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Translational Research in Crops

Abstracts

Manipulating targeted proteolysis to improve barley

resilience: characterising novel environmental stress

regulators.

Shiah Alasami The University of Nottingham, GB, ...

Regulation of ABA production and cell wall dynamics by

the cell wall integrity maintenance mechanism

Dhika Amanda Norwegian University of Science and Technology,, NO, ...

BREEDIT: a multiplex genome editing strategy to improve

complex quantitative traits in Zea mays to generate

Arthur Beauchet Center for Plant Systems Biology, VIB, B-9052 Gent, Belgium, BE, ...

Re-thinking the design of wheat crops

Jay Biernaskie john Innes Centre, GB, ...

Functional characterization of FW2.2, a plasmodesmata

located protein

Norbert Bollier INRAE - UMR1332 BFP, FR, ...

The fern Azolla filiculoides shapes rice root architecture:

phytohormone and transcriptomic analyses to uncover

info-chemicals signals between the partners

Sara Cannavo University of Perugia, IT, ...

Engineering water use in tomato by generating novel

allelic variation for ABA signaling genes via Crispr-Cas9

Sara Colanero universita degli studi di Milano, IT, ...

Engineering bitterness of Cichorium intybus via

CRISPR/Cas9 genome editing

Charlotte De Bruyn Department of Plant Biotechnology and Bioinformatics, Ghent
University, BE; VIB Center for Plant Systems Biology, BE; Flanders Research Institute for
Agriculture, Fisheries and Food (ILVOQ), BE, ...

Identifying meristem-type specific regulatory circuits in
complex inflorescences of barley using transcriptomics at

single cell resolution

Edgar Demesa-Arevalo Institute for Developmental Genetics, Heinrich-Heine
University, DE; Institute for Plant Genetics, Heinrich-Heine University, DE; Cluster of
Excellence on Plant Sciences, Heinrich-Heine University, DE, ...

Efficient targeted Gene Insertions in Diploid Potatoes

Yordan Dolaptchiev The Sainsbury Laboratory, GB, ...

Plant tolerance to RNA viruses: molecular and genetic

determinants

Laura Elvira-Gonzalez université de Strasbourg, CNRS, IBMP UPR2357, FR, ...

THE “SMART-BREED"” PROJECT: INNOVATIVE MOLECULAR
TECHNOLOGIES TO ACCELERATE ADAPTATION OF
HORTICULTURAL SPECIES

Giovanna Frugis CNR, Institute of Agricultural Biology and Biotechnology (IBBA), Unit
of Rome, IT, ...

Understanding Paralog diversification to decompose trait

evolvability: The CLE multigene family as a case study

lacopo Gentile School of Biological Sciences at CSHL, US, ...

De novo Transcriptome Assembly in Non-model
Autopolyploid Plants

Roxane GILSON /nBios-PhytoSYSTEMS, Laboratory of Translational Plant Biology,
University of Liége, 4000 Liége, BE, ...

Accelerated induction of reproductive development in

winter wheat to shorten the generation time in breeding

programs

Christian Hertig Leibniz institute of Plant Genetics and Crop Plant Research (IPK)
Gatersleben, Stadt Seeland, DE, ...

Role of intrinsically disordered proteins in conferring

abiotic stress tolerance in rice

Tuan-hua David Ho Academia Sinica, TW, ...

Transgene-free genome engineering in poplar through

transient expression of Cas9-coding DNA

Lennart Hoengenaert Department of Plant Biotechnology and Bioinformatics,
Ghent University, BE; Center for Plant Systems Biology, VIB, BE, ...

Thiol-based redox regulation in plant stress response

Jingjing Huang Department of Plant Biotechnology and Bioinformatics, Ghent
University, 9052, Ghent,, BE; VIB Center for Plant Systems Biology, VIB, 9052, Ghent, , BE,

Identification of marker genes for drought stress in wheat

by 6C13/C12 isotope discrimination

Sepideh Jafarian Bayerische Landesantstalt fur Landwirtschaft, DE, ...

