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Introduction

Transposable elements (TEs) are major
components of plant genomes and key
drivers of genome evolution, however the ,
determinants underlying intraspecific | | o Barcsiota
variation in TE abundance remain poorly |
understood, particularly at TE class or
lineage level. Here, we present a
population-scale analysis of the TE
landscape in the Mediterranean fig (Ficus
carica L.) one of the earliest domesticated
fruit trees. Using whole-genome Illumina
resequencing (WGR) data from 286
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Mediterranean fig genotypes (Figure 1 o7 @ y/
and 2), we quantified genome-wide TE Tunisia
abundance and variability and
investigated their co-variation patterns.
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Moreover, we identified presence/absence A V) St \
variants referred to TEs and determined Figure 1. Geographical origin of 286 fig tree genotypes. Genotypes shown in red, blue, and green belong to the Figure 2. Representative examples of
the age of TE insertions. Spanish, Turkish, and Tunisian germplasm collections, respectively. genotype diversity in fig germplasm.

TE b d : b'lt d : t' tt Table 1. Summary of TE abundance by lineage across fig genotypes

abundance, variability and co-variation patterns e T e U

Total repeats 24.08-35.44 31.62 4.75
Class | Total 17.89-26.45 2335 511
MethOdS Total repeats - LTR-retrotransposons Copia retrotransposons Gypsy retrotransposons LTR—retrotransposons Total 17.81-26.32 23.24 511
Paired-end WGR reads from 286 = 36 > Copia Total 3.24-4.88 427 492
o btained f = —_ Ale 1.09-157 143  4.63
Ig genotypes were obtained from £ | =& Alesia 0.005-0.009 0.007 14.29
Castellacci et al. (2026), filtered 2 225 o Angela 093-145 123 635
: o - ' Bianca 0.06 - 0.1 0.08 6.41
with fastp (Chen et al,, 2018), and £2¢ s0.) o Ikeros 03-046 039 536
aligned with BWA (Li and Durbin, =2 | : : gaRréa 88‘3*88; 8-82 g-ﬁ
. 1 ‘ 17.51 .03 -0. . .
2009) to the TE library from the TAR 0.6-093 081 58S
fig reference genome (Usai et al,, | @psy(chromevin el e [ e 10| DNA transposons Tork 0.18-0.26 023  4.80
. < Gypsy Total 14.57-21.44 1897 5.26
2025). TE relative abundance was 9- Chromovirus Total 10.17-1538 1349 5.49
. 6 -

estimated as average coverage of £ — i e
. 2 8- Galadriel 0.04 - 0.13 0.07 20.27
mapped reads. Lineage-level . - Reina 0.010-0.016 0.013  7.69
correlations were computed and £ o 7 | Uik rey = DY SRyl Sl
. . ) ) © non-Chromovirus Total 4.39-6.42 5.48 5.37
visualized in R wusing metan o 0.08- Athila 2.24-353 296 545
(Olivoto and Lucio, 2020) and Figure 3. Variation in genome abundance (%) of major repetitive element i E‘)z Fetand 026083 '03'123 (2)'?(2) ;'Zé
corrplot (Wei and Simko, 2017). classes across 286 fig genotype. Violin plots show density; boxes show LINE 007-012 009  7.69
median and interquartile range. SINE 0.01-0.014 0.012 8.33
Class 11 Total 6.2 -9.29 8.27 4.48
Results _ o Subclass 1 TIR Total 1.94-291 2.52 5.50
On average, TEs accounted for 31.6% of the genome, with moderate variation among genotypes EnSpm/CACTA  1.29-1.99 169  6.03
. . . . hAT 0.13-0.21 0.16 7.41
(Figure 3). Retrotransposons were the pred_omlnant compo.n.ent, with Gypsy long-termlnal.-repeat MuDR/Mutator  037-07 051 977
(LTR) retrotransposons, especially Chromovirus-related families such as Tekay, representing the PIF/Harbinger ~ 0.12-0.19  0.15  7.89
. . . . Subclass 2 Helit 4.25 - 6.46 5.75 4.76

largest TE fraction, followed by Copia retrotransposons. DNA transposons, especially Helitrons, also . —
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contributed substantially to genome composition (Table 1). Highly abundant lineages (e.g. Tekay, K £
Helitron, CRM, Athila, Tat/Retand, Ale, Angela) showed relatively stable abundance across genotypes, - S S
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whereas low-abundance lineages (e.g. Galadriel and Alesia) displayed higher relative variability S S 80w, . 58832 5uwwsg XIE
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Correlation analyses revealed structured co-variation patterns, with strong positive correlations Ale
among some specific Copia, Gypsy and DNA transposon lineages (Figure 4), indicating that variation Alesia

in these lineages tended to occur in a coordinated manner across genotypes. Angela
Bianca
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Paired-end WGR reads from 286 fig genotypes ‘3“5) Tork 0.3 0.54 0.6 0.48 0.44 0.45 031 0.49 047 633 0ia 048 | | o,
were mapped using Bowtie2 (Langmead and = 30 CRM 034 0.02 016 051 0.47 0,87 0118 0.36 0.44
Salzberg, 2012) to the fig reference genome (Usai S %(5) Galadriel 631 631 6:26-0.01 625 638 0.10 653 621 0.02 [J042 G40 '1s 661 0.00 622 6.43 0.05 631 045 032 | | .
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with PLINK 2 (Chang et al 2015) from SNP TR Y e T sine RSl o5 o7 Bl By i
accumulation within 5-kb windows flanking each @Q‘Q EnSpm/CACTA 5 0.51 0.47 0.43 0.45 0.33 0.46 0.51 ~0.6
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TE PAV, and divergence values were divided by the  pigure 5. Percentage distribution of TE PAVs across ner RGN - NG . - B I e
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retrotransposons account for over 95% of the S 050 - e .
total, with a marked prevalence of Gypsy elements & Conclusions
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CACTA family (4%) (Figure 5). The inferred ages ' propagated crop
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of TE PAVs ranged up to 35 MY, with a mean age of 0 E PAVS f ° %) 8 0
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5.7 MY; 1.3% of dated events occurred within the AR Ak led t
last 10,000 years (Figure 6) Figure 6. Distribution of inferred TE PAVs ages. nowie gemen S
This study was conducted within the framework of the
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