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REGENT INSTRUMENTS INC. 

 

Since 1991, our company has been committed to deliver high performance image analysis 

systems with advanced technology for researchers and specialists who study trees and 

plants.  

 

Each system performs precise measurements and analyses of a specific part of plant (e.g. 

roots, leaves, seeds, tree rings or wood cells) or a specific application (e.g. Arabidopsis 

seedlings or forest canopy). A system includes a dedicated software program and a high 

quality scanner or digital camera that can produce well contrasted images. Analyses are 

done easily by the software due to its specialized built-in knowledge. For instance, root 

overlap at forks and tips are taken into account to provide accurate measurement of root 

length and area by WinRHIZO™. 

 

Software programs come in different versions to meet users’ needs. With clients in over 

93 countries, our software programs are improved and updated regularly to comply with 

different needs and new trends in plant science all over the world. Lower versions can be 

upgraded anytime. Software suites are offered in Regular and Pro versions.  

 

Scanners are calibrated permanently using extremely precise standards. The calibration is 

automatically used by our software to produce accurate measurements and analyses. An 

additional lighting system eliminates shadows around thick samples such as needles, seeds 

and roots. Some systems come with accessories such as root positioning system or core 

holder positioning system that make scanning faster and easier for washed roots and wood 

cores, respectively. 

 

Installation requires a PC computer with operating system Windows Vista, Windows 7, 

Windows 8 or Windows 10. 

 

www.regentinstruments.com for more details on plant morphological measurements, 

and tree-ring and forest canopy analysis. Various applications using color analysis, such as 

insect and disease damage quantification, are also presented. 

sales@regentinstruments.com for questions and orders. 
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Dear Friends! Dear Colleagues! 

 

Welcome to the International Conference “Plant Physiology & Biochemistry”! 

 

Welcome to Vienna!  

 

Plants are of crucial importance for the sustainable production of food, feed, raw materials and bio-

fuels. The global climate change affects crucial growth regulating environmental factors such as 

temperature, CO2 concentration and water availability. Within the context of global climate change, 

Plant Physiology and Biochemistry play an important role in agriculture and food production as a whole, 

focusing investigations on physiological and biochemical basis of plant growth, development and how 

plants’ physiology is affected by environment. 

 

The International Conference “Plant Physiology & Biochemistry” will discuss the most important 

economic, cultural and touristic large cities of central Europe. Apart from providing top science, the 

Conference will capture the spirit of the city thanks to the central location of the venue offering a 

multitude of cultural events. 

 

The main aim of the International Conference “Plant Physiology & Biochemistry” is to provide leading 

academy and industry scientists a platform to communicate recent advances in “Plant Physiology & 

Biochemistry”, and an opportunity to establish multilateral collaboration. 

 

The program of the event combines plenary lectures, poster sessions, a unique Conference Dinner Party 

and sightseeing tours of Vienna. 

 

Vienna is located in the heart of Europe on the banks of the Danube River, and considered as one of the 

most important economic, cultural and touristic large cities of central Europe. Apart from providing top 

science, the Conference will capture the spirit of the city thanks to the central location of the venue 

offering a multitude of cultural events.  

 

Prof. Andreas Bachmair (University of Vienna, Austria, Conference Co-Chair) 

Prof. Markus Teige (University of Vienna, Austria, Conference Co-Chair) 

Prof. Alisher Touraev (VISCEA, Austria, Local Organizer) 
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A-1020 Wien, Rustenschacher Allee 10 

Tel: 0043 (1) 728 00 52   Fax: 0043 (1) 728 69 16   E-Mail: office@rieger-iv.at 

www.rieger-iv.at 

Company profile: 

Since 1980 we represent exclusively in Austria well-known foreign manufacturers of high-

tech laboratory equipment – for use in medicine, in natural science laboratories and in 

industrial production plants. Therefore, we focus on offering you always the highest quality 

and most innovative devices. 

Plant growth cabinets and walk-in plant growth chambers from ARALAB, one of the leading 

manufacturers of climate cabinets. 

Anaerobic, micro-aerophilic and hypoxic workbenches from Baker-RUSKINN for research 

and cell interactions under perfect environmental conditions. 