UNTWIST - Uncover and Promote Tolerance to

Temperature and Water Stress in Camelina sativa

Claudia Jonak AIT Austrian Institute of Technology, AT

Transcriptional Profiling of Barley Landraces for

Photosynthetic Efficiency Under Heat Stress

Afewerki Kiros Center of Plant Sciences, Scuola Superiore Sant'Anna, IT, ...

Investigating the role of triterpene biosynthetic genes in

beneficial interactions of Lotus japonicus

Jenny Koukara Laboratory of Plant and Environmental Biotechnology, Department
of Biochemistry and Biotechnology, University of Thessaly, AF, ...

Genetic transformation and expression of DsRed and EGFP

in Didymella pisi to track ascochyta blight disease

progression in pea (Pisum sativum L.)

Pankaj Kumar 1. institute of Plant Genetics, Polish Academy of Sciences, Strzeszynska
34, 60-479 Poznan, PL, ...

Improving the industrial and agricultural potential of

arbuscular mycorrhiza through the modulation of the

carbon status in tomato

Toon Leroy ViB-UGent Center for Plant Systems Biology, BE, ...

screenings to detect improved yield traits in Zea mays

Christian Damian Lorenzo Center for Plant Systems Biology, VIB, B-9052 Gent,
Belgium, BE, ...

Analysis of chromatin landscape during drought and

hormone treatment to increase plant fitness potential

Nancy McMulkin Royal Holloway University of London, GB, ...

Modulation of maize proteases by root commensal
bacteria

Daniel Moser Institute for Plant Sciences, Cluster of Excellence on Plant Sciences
(CEPLAS), DE, ...

Amending the late flowering photoperiod response in
tropical maize with gene editing

Michael MuszynskKi University of Hawaii at Manoa, US, ...

In vitro tissue culture and genotyping innovations to

accelerate mutation-assisted breeding of Coffea arabica. L

Radisras Nkurunziza Ghent University, BE; International Atomic Energy Agency
(IAEA), BE, ...

Wheat lines differing in yield, root architecture and

mucilage secretion show associated changes in

rhizosheath microbiome composition

Eric Ober National Institute of Agricultural Botany (NIAB), GB, ...

Specific ABA-independent tomato transcriptome

reprogramming under abiotic stress combination

Miriam Pardo-Hernandez CEBAS-CSIC, ES, ...

Does endoreduplication play a role in the terminal
differentiation of glandular trichomes?

Manon Peeters Louvain Institute of Biomolecular Science and Technology,
UCLouvain, BE, ...

Nitric oxide and phytohormones interaction in the

response of the rice root system to Cadmium or Arsenic

Diego Piacentini Universita La Sapienza, IT, ...

Identification of lettuce transcription factors impacting
resistance to Botrytis cinerea through predictive network

inference

Harry Pink University of York, GB, ...

Making Sense of Tomato Heat Response: A large-scale

Transcriptomic Meta-Analysis

Dennis Psaroudakis Leibniz Institute of Plant Genetics and Crop Plant Research,
DE, ...

Flooding resilience is determined by leaf age via ORE1

Tom Rankenberg Utrecht University, NL, ...

mutagenesis

Pooja Satpathy Leibniz Institute of Plant Genetics and Crop Plant Research (IPK)
Gatersleben, DE, ...

Leaf surface features, composition of cuticle and

frequency of stomata, affect drought tolerance in wheat

Anton Stepanenkao institute of Cell Biology and Genetic Engineering, National
Academy of Sciences of Ukraine, Kyiv, UA; School of Life Science, Huaiyin Normal
University, Huaian, CN; Leibniz Institute of Plant Genetics and Crop Plant Research,
Gatersleben, DE, ...

Proteome profiling of arbusculated cells for the direct in

vivo identification of arbuscular mycorrhiza effectors

Naomi Stuer Department of Plant Biotechnology and Bioinformatics, Ghent
University, BE; Center for Plant Systems Biology, VIB, Ghent University, BE, ...

Revealing cryptic genetic modifiers that affect flower

production in tomato

Gwen Swinnen University of Lausanne, CH, ...

The transcription factor NAC24 regulates the PIP2;5
aquaporin gene in maize

Estelle Teirlinckx Louvain Institute of Biomolecular Science and Technology, BE, ...

