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SNP identification

In poplar, on average, 11.56% of reads were duplicated and removed and 73.22% of
trimmed reads were properly mapped to the reference genome. Following the SNP filtering
steps, a total of 16,703,467 SNPs, 14,990,578 SNPs and 6,739,425 SNPs were identified
using Bcftools, GATK and FreeBayes, respectively. Considering SNPs identified by at least
two out of the three methods, we ended up with a set of 12,432,187 SNPs for poplar.

Following sequencing, oak genome coverage ranged from 84.31X to 103.69X
(average 94X). Trimming led on average to 215,412,011 reads per sample and 86.05% of
trimmed reads were properly mapped on the reference genome. For oak, on average,
7,235,525 SNPs per sample were identified with bcftools. Following the digital normalization
step required for FreeeBayes and GATK, on average, 95,984,679 reads per sample were
kept (i.e. 44.56% of the initial reads) to meet the required 30X sequencing depth. Mapping of
those reads using the previously used parameters, resulted on average in 83.68% of properly
mapped reads. A total of 5,903,813 SNPs and 8,646,615 SNPs were identified with GATK and
FreeBayes, respectively. Considering SNPs identified by at least two out of the three
methods, we ended up with a set of reliable 15,727,742 SNPs for oak.

Results of the SNP identification in P. nigra and Q. petraea.
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Pipeline of TE neoinsertion site prediction
(via TEFLoN)
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Conceptual diagram of the TEFLoN analysis workflows.

This figure shows the required files and tool modules used to test TEFLoN. This tool generates
one tabular output file with, for each TIP, the chromosome number, the start and stop positions
of the detected TIPs, the “new insertion” status, the TE identifier, its family and superfamily, its
strand (+ or -) and the number of reads in favour (present), ambiguous or against (absent) the
breakpoint used to detect the TIPs. A filtration step was applied as previously described (Adrion
et al., 2017): a minimum of five "favourable" and five "unfavourable" reads from a total of at least
20 reads for the prediction of the presence or absence of an insertion site. Finally, based on the
proportion of reads in favour of detection (reads "present'/reads "present” + reads "absent"),
results in the 10 th and 90 th percentiles were excluded. For each population, we analysed two
individuals and retained only insertion sites validated in both individuals for a given TE.
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Pipeline of TE neoinsertion site prediction
(via EpiTEome)
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Conceptual diagram of the EpiTEome analysis workflow.

This figure lists the files and tools required for the testing of EpiTEome. This tool generates four
output files: 1) a tabular file with the coordinates of the TIPs, the coordinates of the target site
duplicates (TSD) and the read numbers used to predict this site, 2) a SAM file with 'soft-clipped’
reads for visualisation of the alignment and potential target site duplicates (TSD) and 3-4) two
tabular files providing an overview of the methylome data around the detected insertion sites
(methylation contexts, methylation levels (%), number of methylated cytosines, number of
mapped reads).
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Representative diagram of the concept of "soft-clipped” reads.

Unmapped reads were isolated and soft-clipped into two fragments of variable size (k-mers).
One of these fragments was mapped onto the TE and the second was mapped onto the
reference genome, to detect a potential insertion polymorphism for the TE considered.
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Numbers of TIPs and TE superfamilies predicted by TEFLoON in each poplar population.

A. Numbers of TIPs predicted by TEFLON after each filtering step on WGS data for the following
individuals: ALL-14, ALL-19, DRA-038, DRA-045, PG-31 and PG-34. Each filtering step has been
described elsewhere (Adrion et al., 2017): Results are filtered based on start and stop values, 3’
and 5’ soft-clipping and a minimum of five "favourable" reads or five "unfavourable" reads from a
total of at least 20 reads for insertion site detection. Based on the proportion of reads in favour of
detection (reads "present"/ (reads "present" + reads "absent")), results in the 10th and 90th
percentiles were excluded for each population; we retained only TIPs detected in both individuals
of each population. B. Venn diagram of the number of TIPs detected in each poplar population by
TEFLoON tools. TIPs common to two populations represent a same TIPs at the same insertion site
(or overlap) in both populations. C. Proportion of TE superfamilies. On the left, the proportion of
TE superfamilies of the 23,728 TE as TE library for TEFLON. On the right, the proportion of
cumulated TE superfamilies predicted for the 3 populations.
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All TEs of poplar Predicted TIPs
(Sow et al., 2023) (TEFLON)

