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INTRODUCTION

Transposable elements (TEs) are repetitive
DNA sequences capable of translocating and

Intragene insertion ¢MITE

—  wmwamm- —— Altered Strawberries are a crop with significant economic

and nutritional value that has a wide geographic

Gene
multiplying within a host genome. Promoter insertion PhenOtype distribution, suggesting a high degree of
One of the mechanisms plants have developed —r—EHE.- adaptability. Studying TEs in strawberry could
to silence TEs is RNA-directed DNA help identify regions with biotechnological
methylation (RAdDM). Chromatin loop formation potential which, upon editing, may result in

favorable phenotypic traits, such as quicker

A subclass of TEs, Miniature Inverted-repeat

TEs (MITEs) has recently been shown to alter (_ | — N growth rate or improved organoleptic properties.
nearby gene expression via siRNA (small —— SIRNAs However, TEs have not been annotated in the
interferering RNA) production, triggering = reference genome Fragaria vesca, nor has MITEs
RADM and chromatin reorganization!t., RADM variability across populations been analyzed.

MATERIALS AND METHODS

TE Annotation
EDTA2I + DeepTEDB

TE identification and initial
classification was carried out
on F. vesca v4 and v6
genome assemblies
with EDTA, which combines
homology- and structural-
based methods.
DeepTE was then used to
reclassify EDTA's TE library.

TE Polymorphism
Identification

TEPID™ +
SPLITREADER:!

The analysis was carried
out on 210 F. vesca
resequenced accessions,
provided by the Instituto de
Hortofruticultura Subtropical
y Mediterranea (IHSM-CSIC).

MITE insertion -
Volatilome
Whole-Genome

Association Study
(GWAS)

GWAS was performed using
a generalized linear model
(GML), based on volatile
compound data associated
to 131 of the resequenced
F. vesca accessions!®l,

RESULTS

Table 1. TE class counts and total genomic coverage in
F. vesca v4 and vb.

ClassI ClassII MITE Helitron

52039 66869 15040 50987
17.02 16.63 1.94 1.:35

55862 69994 14 101 4609
16.57 18.09 1.78 1.08
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Fig. 1. TE superfamily distribution in F. vesca vA4.

Fig. 2. TE density by class.
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Fig. 5. MITE insertion polymorphism (IP) and absence
polymorphism (AP) distribution.

A significant association
was found with
2-pentylfuran, which
impacts strawberry
aroma and was recently
found to be variable
between geographically
distinct wild strawberry
populations.
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The significantly
associated insertion is
located within 3 kb
upstream of the gene
FvH4 7924140, known as
HSPRO2, or ortholog of
sugar beet HS1 PRO-1 2.
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Fig. 6. Polimorphic MITEs close to genes in Fragaria vesca v4.

MITE insertions occur at a higher rate in
gene-rich regions, but do not spread as
readily throughout the population, while

there is a higher proportion of frequent
(minor allele frquency, MAF = 3%) deletions.

Fig. 7. GWAS analysis.

A. Manhattan plot of
MITE IP-GWAS for
2-pentylfuran
quantification.

B. Distribution of
2-pentylfuran
quantification

between carriers and
non-carriers of the
M.353.186i insertion.

C. Visualization of the
insertion site on the
reference genome,

and the read
alignment of one of
the carrier
accessions.

gene-rich regions.
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Fig. 3. TE content by genome size.

Similar genomic
distribution was
found in F. vesca v6,

with the exception of
Helitron TEs.

Fig. 4. TE distribution along F. vesca v6 chr3.

CONCLUSIONS

TE annotation and MITE
polymorphism detection was
carried out for the diploid
strawberry  Fragaria  vesca,
which serves as a model plant
for cultivated strawberry as well
as the Rosaceae family.

Future analyses will enable the
determination of the effects of
these variable MITEs on F.

vesca phenotypic traits,
potentially leading to the
identification of non-coding

sequences that may be used as
biotechnological targets by
CRISPR-Cas9 seeking to
generate plants with altered
fruit characteristics.
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