Inflorescence and Spikelet Meristem Establishment and

Maintenance in Barley

Venkatasubbu Thirulogachandar Heinrich Heine University, DE, ...

Functional annotation of proteins for signaling network
inference in non-model species

Lisa Van den Broeck North carolina state university, US, ...

Division zone activity determines the potential of drought-
stressed maize leaves to resume growth after rehydration

Tom Van Hautegem Center for Plant Systems Biology, VIB, 9052 Ghent, BE;
Department of Plant Biotechnology and Bioinformatics, Ghent University, 9052 Ghent,
BE, ...

Towards the improvement of maize biomass

processability.

Yasmine Vanhevel Universiteit Gent, BE; VIB, BE, ...

Strigolactones promote flowering via the miR319-LA-SFT

module in tomato

Ivan Visentin PlantStressLab, Universita degli Studi di Torino, IT, ...

ZmDOT1 is required for vein patterning in the maize leaf

Daniela Vlad university of Oxford, Department of Biology, GB, ...

Finding causative gene edits in multiplex edited maize
populations with machine learning

Pieter Wytynck Center for Plant Systems Biology, VIB, BE, ...

Export of defensive glucosinolates is key for their

accumulation in seeds

Deyang Xu University of Copenhagen, DK, ...

regulates plant growth, stress tolerance and grain yield in

rice

Su-May Yu Institute of Molecular Biology/Academia Sinica, TW, ...

Thermomorphogenesis in spring barley

Jiaying Zhu /PK-Gatersleben, DE

Motif Mining with Deep Learning - Accelerating
identification, annotation and inference of gene regulatory

networks in plants

Simon Zumkeller CEPLAS Cluster for Excellence on Plant Science, DE;
Forschungszentrum Jilich, DE, ...
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Using mechanistic modelling and machine learning to

study plant response to stress.

Jordi Alonso Esyeve Wageningen University, NL, ...

Characterization of the transcriptional signatures

associated with resistance and susceptibility to Hemileia

vastatrix in the Kawisari coffee hybrid

Herlander Azevedo C/BIO, Centro de Investigacdo em Biodiversidade e Recursos
Genéticos, InBIO Laboratdrio Associado, Universidade do Porto, PT; BIOPOLIS Program in
Genomics, Biodiversity and Land Planning, PT; Departamento de Biologia, Faculdade de
Ciéncias, Universidade do Porto, PT, ...

Maize-gray leaf spot disease under elevated CO2 levels of a

future climate

Dave Berger Department of Plant and Soil Sciences, University of Pretoria, ZA;
Forestry and Agricultural Biotechnology Institute (FABI), University of Pretoria, ZA, ...

Understanding combined drought and heat tolerance in

Vigna vexillata (Indigenous Legume Crop) using Proteomic
Profiling and physiological analyses as tools

Yoneal Bless University of the Western Cape, ZA, ...

Genetic architecture of drought-induced metabolic

adjustments in Phaseolus vulgaris

Mustafa Bulut Max Planck Institute of Molecular Plant Physiology, DE, ...

Back to the Future: Bioengineering an ancient-resilient
plant for a food-safe future

Pablo D. Cardenas Department of Plant and Environmental Sciences / University of
Copenhagen, DK, ...

Genetic and fine-mapping reveals new genomic variants

for flowering time using the double round-robin
population of barley

Francesco Cosenza Heinrich Heine University, DE, ...

Additive effect of stomatal conductance and density on

maize resistance to drought

Betina Debastiani Benato Technical University of Munich, DE, ...

Identification of plant growth-promoting microbial
consortia and individual strains from a Danish soil

Laura Dethier DynaMo Center, University of Copenhagen, DK, ...

Efficiency of gas exchange response to light depends on

ABA metabolism in maize

Stella Eggels Plant Breeding, TUM School of Life Sciences, Technical University of
Munich, Freising, Germany, DE, ...

Exploring environmental integration in wheat and its

effect on spikelet number

Isabel Faci john Innes Centre, GB, ...