Number of TEs : Number of TEs :
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B Methylated TEs | 79.5% | 5028 M Methylated TEs | 75.3% | 67
Number of TEs :
Number of TEs :
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B Unmethylated TEs (<25%)| 24.7% | 1574 B Unmethylated TEs (<25%)| 30.3% | 27
M Methylated TEs | 75.3% | 4811 B Methylated TEs | 69.7% | 62
Number of TEs : Number of TEs :
6431 89

B Unmethylated TEs (<5%) | 26.0% | 1672 B Unmethylated TEs (<5%) | 29.2% | 26
W Methylated TEs | 74.0% | 4759 M Methylated TEs | 70.8% | 63

Correlations between TE families detected in the methylome data from Sow et al. 2023
with TEs predicted by TEFLoON to be newly inserted.

Each line corresponds to a methylation context: CG, CHG, CHH. The first column shows the
proportion of methylated cytosines if only one population (DRA, PG or ALL) has a methylation
value above the threshold of 25% for CG and CHG and 5% for CHH. The second column
shows the proportion of TEs methylated, which is correlated with TEFLoN prediction.
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neoinserted by

TEFLoN)

Proportions of active TEs according to Mobilome-seq P. nigra data.

A. Pie chart of all TEs detected in the mobilome-seq database (Sow et al., 2021) for P. tremula x
alba. B. Pie chart of TIPs detected by TEFLON in the three poplar populations (P. nigra): ALL-
14, ALL-19 (Val d'Allier), DRA-038, DRA-045 (Dranse), PG-31, PG-34 (Paglia). TEs were
classified according to their depth of coverage (DOC), as follows: TE for a DOC of 1 to 200
reads (2689 TEs); TE+ (1994 TEs) for a DOC of 201-2,000 reads, TE++ (111 TEs) for a DOC of
2,001-10,000 reads and TE+++ (34 TEs) for a DOC over 10,000.
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Correlations between SeqCapBis and WGBS results for P. nigra samples in the CG
context.
Pearson correlation coefficient for SMPs common to WGBS and SeqCapBis in the CG context.
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CHG base pearson cor.
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Correlations between SeqCapBis and WGBS results for P. nigra samples in the CHG
context.
Pearson correlation coefficient for SMPs common to WGBS and SeqCapBis in the CHG
context.
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Correlations between SeqCapBis and WGBS results for P. nigra samples in the CHH
context.
Pearson correlation coefficient for SMPs common to WGBS and SeqCapBis in the CHH context.
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Principal component analysis (PCA) and heatmap for SeqCapBis and WGBS in the CHG
and CHH contexts.

a. PCA on WGBS and SeqCapBis results for two P. nigra genotypes (Dranse in blue and others in
orange, see Table 2) and two fragmentation approaches (acoustic shearing (Covaris) and
enzymatic digestion) for the CHG context. b. PCA on WGBS and SeqCapBis results for two P.
nigra genotypes (Dranse in blue and others in orange, see Table 2) and two fragmentation
approaches (acoustic shearing (Covaris) and enzymatic digestion) for the CHH context. c.
Heatmaps (Euclidean distance for clustering) based on SeqCapBis and WGBS data obtained in
different experimental setups in the CHG context. d. Heatmaps based on SeqCapBis and WGBS
data obtained in different experimental setups in the CHH context. e. PCA on CHG methylation
data for Dranse samples fragmented by acoustic shearing. f. PCA on CHH methylation data for
Dranse samples fragmented by acoustic shearing.
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Statistics for the 18 experimental conditions tested on five P. nigra samples with the

SeqCapBis approach in the CG, CHG and CHH methylation contexts.

A total of 17.84 Mb of sequence corresponding to 25,434 DMRs is considered for each sample.
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Before and after filtering: mapping statistics and number of SNPs detected with samtools/bcftools,

Summary of the WGS and WGBS sequencing data analysis for Q. petraea.
GATK and FreeBayes.
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Correlations between the SeqCapBis and WGBS results for the four Q. petraea samples.
Pearson correlation analysis for positions common to the WGBS and SeqCapBis analyses in the
CG context. When the four Q. petraea samples were considered together, 110,957 positions with
at least 10X sequencing coverage were common to all datasets. Considering the samples
separately increased number of common positions between SeqCapBis and WGBS to 182,573
per sample on average.
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