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Editorial

Dear Supporters and Followers of the TomGEM project,

After more than four years, the TomGEM project has terminated. This first and, at the same time, final newsletter
of our project will give you an overview of what we have achieved within the project i from scientificresultstothe
international conferences we have attended over the years and the papers that were published. Some of our research
efforts were even honoured with awards. Our partner Alma Seges received the Agriculture and Innovation Award
fostered by Legambiente, an important and popular Italian authority for environmental protection, while our tomato
variety Mleno sartsed (Ruby Heart) won the innovation price at the XXVII International Agricultural Exhibition in
2018.

I hope you will find these insights generated by the TomGEM project and the tireless work of all project members as
stimulating as we did and that you will draw inspiration from TomGEM for your own research. After all, this was one
of the major goals of the TomGEM project: to kickstart further research into how to advance plant breeding that will
increase food quality and productivity in the face of global warming, while also maintaining high crop yield in the face
of world demographic growth.

Thank you for your sustained support and encouragement.

Prof. Mondher Bouzayen & TomGEM Coordinator



http://www.tomgem.eu/
https://twitter.com/TomGem_EU
https://twitter.com/TomGem_EU

2. Our ResearchVision
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TomGEMO® A Horizon 2020 research project designed to develop heat  -tolerant tomato varieties and

management practices in the face of climate change.
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3. Our Partner Network

TomGEM is a global research alliance bringing together 18 partner institutions from three continents comprised of
expert academic researchers, private actors and tomato producers.
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4. Our Outputs and Results

fiThe main outcomes of the project are the superior genotypes in terms of tolerance to
heat stress and yield stability, but also new genes and new markers that will help the
tomato breeders to create new tomato varieties and cultivars that are better suited to high
temperature conditions.o

Prof. Mondher Bouzayen, TomGEM coordinator

a) More than 500 Seed Packets: Top Heat Tolerant Genotypes Distributed

TomGEMield trial at the Maritsa Vegetable CropsResearchinstitute
(MVCRYI) inBulgaria

The TomGEM project produced, characterized and disseminated tomato germplasm with good tolerance to elevated
temperatures. This partofthe projectinvolved 12 collaborating research groups from Europe, South Americaand Asia.
Following the screening of aninitial pool of nearly 700 genotypes and three years offield and glasshouse trials in three
different countries (Bulgaria, Italy and Spain), a portfolio of 18 genotypes with different growth types (determinate /
indeterminate) and fruit types (cherry / domesticated not cherry / wild-breeding material) have been identified for high
performance under hightemperature. Amongthese, 7 tomato lines and hybrids exhibited consensustop performance
in all countries during the last two years of the project. A centralised database has been set up allowing to relate
plant performance to temperature. In addition to heat tolerance, quality parameters, photographic records, molecular
markers and metabolite data can also be accessed for the top TOmGEM genotypes.

During the course of the TOomGEM project, hundreds of seed packets were exchanged between partnersto ensure the
smooth progress of allactivitiesand enabled the selection ofthe top heattolerantgenotypes. These were subsequently
narrowed down to roughly half a dozen of genotypes exhibiting consistently good performance under elevated
temperature across multiple locations, growers and years.

Seeds from top heat tolerant tomato genotypes with different growths and fruit types, as well as arange of genotypes
to be usedin crosses, were made available and used by project partners. During the first half of the TomGEM project,
seed and plant material distribution took place mainly with partnerstoe na b | e é
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Tomato flower and fruit morphology

. € t hpeoduction of different hybrid combinations between heat sensitive and heat tolerant genotypes as well as
for the testing of different management practices including reduced irrigation.

.é f r ui tharvest guality studies (shelf life and fungus susceptibility) of the top 30 genotypes as well as
metabolomics studies of the field grown plants. For this latter activity, scientist from the UK and Germany visited
and collected material from partners in Bulgaria and Italy, respectively. Seeds were also sent to P13-BTGfor
analysis of health promoting properties.

More than 500 seed packets from three large RIL populations from Taiwanwere sentto Spain and conversely one RIL
from Spain was sent to Taiwan for evaluation and genetic mapping under elevated temperature. Seeds from two RIL
populations from Taiwan were also sent to project partner Enza Zaden in Spain. Numerous additional ad-hoc seed
exchanges also took place during the TomGEM project.

Thegenotypesselected, characterised and disseminated by the projecthave already beeninvolvedinfurther crossing
programmes, molecular and physiological analyses. They also have been used to develop additional scientific research
projects and have beenincluded in the breeding programmes of companies that are partners of the TomGEM project.
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b)6 The Most TRhowdDetkrdinants of Pollen Fertility Under  High Temperature
Conditions Discovered

The objective of this part of the project was to find genomic regions and eventually genes that confer the ability to
tomato plants to set fruit at high temperature conditions. Three recombinant inbred line (RIL) and one introgression
line (IL) populations were evaluated for their capacity of set fruits at high temperature in several replicated assays
in a close collaboration between T 0 mG E M$iam and European research groups. A comprehensive catalogue of
Quantitative TraitLoci(QTL) associated withthe capacity of setfruitathightemperature was generated. The catalogue
includes QTLs with stable effects in several replicated experiments, working on different mapping populations, while
others showed specificity for the heat stress level or the type of population. Markers associated to those QTLs have
also beenidentified. Additionally, for one RIL population, the QTL analysis was combined with transcriptional analysis
by RNAseq, which allowed defining specific candidate genesinvolvedin pollenviability under hightemperature stress.

Remarkably, some of those QTLs are already introduced in a modern tomato cultivar, confirming their interest for
applied breeding. The results constitute the most powerful toolkit ever compiled in tomato to develop new heat
tolerant tomato varieties. This toolkit could be used to follow single gene (from ILs or candidate genes) or genomic
selection (QTL) strategies, as well as to create a platform to identify the genes involved in heat tolerance and to
understand the underlying genetic mechanisms.

QTLs detected in the MoneyMaker-x-
To -937 (Solanum pimpinellifolium) for
reproductive traits number of flowers
(FLN), fruit number (FRN), fruit set
(FRS) and pollen viability (PV) at high
temperature with consistent effects in
replicated experiments.

