Drought stress adaptation of barley (Hordeum vuigare L.)

using CRISPR/Cas9-mediated targeted mutagenesis

Gullar Gadimaliyeva Piant Breeding Department, University of Bonn, DE, ...

Efficient mutagenesis in tropical maize using RNA-guided

Cas9 endonuclease and mophogenic genes

Sophia Gerasimova Genomics for Climate Change Research Center (GCCRC),
Universidade Estadual de Campinas, BR, ...

New drought resistance mechanisms induced by abscisic
acid

Eduardo Haverroth North Carolina State University, US, ...

Modification of wheat spike architecture by site-directed

mutagenesis of the BRANCHED HEAD gene aiming to

improve yield potential

Christian Hertig Leibniz institute of Plant Genetics and Crop Plant Research (IPK)
Gatersleben, Stadt Seeland, DE, ...

Expression analysis of Mitogen-activated protein kinases

(MAPKSs) gene family in grapevine berries

Ashkan Hodaei Laboratory for Applied In Vitro Plant Biotechnology, Dept. Plants and
Crops, Faculty of Bioscience Engineering, Ghent University, BE, ...

Alternative splicing associated with chromatin signatures

in tomato

Yu-Ming HSU institute of Plant Sciences of Paris-Saclay (IPS2), FR

Seeing the unknown: exploring the dynamic functions of

the hypothetical plant hormone KAI2-Ligand

Thomas Irving University of Cambridge, GB, ...

Intercepting CLAVATA function to engineer increased ear

size in wheat

Katie Jeal University of Bristol, GB, ...

RIBO-Seq analysis of hypersensitive response in Solanum
tuberosum infected with potato virus Y

Mojca JuterSek National Institute of Biology, SI; JoZef Stefan International
Postgraduate School, S|, ...

Real-time PCR genetic modification detection on the X9™

Real-Time PCR System

Stephen Knight Standard Biotools, NL

Translational research of JUNGBRUNNEN1 (JUB1) in
monocot cereals

Amit Kumar Max Planck Institute of Molecular Plant Physiology, Potsdam, DE;
University of Potsdam, Institute of Biochemistry and Biology, Department of Molecular
Biology, Potsdam, DE, ...

Dynamics of assimilate allocation under terminal drought

in spikes of durum wheat-Thinopyrum ponticum 7A-7el1

introgression lines

Ljiljana Kuzmanovi€ Dept. of Agriculture and Forest Sciences, University of Tuscia,
T, ...

From the lab to your plate: the regulatory path of GM

crops in Europe

Aleksandra Lewandowska European Food Safety Authority, IT, ...

The hidden potential of hazelnut (Corylus avellana L.):

unraveling the genetic diversity to improve agronomic

traits

Svenja Mager Center of Plant Sciences, Scuola Superiore Sant' Anna, Piazza Martiri
della Liberta, 33, 56127 Pisa, IT, ...

Single-cell targeted chemical or genetic boosting of

genome editing in maize

Ling Meng KWS Gateway Research Center, US

Improved biomass, water use efficiency, and drought
tolerance through the simultaneous modification of

malate metabolism in guard and vascular companion cells

in Nicotiana tabacum

Gabriela Muller Centro de Estudios Fotosinteticos y Bioquimicos, Facultad de
Ciencias Bioquimicas y Farmacéuticas, University of Rosario, AR, ...

Comparative morpho-physiological and molecular studies
of sorghum under drought stress

Rudo Ngara University of the Free State, ZA

Healthy vegetable seedlings, a climate smart technology

for improving productivity.

Eva Nyambura international Institute of Tropical Agriculture, KE, ...

Identification of rice genes associated with host resistance

or susceptibility to Rice yellow mottle virus

Patrick Odongo KU Leuven, Department of biology, Research Group of Translational
Plant Biology., BE; National Agriculture Research Organization, UG, ...

Genome dominance in hybrids and polyploids of Lolium,

Festuca and Festulolium

Marlies Peeters Ghent University, Department of Plant Biotechnology and
Bioinformatics and Center for Plant Systems Biology (VIB), BE, ...