Powerful and efficient freeze dryers for laboratory and production from MARTIN CHRIST. 

Laboratory shakers, shaking machines and incubator shakers optimized for cell culture, with 

temperature, humidity, CO2, online measurements, oxygen and pH in the sample, from 

KÜHNER. 

Deep-freeze technology for highest demands for the storage of your samples at lowest 

temperatures. Duo-Safe-freezers and freezers with free-piston-stirling cooling machine 

without compressors and liquid nitrogen freezers with patented liquid nitrogen cooling 

jackets. 

Our all-round service includes competent advice, detailed training, joint start up of the 

devices, customer-oriented maintenance contracts, professional test certificates and much 

more. 

Franz Rieger: „We have built up confidence over 30 years! All of our customers know: it 

works!” 

Convince yourself of our long-time competence in the field of laboratory equipment and 

laboratory facilities for research, pharmacy and industry and inform yourself about our 

complete product range. 

Website for more details: www.rieger-iv.at 

 

mailto:office@rieger-iv.at
http://www.rieger-iv.at/
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SCIENTIFIC PROGRAMME 

July 9 (Monday) 

08.00 - 17.00 Registration and Poster Mounting 

09.00 - 09.20 Opening  
Welcome address by Alisher Touraev (Local Chair, VISCEA, Austria) 
Welcome address by Andreas Bachmair (Conference Co-Chair, Austria)  

09.30 - 10.20 (+10)  Chair of Key Note Lecture:  Andreas Bachmair (Austria)  
Keynote Lecture:  Mark Stitt (Germany):   Balancing the Carbon Budget in an 
Often Unpredictable World: Can Bankers and Politicians Learn a Few Tricks from a 
Little Weed? 

10.30 - 11.00  Coffee break + Poster Mounting 

11.00 - 12.30 Session I: Plant Cell Wall & Cell Membrane 

Chairs Marie-Theres Hauser (Austria) and Herman Höfte (France) 

11.00 - 11.20 (+5) Herman Höfte (France):  The Role of Cell Wall Integrity Signaling and 
Mechanoperception in Growth Regulation 

11.25 - 11.45 (+5) Marie-Theres Hauser (Austria):  The Cell Wall as Platform for Heavy Metal 
Sensing 

11.50 - 12.05 (+5) Bikram Pandey (Austria):  A Novel Serine/Threonine Protein Kinase Contributes to 
Carbohydrate Metabolic Homeostasis in Arabidopsis Thaliana  

12.10 - 12.25 (+5) Katarzyna Sala (Poland): Autografting of Arabidopsis Hypocotyl – Histological and 
Cytological Events During Changes in Cell Fate 

12.40 - 14.00 Lunch + Poster Session (all numbers) 

14.00 - 15.30 Session II: Membrane Transport & Trafficking 

Chairs Marisa S. Otegui (USA) and  Gerd Jürgens (Germany) 

14.00 - 14.20 (+5) Gerd Jürgens (Germany):  Membrane Traffic and Fusion in Cytokinesis 

14.25 - 14.45 (+5) Marisa S. Otegui (USA):  Membrane-Bending Proteins in Cellular Trafficking 

14.50 - 15.05 (+5) Viktor Zarsky (Czech Republic):  Exocyst Vesicle Tethering Complex in Plants 

15.10 - 15.25 (+5) Alexis De Angeli (France): ..and What if the Activity of Intracellular Anion 
Transporters Impact Cytosolic pH? 

15.30 – 16.00 Coffee break  

16.00 -17.30  Session III: Photosynthesis & Photomorphogenesis    

Chairs Eva-Mari Aro (Finland) and Roberta Croce (The Netherlands) 

16.00 -16.20 (+5) Roberta Croce (The Netherlands):  Light Harvesting Dynamics 

16.25 - 16.45 (+5) Eva-Mari Aro (Finland):  Regulation of Photosynthetic Light Reactions in the 
Thylakoid Membrane – an Evolutionary View 

16.50 - 17.05 (+5) Baishnab C Tripathy (India):  Towards C4 Rice; Overexpression of C4 Genes in 
Arabidopsis Thaliana and Oryza Sativa Enhances Photosynthesis, Plant 
Productivity and Water Use Efficiency 



