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1. Genome evolution and diversity of wild and cultivated potatoes (£

AEFREE DR I R AR M B )

fHj41: Potato (Solanum tuberosum L.) is the world’s most important non-cereal food crop,
and the vast majority of commercially grown cultivars are highly heterozygous tetraploids.
Advances in diploid hybrid breeding based on true seeds have the potential to revolutionize
future potato breeding and productionl,2,3,4. So far, relatively few studies have examined
the genome evolution and diversity of wild and cultivated landrace potatoes, which limits the
application of their diversity in potato breeding. Here we assemble 44 high-quality diploid
potato genomes from 24 wild and 20 cultivated accessions that are representative of Solanum
section Petota, the tuber-bearing clade, as well as 2 genomes from the neighbouring section,
Etuberosum. Extensive discordance of phylogenomic relationships suggests the complexity
of potato evolution. We find that the potato genome substantially expanded its repertoire of
disease-resistance genes when compared with closely related seed-propagated solanaceous
crops, indicative of the effect of tuber-based propagation strategies on the evolution of the
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potato genome. We discover a transcription factor that determines tuber identity and interacts
with the mobile tuberization inductive signal SP6A. We also identify 561,433
high-confidence structural variants and construct a map of large inversions, which provides
insights for improving inbred lines and precluding potential linkage drag, as exemplified by a
5.8-Mb inversion that is associated with carotenoid content in tubers. This study will
accelerate hybrid potato breeding and enrich our understanding of the evolution and biology

of potato as a global staple food crop.

SRIF: nature
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2. Genetic diversity and population structure of advanced clones
selected over forty years by a potato breeding program in the

USA GREGREZEFTMITRIN+2ERETHNRELERNBEELS
BN S 1)

i4: Knowledge regarding genetic diversity and population structure of breeding materials
is essential for crop improvement. The Texas A&M University Potato Breeding Program has
a collection of advanced clones selected and maintained in-vitro over a 40-year period. Little
is known about its genetic makeup and usefulness for the current breeding program. In this
study, 214 potato clones were genotyped with the Infinium Illumina 22 K V3 Potato Array.
After filtering, a total of 10,106 single nucleotide polymorphic (SNP) markers were used for
analysis. Heterozygosity varied by SNP, with an overall average of 0.59. Three groups of
tetraploid clones primarily based on potato market classes, were detected using
STRUCTURE software and confirmed by discriminant analysis of principal components.
The highest coefficient of differentiation observed between the groups was 0.14. Signatures
of selection were uncovered in genes controlling potato flesh and skin color, length of plant
cycle and tuberization, and carbohydrate metabolism. A core set of 43 clones was obtained
using Core Hunter 3 to develop a sub-collection that retains similar genetic diversity as the
whole population, minimize redundancies, and facilitates long-term conservation of genetic
resources. The comprehensive molecular characterization of our breeding clone bank
collection contributes to understanding the genetic diversity of existing potato resources. This
analysis could be applied to other breeding programs and assist in the selection of parents,
fingerprinting, protection, and management of the breeding collections.

SKIR: Scientific Reports
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3. Brassica oleracea var. acephala (kale) improvement by biological
activity of root endophytic fungi (F| AR N EEEH K AEDEES R
HE ()
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fj41: Brassica oleracea var. acephala (kale) is a cruciferous vegetable widely cultivated for
its leaves and flower buds in Atlantic Europe and the Mediterranean area, being a food of
great interest as a "superfood" today. Little has been studied about the diversity of endophytic
fungi in the Brassica genus, and there are no studies regarding kale. In this study, we made a
survey of the diversity of endophytic fungi present in the roots of six different Galician kale
local populations. In addition, we investigated whether the presence of endophytes in the
roots was beneficial to the plants in terms of growth, cold tolerance, or resistance to bacteria
and insects. The fungal isolates obtained belonged to 33 different taxa. Among those, a
Fusarium sp. and Pleosporales sp. A between Setophoma and Edenia (called as
Setophoma/Edenia) were present in many plants of all five local populations, being possible
components of a core kale microbiome. For the first time, several interactions between
endophytic fungus and Brassica plants are described and is proved how different interactions
are beneficial for the plant. Fusarium sp. and Pleosporales sp. B close to Pyrenophora (called
as Pyrenophora) promoted plant growth and increased cold tolerance. On the other hand,
isolates of Trichoderma sp., Pleosporales sp. C close to Phialocephala (called as
Phialocephala), Fusarium sp., Curvularia sp., Setophoma/Edenia and Acrocalymma sp. were
able to activate plant systemic resistance against the bacterial pathogen Xanthomonas
campestris. We also observed that Fusarium sp., Curvularia sp. and Setophoma/Edenia
confered resistance against Mamestra brassicae larvae.

SRIE: Scientific Reports
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4. Conservation of vegetable genetic diversity in
Transylvania-Romania (FF2 78 BLJE W-% I Jé W0 g Sieidt 1% 2 AR PR AR
)

f#i41: The conservation of plant and animal genetic heritage is not a purpose in itself, but it
represents the sine qua non condition for practicing a sustainable agriculture and to ensure
nutrition and food security on long-term. Our research focused on identifying the areas with
the richest genetic diversity of vegetables in Transylvania, Romania, as well as the main
vulnerabilities related to seed production for the local vegetables. Our trips included 210
locations where 338 small seed producers were surveyed. The questionnaire method with
fixed questions and undisguised multiple-choices was used. A number of 316 out of 565
cultivars taken into study have been proven to be authentic and valuable landraces, meaning
55.9%. In Transylvania, the richest genetic diversity of vegetables is found in the counties of
Maramures, Bistrita-Nasaud and Hunedoara—where the cooperativization was lower before
the year 1989. The most important risk in losing vegetable landraces is the old age of small
growers (68.4%). However, it is encouraging that many NGOs interested in identifying,
conserving and promoting local varieties have emerged in the last decade. Therefore,
so-called "seed houses" have been set up to facilitate the exchange of seeds, and on the other

hand, the expansion of organic farming requires local varieties that are better adapted to harsh
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environmental conditions.
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