transcription factor binding site (TFBS) motifs on the 
sequences of TE fragments. Black boxes represent the presence of the TFBS motifs while empty 

boxes represent the absence of motifs in a TE fragment from a chimeric transcripts detected in each 

of the three body parts. A. Results of the TFBS motif scan of roo solo LTR TE sequences 

incorporated in chimeric transcripts. B. Results of the scan of INE-1 fragments incorporated in 

chimeric transcripts. C. Results of the scan of TE sequences of body-part specific chimeric 

transcripts. Data available in Supplemental Table S5H.  
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Supplemental Methods 

Reference-guided transcriptome assembly 

We used D. melanogaster r6.31 reference gene annotations (Larkin et al. 2021, available at: 

ftp://ftp.flybase.net/releases/FB2019_06/dmel_r6.31/gtf/dmel-all-r6.31.gtf.gz, last accessed: 

October 2020). We first used extract_splice_sites.py and extract_exons.py Python scripts, included 

in the HISAT2 package, to extract the splice sites and exon information from the gene annotation 

file. Next, we build the HISAT2 index using hisat2-build (argument: -p 12) providing the splice sites 

and exon information obtained in the previous step in the -ss and -exon arguments, respectively. We 

performed the mapping of the RNA-seq reads (from the FASTQ files, previously analyzed with 

FastQC, Andrews 2010) with HISAT2 (using the command hisat2 -p 12 --dta -x). The output SAM 

files were sorted and transformed into BAM files using SAMtools (v1.6, Li et al. 2009). Finally, we 

used StringTie for the assembly of transcripts. We used the optimized parameters for D. 

melanogaster provided in Yang et al. (2018) to perform an accurate transcriptome assembly: stringtie 

-c 1.5 -g 51 -f 0.016 -j 2 -a 15 -M 0.95. Finally, stringtie --merge was used to join all the annotation 

files generated for each body part and strain. We used gffcompare (v0.11.2) from the StringTie 

package to compare the generated assembly with the reference D. melanogaster r.6.31 annotation, 

and the sensitivity and precision at the locus level were 99.7 and 98.5, respectively. 

ChIP-seq peak calling 

We used fastp (v0.20.1, Chen et al. 2018) to remove adaptors and low-quality sequences. Processed 

reads were mapped to the corresponding reference genome using the readAllocate function 

(parameter: chipThres = 500) of the Perm-seq R package (v0.3.0, Zeng et al. 2015), with Bowtie 

(v1.2.2, Langmead et al. 2009) as the aligner and the CSEM program (v2.3, Chung et al. 2011) in 

order to try to define a single location for multi-mapping reads. In all cases, Bowtie was used with 

default parameters selected by Perm-seq. 

Then, we used the ENCODE ChIP-Seq caper pipeline (v2, available at: https://github.com/ENCODE-

DCC/chip-seq-pipeline2) in histone mode, using Bowtie 2 as the aligner, disabling pseudo replicate 

generation and all related analyses (argument chip.true_rep_only = TRUE) and pooling controls 
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(argument chip.always_use_pooled_ctl = TRUE). MACS2 peak caller was used with default settings. 

We used the output narrowPeak files obtained for each replicate of each sample to call the histone 

peaks. To process the peak data and keep a reliable set of peaks for each sample, we first obtained 

the summit of every peak and extended it ±100bp. Next, we kept those peaks that overlapped in at 

least two out of three replicates (following Yang et al. 2014) allowing a maximum gap of 100bp, and 

merged them in a single file using BEDtools merge (v2.30.0, Quinlan and Hall 2010). Thus, we 

obtained for every histone mark of each sample a peak file. We considered that a chimeric gene-TE 

transcript had a consistent epigenetic status when the same epigenetic status was detected in at 

least 80% of the samples in which it was detected. 

Splice sites motif scan analysis 

We followed Treiber and Waddell (2020) approach to detect the splice acceptors and splice donor 

sites in the alternative splice (AS) insertions subgroup of chimeric gene-TE transcripts. In brief, we 

randomly extracted 11-12bp of 500 known donor and acceptor splice sites from the reference D. 

melanogaster r.6.31 genome. Using the MEME tool (v5.4.1, Bailey and Elkan 1994), we screened 

for the donor and acceptor motifs in these two sequences, using default parameters. The obtained 

motifs were then searched in the predicted transposon-intron breakpoints position of our transcripts 

using FIMO (v5.4.1, Grant et al. 2011, with a significant p-value threshold of < 0.05).  

Roo analyses 

Identification in the roo consensus sequence of the location of the roo low complexity region 

incorporated into gene-TE chimeric transcripts. To determine the location of the roo low 

complexity region in the roo consensus sequence, we downloaded the roo consensus sequence 

from FlyBase (version FB2015_02, Larkin et al. 2021, available at 

https://flybase.org/static_pages/downloads/FB2015_02/transposons/transposon_sequence_set.em

bl.txt.gz). We extracted the roo fragments detected in the chimeric gene-TE transcripts using 

BEDtools getfasta (v2.30.0, Quinlan and Hall 2010), and used BLASTN (v2.11.0, Camacho et al. 

2009) with parameters -dust no -soft_masking false -word_size 7 -outfmt 6 -max_target_seqs 1 -

evalue 0.05 -gapopen 5 -gapextend 2 to determine the matching position in the consensus 

sequence. 
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Identification of transcription factor binding sites in roo sequences. We retrieved from JASPAR 

(v2022, Castro-Mondragon et al. 2022) the models for all the transcription factor binding sites (TFBS) 

motifs of D. melanogaster (160 motifs). We used FIMO (v5.4.1, Grant et al. 2011) to scan for TBFS 

in the repetitive roo sequence from the consensus sequence (region: 1052-1166), as well as in the 

fragments incorporated in the gene-TE chimeras, with a significant threshold of 1×10-4.  

Genome-wide BLAST analysis of roo low complexity sequences. We performed a BLAST 

search with BLASTN (v2.11.0, Camacho et al. 2009) (with parameters: -dust no -soft_masking false 

-outfmt 6 -word_size 7 -evalue 0.05 -gapopen 5 -gapextend 2 -qcov_hsp_perc 85 -perc_identity 75). 

Next, we used BEDtools intersect (v2.30.0, Quinlan and Hall 2010) with the gene and transposable 

elements annotations to see in which positions the matches occur. We analyzed the top 20 matches 

of each BLASTN search.  

 

Identification of D. simulans roo consensus sequence. We obtained a superfamily level 

transposable elements library for D. simulans using REPET (Flutre et al. 2011). We used BLASTN 

(v2.11.0, Camacho et al. 2009) with a minimum coverage and percentage of identity of 80% (-

qcov_hsp_perc 80 -perc_identity 80) to find the sequence corresponding to the roo family. Then, we 

used again BLASTN (with parameters -qcov_hsp_perc 80 -perc_identity 80 -dust no -soft_masking 

false -word_size 7 -max_target_seqs 1 -evalue 0.05 -gapopen 5 -gapextend 2) to check if the roo 

sequence from D. simulans contained the repetitive region present in the D. melanogaster roo 

consensus sequence. The roo consensus sequence from D. simulans is available in the GitHub 

repository (https://github.com/GonzalezLab/chimerics-transcripts-dmelanogaster). 

 

Retrotransposons and DNA transposons enrichment 

We used the percentage of retrotransposons and DNA transposons of the genome of the five strains 

provided in Rech et al. (2022) and performed a χ² test to compare this percentage to the percentage 

of retrotransposons and DNA transposons detected in the chimeric gene-TE transcripts dataset.   
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