8 

17.10 - 17.25 (+5) Ahmed Eisa (Germany):  Characterization of the ACT Domain of Cytosolic STY 
Kinase and Study Acclimation of Protein Import into Chloroplasts 

17.30 - 19.00 Poster Session (all numbers) 

19.00 - 22.00 Conference Dinner Party 

July 10 (Tuesday) 

08.00 - 17.00 Registration  

09.00 - 10.30 Session IV:  Plant Hormone Physiology & Biochemistry 

Chairs Viktor Zarsky (Czech Republic) and  Jürgen Kleine-Vehn (Austria)   

09.00 - 09.20 (+5) Jürgen Kleine-Vehn (Austria): To Grow or Not to Grow 

09.25 - 09.45 (+5) Carsten Richter (Germany): Importance of Growth Chamber Conditions for 
Uniform Plant Growth 

09.50 - 10.05 (+5) Václav Motyka (Czech Republic):  Control of Hormonal Homeostatic Mechanisms 
in Plants by Cytokinin N-Glucosides  

10.10 - 10.25 (+5) Lo Piccolo Ermes (Italy): Photoprotection and Sugar Metabolism in Green and 
Red-Leafed of Prunus Cerasifera After Branch Bark Girdling  

10.30 – 11.00 Coffee break  

11.00 - 12.30 Session V:  Plant Nutrition & Metabolism: Physiology & Biochemistry  

Chairs Wolfram Weckwerth (Austria) and Bikram Pandey (Austria) 

11.00 - 11.25 (+5) Wolfram Weckwerth (Austria): Stress Signaling Networks in Algae and Plants 

11.25 - 11.45 (+5) Giedrė Samuolienė (Lithuania): Photoresponse of Radish to Dynamic and Static 
Lighting Strategies 

11.50 - 12.05 (+5) Nikola Winter (Austria): How are Proteins with Amino-Terminal Leucine Targeted 
for Degradation in Arabidopsis? 

12.10 - 12.25 (+5) Délfida Rodríguez Justavino (Panama): Preliminary Advances of the 
Ultrastructural Details about the Cellular Interaction between Magnaporthe 
Oryzae and Rice in Panama 

12.30 - 14.00 Lunch + Poster Session (all numbers) 

14.00 - 15.30 Session VI: Plant Stress Physiology & Biochemistry 

Chairs Joost T. Van Dongen (Germany) and Simon Stael (Belgium) 

14.00 - 14.20 (+5) Joost T. Van Dongen (Germany):  Integrative Signaling for Oxygen Sensing   

14.25 - 14.45 (+5) Simon Stael (Belgium):  Facing the Guillotine – Metacaspase Dependent 
Maturation of Signaling Peptides during Cell Death 

14.50 - 15.05 (+5) Bretislav Brzobohaty (Czech Republic): Cytokinins are Involved in Modulation of 
Cold Responses by Light Intensity in Arabidopsis Thaliana  

15.10 - 15.25 (+5) Jurga Miliauskienė (Lithuania): Impact of Elevated Ozone in Warmed Climate on 
Spring Barley (Hordeum Vulgare L.) Growth, Photosynthesis and Antioxidants  

15.30 - 16.00 Coffee break  

16.00 - 17.30 Session VII:  Signalling in Plant Physiology & Biochemistry 

Chairs Michael Wrzaczek (Finland) and Andreas Bachmair (Austria) 

16.00 - 16.20 (+5)  Andreas Bachmair (Austria):  Protein Turnover as Part of Signaling Cascades 



9 

16.25 - 16.45 (+5) Michael Wrzaczek (Finland): The Role of Reactive Oxygen Species in Receptor-
Like Kinase Signaling 

16.50 - 17.05 (+5)   Csaba Máthé (Hungary):  Subcellular and Developmental Effects of Serine-
Threonine Protein Phosphatase Inhibition in Higher Plants 

17.10 - 17.25 (+5) Tadeja Savi (Austria):  Fourier Transform-Infrared Spectroscopy: a Novel 
Approach for the Estimation of Drought Sensitivity in Angiosperm Woody Species 