Interpretable deep learning models for elucidating the
complex cis-regulatory code of model plant species

Fritz Peleke Leibniz Institute of Plant Genetics and Crop Plant Research, DE, ...

catabolism

Ana Lucia Pinheiro Centro de Biologia Molecular e Engenharia Genética,
Universidade Estadual de Campinas, Campinas, BR; Genomics for Climate Change
Research Center, Universidade Estadual de Campinas, Campinas, BR;, Departamento de
Genética, Evolugéo, Microbiologia e Imunologia, Universidade Estadual de Campinas,
Campinas, BR, ...

networks involved in leaf and root response to osmotic

stress in tomato

Raul Pirona National Research Council (CNR), Institute of Agricultural Biology and
Biotechnology (IBBA), IT, ...

Can a carbohydrate-binding protein help plant and

bacterial cells to cope with salinity?

Arshad Qayyum Ghent University, Dept Biotechnology, BE, ...

Rootstocks for delivery of salt-tolerant grafted tomatoes

Nathaly Rodriguez Ortiz KAUST, SA, ...

Application of RNA-based bioprotectants against viruses

for sustainable crop production in a changing climate

Ana Sede Institut de Biologie Moléculaire des Plantes (IBMP-CNRS), Strashourg, FR, ...

Diversity of zinc homeostasis among accessions of the

grass model Brachypodium distachyon

Pauline Stévenne University of Liége, BE, ...

UV-B and temperature-mediated regulation of dark-

induced leaf senescence

Jessie Sweetman University of Bristol, GB, ...

Metabolic profiling of the rhizosphere of the resurrection
plant Myrothamnus flabellifolia under desiccated and

rehydrated conditions

Shandry Tebele Department of Molecular and Cell Biology, University of Cape Town,
south Africa, ZA

Investigating the genetic basis of mycorrhizal growth

response in spring wheat

Tom Thirkell university of Cambridge, GB

Probing the role of miRNAs in the evolution of cluster

roots in White lupin

Soledad Traubenik institute of Plant Sciences Paris-Saclay, FR, ...

Strigolactones repress nodule development in pea

Judith Van Dingenen ViB-UGent Center for Plant Systems Biology, VIB, 9052 Ghent,

Belgium, BE; Department of Plant Biotechnology and Bioinformatics, Ghent University,
9052 Ghent, Belgium, BE, ...

Use of a ternary vectors and GRF-GIF chimeras to improve
transformation efficiency of the maize inbred B104.

Wout Vandeputte UGent Department of Plant Biotechnology and Bioinformatics,
BE,; VIB Center for Plant Systems Biology, BE, ...

Novel barley spike architectures from tinkering with key

stem cell regulators

Isaia Vardanega Institute of Developmental Genetics, Heinrich-Heine University,
Dusseldorf, DE, ...

Modulation of tomato growth and development by

microProtein-engineering

Ylenia Vittozzi Department of Plant and Environmental Sciences, University of
Copenhagen, 1871 Frederiksberg C, Denmark; , DK; Copenhagen Plant Science
Centre,University of Copenhagen, 1871 Frederiksberg C, Denmark, DK; NovoCrops Centre,
University of Copenhagen, 1871 Frederiksberg C, Denmark, DK, ...

Altered expression of PLASTOCHRON1 in maize enhances

the leaf elongation in a nitrogen-dependent manner

Yuancong Wang Center for Plant Systems Biology, VIB, Ghent, BE; Department of
Plant Biotechnology and Bioinformatics, Ghent University, Ghent, BE, ...

Functional characterization of the DNA damage response
regulators SOG1 in maize

Yanli XIANG Center for Plant Systems Biology, BE; Department of Plant Biotechnology
and Bioinformatics, Ghent University,, BE, ...

A genomic and microbiomics strategy for the development

of stress-tolerant plants in Brazil

Juliana Yassitepe Centro de Biologia Molecular e Engenharia Genética,
Universidade Estadual de Campinas, BR; Genomics for Climate Change Research Center,
BR; Embrapa Agricultura Digital, BR, ...

