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1. Metabolomics-driven investigation of plant defense response against
pest and pathogen attack CFJ R4 ZHF FOAEYDxT i B S5 A0 TR A4 Y Bl
1 [ )
%4 : Plant metabolomics has opened a wide paradigm of opportunities for developing
stress-tolerant plants, ensuring better food quality and quantity. However, despite advantageous
methods and databases, the technique has a few limitations, such as ineffective 3D capturing of
metabolites, low comprehensiveness, and lack of cell-based sampling. In the future, an expansion
of plant-pathogen and plant-pest response towards the metabolite architecture is necessary to
understand the intricacies of plant defence against invaders, elucidation of metabolic pathway
operational during defence and developing a direct correlation between metabolites and biotic
stresses. Our aim is to provide an overview of metabolomics and its utilities for the identification of
biomarkers or key metabolites associated with biotic stress, devising improved diagnostic methods
to efficiently assess pest and pathogen attack and generating improved crop varieties with the help
of combined application of analytical and molecular tools.
SR¥E: Physiologia Plantarum 1]
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2. Mitigating the Trade-Off between Growth and Stress Resistance in
Plants by Fungal Volatile Compounds (FIF EEIEXKENEVIEEEY)
A K EHU 2 E )

f&i4T: Plants grow in association with diverse microorganisms. During communication between
plants and microbes, beneficial and phytopathogenic bacteria and fungi emit various volatile
compounds (VCs). These microbial VCs (mVCs) are typically small, odorous compounds with
low-boiling point, high-vapor pressure and a lipophilic moiety (Schulz and Dickschat 2007). Based
on recent studies, mVVCs appear to regulate plant-nutrient acquisition, photosynthesis,
phytohormone actions and metabolic processes, leading to an improvement in plant performance
(Fincheira et al. 2021). Since mVCs can activate plant defenses and/or promote plant growth and
development at low concentrations, their application in agriculture is attractive to efficiently grow
crops and improve plant health in the absence of excess usage of chemical fertilizers and pesticides.
To this end, mVCs have been used for integrated pest management (IPM) to enhance both crop
defense and production in field conditions (Brilli et al. 2019). Understanding the molecular action
of mVCs in plants will pave the way toward improved crop protection and ecosystem management.
3¥%: Plant and Cell Physiology i)
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3. Systemic stomatal responses in plants: Coordinating development,
stress, and pathogen defense under a changing climate (¥ RS FL
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M. SRR TR E S BE AR R AR 5H)

i f~: To successfully survive, develop, grow and reproduce, multicellular organisms must
coordinate their molecular, physiological, developmental and metabolic responses among their
different cells and tissues. This process is mediated by cell-to-cell, vascular and/or volatile
communication, and involves electric, chemical and/or hydraulic signals. Within this context,
stomata serve a dual role by coordinating their responses to the environment with their
neighbouring cells at the epidermis, but also with other stomata present on other parts of the plant.
As stomata represent one of the most important conduits between the plant and its above-ground
environment, as well as directly affect photosynthesis, respiration and the hydraulic status of the
plant by controlling its gas and vapour exchange with the atmosphere, coordinating the overall
response of stomata within and between different leaves and tissues plays a cardinal role in plant
growth, development and reproduction. Here, we discuss different examples of local and systemic
stomatal coordination, the different signalling pathways that mediate them, and the importance of
systemic stomatal coordination to our food supply, ecosystems and weather patterns, under our
changing climate. We further discuss the potential biotechnological implications of regulating
systemic stomatal responses for enhancing agricultural productivity in a warmer and COz-rich
environment.

R¥E: Plant, Cell & Environment 71
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4. Exploiting Plant Volatile Organic Compounds (VOCSs) in Agriculture
to Improve Sustainable Defense Strategies and Productivity of Crops

(R AR MVARYIHE AR HAG S Vot R R M 1 R 4 SE B A SR A 22 7 7))

féj4-: There is an urgent need for new sustainable solutions to support agriculture in facing current
environmental challenges. In particular, intensification of productivity and food security needs
require sustainable exploitation of natural resources and metabolites. Here, we bring the attention to
the agronomic potential of volatile organic compounds (VOCs) emitted from leaves, as a natural
and eco-friendly solution to defend plants from stresses and to enhance crop production. To date,
application of VOCs is often limited to fight herbivores. Here we argue that potential applications
of VOCs are much wider, as they can also protect from pathogens and environmental stresses.
VOCs prime plant’s defense mechanisms for an enhanced resistance/tolerance to the upcoming
stress, quench reactive oxygen species (ROS), have potent antimicrobial as well as allelopathic
effects, and might be important in regulating plant growth, development, and senescence through
interactions with plant hormones. Current limits and drawbacks that may hamper the use of VOCs
in open field are analyzed, and solutions for a better exploitation of VOCs in future sustainable
agriculture are envisioned.

SYE: Frontiers in Plant Science T
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1. A process for identifying and determining the unique volatile
communication defense signals from plants under normal and stress
conditions and methods thereof (BRI FIH e VAL IE & A i 2%
T IR R Y@ RS 5 R R H T ER)
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2. INCREASED FUNGAL RESISTANCE IN CROP PLANTS (F#/E¥HE
Yy 3 m R B HLPE)

féj4-: The present invention relates to a nucleic acid molecule encoding a polypeptide conferring
resistance to a plant against a fungal pathogen, such as Helminthosporium turcicum. The present
invention further relates to a plant (or part thereof) comprising the nucleic acid molecule, and
methods involving the nucleic acid molecule.
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