17.30 - 19.00  Closing Ceremony, Conference Photo 
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New England Biolabs GmbH 
 
New England Biolabs GmbH 
Brüningstr. 50, Building B852 
65926 Frankfurt/Main 
Germany 
 
Tel: +49/ (0)69/305-23140 
Fax:  +49/ (0)69/305-23149 
 
Email: info.de@neb.com 
Web: www.neb.com 
 

New England Biolabs, Inc. (NEB) is the industry leader in the discovery and production of enzymes for 

molecular biology applications and now offers the largest selection of recombinant and native enzymes 

for genomic research. NEB continues to expand its product offerings into areas related to PCR/qPCR, 

sample preparation for Next-Gen-Seq, and RNA analysis. Additionally, NEB is focused on strengthening 

alliances that enable new technologies to reach key market sectors, including molecular diagnostics. 

New England Biolabs is a privately held company, headquartered in Ipswich, MA (USA), and represented 

in Europe by subsidiaries in Germany, France and the UK.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:info.de@neb.com?subject=Anfrage%20an%20Rieger%20Industrievertretungen
http://www.neb.com/
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Balancing the Carbon Budget in an Often Unpredictable World: Can Bankers and Politicians 
Learn a Few Tricks From a Little Weed? 
 
Mark Stitt 
 
Max Planck Institute of Molecular Plant Physiology, Potsdam-Golm, Germany. Correspondence to: mstitt@mpimp-
golm.mpg.de 
 
The daily light-dark cycle is one of the most pervasive environmental changes that plants have to cope 
with. At night, metabolism and growth depend on carbon (C) reserves accumulated in preceding light 
periods. In many plants, the main transitory C store is foliar starch. Starch accumulates in the light and is 
remobilized in a near-linear manner at night, such that almost all is used by the end of the night. 
Accumulation is regulated by multiple pathways that integrate information about predictable (e.g. 
photoperiod duration) and unpredictable (e.g. irradiance received in a given 24 h cycle) environmental 
variables to increase accumulation to meet an anticipated shortfall in C in the next night. Mobilization is 
paced by the clock such that starch is almost but not totally exhausted at dawn. This prevents 
premature exhaustion of starch and C starvation before the next dawn, providing a ’last stop’ to buffer 
against an unpredictable environment. Almost all studies of metabolism (and the circadian clock) are 
performed in highly artificial recurring square-wave light regimes. I will end by discussing how we are 
currently extending our studies to learn how plants regulate starch turnover in the field, where they 
experience large fluctuations of light and temperature. 
 
 
 
 
 
 
 

The Role of Cell Wall Integrity Signaling and Mechanoperception in Growth Regulation 
 
Martine Gonneau, Thierry Desprez, Veronica R Doblas, Rodnay Sormani, Marjolaine Martin, Julien 
Renou, Renaud Bastien, Alexis Peaucelle, Fabien Miart, Fan Xu, Samantha Vernhettes and Herman 
Höfte 
 
Institut Jean-Pierre Bourgin, INRA, Centre National pour la Recherche Scientifique, AgroParisTech, Université Paris-
Saclay, RD10, 78026 Versailles Cedex France. Correspondence to: hermanus.hofte@inra.fr 
 
The walls of growing cells can be considered as fiber-gel networks, the rheology of which is regulated by 
cell wall-associated enzymes and modifying agents, but also by the delivery and incorporation of new 
cell wall polymers. Over the last decade it has been shown that wall rheology is precisely controlled 
during growth and morphogenesis through feedback signaling involving receptor kinases of the CrRLKL1 
family [1]. Family member THE1 is required for sensing the integrityof the cell wall since mutants fail to 
trigger growth inhibition and stress responses upon cell damage. Here we show that THE1 is a 
receptor for Rapid Alkalinisation Factor (RALF) 34, a peptide ligand, which triggers cytosolic Ca2+ 
transients, surface alkalinisation, changes in gene expression and growth inhibition [2]. We finally 
propose a conceptual framework for the control of the rheological homesostasis of the wall of 
expanding cells. 
References :  
1.      Voxeur, A., and Höfte, H. (2016). Cell wall integrity signaling in plants: “To grow or not to grow 
that’s the question.” Glycobiology 26. 
2.      Gonneau, M., Desprez, T., Martin, M., Doblas, V.G., Bacete, L., Miart, F., Sormani, R., Hématy, K., 
Renou, J., Landrein, B., et al. (2018). Receptor Kinase THESEUS1 is a Rapid Alkalinisation Factor 34 
receptor in Arabidopsis. Curr Biol in press. 
 