The phosphate-solubilizing bacterium Microbacterium

testaceum MT15 can improve the growth and cold

tolerance of rice

Jintong Zhao Gembloux Agro-Bio Tech, University of Liege, TERRA - Teaching &
Research Center, Plant Sciences, 5030 Gembloux, Belgium., BE; Biotechnology Research
Institute, Chinese Academy of Agricultural Sciences, Beijing 100081, China, CN, ...

Jasmonate-mediated signaling at high temperature in
plants

Tingting Zhu Department of Plant Biotechnology and Bioinformatics, Ghent
University, BE; VIB-UGent Center for Plant Systems Biology, BE, ...

The role of cell wall integrity maintenance in
environmental stress tolerance of woodland strawberry

Steven Zwartkruis Norwegian University of Science and Technology, NO, ...
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Characterization of the transcriptional signatures
associated with resistance and susceptibility to
Hemileia vastatrix in the Kawisari coffee hybrid

Herlander Azevedo’?3, Inés Diniz*>, Andreia Figueiredo®, Fernanda Alves Freitas Guedes’, Ménica Guita Sebastiana®, Helena Gil Azinheira®>,
Danielle Barros’, Pedro Humberto Castro™?, Sara Freitas'#3, Andreia Loureiro®>, Antonio Jesus Mufioz-Pajares’®°, Ana Paula Pereira*>, Mariana
Sottomayor’43, Silvia Tavares*> 10, Vitor Vdrzea*>, Leonor Guerra-Guimardes*>, Dora Batista*?, Maria do Céu Silva®*?

'CIBIO, Centro de Investigacdo em Biodiversidade e Recursos Genéticos, InBIO Laboratdrio Associado, Universidade do Porto, PT; ?°BIOPOLIS Program
in Genomics, Biodiversity and Land Planning, PT; 3Departamento de Biologia, Faculdade de Ciéncias, Universidade do Porto, PT; #CIFC - Centro de
Investigacdo das Ferrugens do Cafeeiro, Instituto Superior de Agronomia, Universidade de Lisboa, PT; °LEAF - Linking Landscape, Environment,
Agriculture and Food Research Unit and Associated Laboratory TERRA, ISA, Univ. Lisboa, PT; ®Departamento de Biologia Vegetal, BiolSI- Instituto de
Biossistemas e Ciéncias Integrativas, Fac. de Ciéncias da Univ. Lisboa, PT; Departamento de Fitossanidade, Universidade Federal de Pelotas, Pelotas,
Rio Grande do Sul, BR; 8Departamento de Genética, Universidad de Granada, Granada, ES; °Research Unit Modeling Nature, Universidad de
Granada, Granada, ES; "°Department of Plant and Environmental Sciences, Copenhagen Plant Science Center, University of Copenhagen, DK

Coffee leaf rust (CLR), a disease caused by the biotrophic fungus Hemileia vastatrix (Hv), is the main threat to the worldwide production of Arabica
coffee. The gradual breakdown of resistance in coffee varieties in the last years has highlighted the need for novel sources of resistance to CLR.
This work aimed to unveil the cellular and molecular resistance profile of the Kawisari hybrid (C. arabica x C. liberica), a genotype used as a
resistance donor in Arabica breeding programs in India. This coffee genotype was inoculated with two Hv races that triggered either resistance or
susceptibility. Progress of infection was monitored using light microscopy. Simultaneously, we conducted a time-course RNA-seq characterization
of the transcriptional responses. The microscopic studies showed that the post-haustorial resistance of Kawisari was associated with the
hypersensitive response, accumulation of phenolic-like compounds and haustorium encasement with callose. The transcriptomic analysis suggest
the downregulation of host primary metabolism genes at the early onset of infection, followed later by activation of genes functionally associated
with multiple plant defense responses, including salicylic acid and jasmonate hormonal signaling. Resistance was also accompanied by the
differential regulation of genes associated with phenylpropanoid metabolism and lignin biosynthesis. Our results, further validated by gPCR,
provide important new insight into the molecular mechanisms underpinning resistance against CLR in this coffee genotype.

Funding: Foundation for Science and Technology (FCT) and FEDER funds through PORNorte under the project CoffeeRES PTDC/ASP-
PLA/29779/2017 and by FCT UNIT LEAF (UID/AGR/04129/2020).
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