mailto:mstitt@mpimp-golm.mpg.de
mailto:mstitt@mpimp-golm.mpg.de
mailto:hermanus.hofte@inra.fr
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The Cell Wall as Platform for Heavy Metal Sensing 
 
Marie-Theres Hauser 
 
University of Natural Resources and Life Sciences, Department of Applied Genetics and Cell Biology, Muthgasse 18, 
1190 Vienna, Austria. Correspondence to: marie-theres.hauser@boku.ac.at 

 
Cell walls are not only a protective barrier surrounding protoplasts but serve as signaling platform 
between the extracellular environment and the intracellular physiology. Several cell wall components 
are able to bind ions of trace elements and heavy metals. Increasing data suggest that the metal ion 
induced cell wall changes are sensed directly or indirectly by receptor like kinases (RLKs) which mediate 
growth and cell elongation responses. For example, members of the WALL ASSOCIATED KINASE/-LIKE 
(WAK/WAKL) gene family are transcriptionally responsive to metal cations and involved in aluminum 
(Al3+), copper (Cu2+), sodium (Na+), nickel (Ni2+), potassium (K+), and zinc (Zn2+) tolerance. Recently, 
we have shown a role in modulating growth and cell expansion upon excess of Cu2+, Ni2+, Zn2+, 
cadmium (Cd2+), and lead (Pb2+) for members of the Catharanthus roseus RLK1-like (CrRLK1L) 
gene family. Further experimental evidence and possible mechanism supporting a model of cell wall 
mediated metal ion sensing will be presented. 
 
 
 
 
 
 
 

A Novel Serine/Threonine Protein Kinase Contributes to Carbohydrate Metabolic 
Homeostasis in Arabidopsis Thaliana 
 
Bikram Pandey1, 2, J Krasensky2, C Jonak1, 2 
 
1Austrian Institute of Technology, Tulln, Austria. 2Gregor Mendel Institute, Vienna, Austria. Correspondence to: 
bikram.pandey@ait.ac.at 

 
Reversible protein phosphorylation is a key regulator of metabolic adjustments in changing 
environmental conditions. Compared to the number of known phoshpho-proteins in chloroplasts, only a 
few chloroplast-localized protein kinases have thus far been characterized. We have identified a novel 
thylakoid-associated protein kinase which is stabilized during night time. Furthermore, extended 
night and osmotic stress treatment lead to its significant accumulation. Soil grown knockdown plants 
have smaller rosettes and flower early whereas over expressers have bigger rosettes and flower 
later. Stimulation of seedling growth by exogenous sugar is reduced in knockdown lines suggesting a 
potential role of the kinase in carbohydrate utilization for growth. In line, metabolic analysis of 
soil grown mutant plants suggest an altered carbohydrate metabolism. Knock down plants have 
impaired starch degradation during night time indicating that the protein kinase might be involved in 
regulating starch degradation in mesophyll cells. Overall, our result indicates a novel chloroplast 
localized protein kinase involved in metabolic regulation in response to carbohydrate availability. 
 
 
 
 
 
 
 
 

mailto:marie-theres.hauser@boku.ac.at
mailto:bikram.pandey@ait.ac.at
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Autografting of Arabidopsis Hypocotyl – Histological and Cytological Events During Changes in 
Cell Fate 
 
Katarzyna Sala1, Jagna Karcz2, Ewa Kurczyńska1 
 
1Department of Cell Biology, Faculty of Biology and Environmental Protection, University of Silesia, Katowice 40-
032, Poland; 2SEM-Lab, Faculty of Biology and Environmental Protection, University 
of Silesia, Katowice 40-032, Poland. Correspondence to: katarzyna.sala@us.edu.pl 

 
Establishment of vascular, ground and dermal tissue union between scion and stock occurs due to cell 
differentiation. The main aim of the study was to indicate apoplast components (lipid substances, 
polyphenolic compounds, pectic, hemicellulose, extensin and arabinogalactan proteins epitopes) that 
can be considered as positive or negative markers of particular cell differentiation events. Results 
from immunocytochemical analysis pointed to universal role of particular epitopes in the tracheary 
elements and peripheral cells of graft union differentiation and demonstrated epitopes characteristic 
for callus cells. Also, occurrence of extracellular matrix covering the graft union was observed and 
visualized by SEM. Moreover, seedlings of wild type and auxin mutants were examined to determine 
auxin distribution during grafting. Analysis showed cellular co-localization of auxin and wall epitopes 
specific for tracheary elements differentiation. 
Acknowledgements: 
This work was financed by National Science Centre (Preludium grant No. 
2015/17/N/NZ3/01091). 
 
 
 
 
 
 
 

Membrane Traffic and Fusion in Cytokinesis 
 
Gerd Juergens 
 
ZMBP, University of Tuebingen, Germany. Correspondence to: gerd.juergens@zmbp.uni-tuebingen.de 

 
Plants have evolved an alternative strategy of making the partitioning membrane during cell division - 
no contractile ring and no pinching off of the cytoplasmic bridge but forming a cell plate by targeted 
delivery of membrane vesicles to the plane of cell division and their subsequent fusion with one 
another. We have previously identified the core membrane-fusion machinery of interacting SNARE 
proteins in Arabidopsis cytokinesis but faced the problem that the most important component Qa-
SNARE KNOLLE is only present in flowering plants. The talk will present the missing link and also give 
some speculative explanation of why flowering plants came up with a novel player after hundreds of 
millions of years of successful cell plate formation. In addition, functional diversification of regulatory 
SM proteins and their interactions with SNARE proteins during cytokinesis will be addressed. 
 
 
 
 
 
 
 
 
 

mailto:katarzyna.sala@us.edu.pl
mailto:gerd.juergens@zmbp.uni-tuebingen.de
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Membrane-Bending Proteins in Cellular Trafficking 
 
Marisa S. Otegui 
 
University of Wisconsin-Madison, Madison, USA. Correspondence to: otegui@wisc.edu 

 
Vesicle trafficking is an essential process required for cell signaling and cell growth. It requires localized 
events of membrane deformation, fission, and fusion. I will discuss two types of membrane remodeling 
systems, the ESCRT (Endosomal Sorting Complex Required for Transport) machinery that mediates the 
formation of endosomal vesicles during the degradation of membrane proteins and the reticulon 
proteins that shape the endoplasmic reticulum. I will present data about the diversification and 
functional specialization of plant ESCRT and reticulon proteins and novel roles in membrane remodeling, 
limiting diffusion of membrane proteins, and organelle turnover. 
 
 
 
 
 
 
 
 
 
 

Exocyst Vesicle Tethering Complex in Plants 
 
Viktor Žárský 
 
Department of Experimental Plant Biology, Charles University in Prague, Faculty of Science 
Viničná 5, Czech Republic. Correspondence to: viktor@natur.cuni.cz; zarsky@ueb.cas.cz 

 
Tethering factors act as a molecular bridges that provide a first recognition/interaction interface 
between arriving vesicles and their target membrane within the endomembrane system. Exocyst is an 
octameric vesicle tethering protein complex playing an important roles in targeting and docking of 
vesicles to the plasma membrane during exocytosis and in membrane proteins recycling. Exocyst was 
discovered in yeast as an effector of Rab and Rho GTPases and in most eukaryotes including plants is 
required for targeting of the secretory pathway - i.e. for cell polarity and cell morphogenesis. However, 
we also unexpectedly found that a version of the exocyst is involved in an autophagy-related membrane 
traffic to the vacuole via a pathway not involving the Golgi apparatus. Multiplicity of EXO70 paralogs 
encoded by land plant genomes is a very peculiar feature obviously linked not only to different cells 
specific function, but also linked to specific secretory processes within the same one cell. Specific 
exocyst complexes (based on distinct EXO70 isoforms) possibly have multiple roles in land plants life. 
Exocyst in plants is implied in regulation of cytokinesis, recycling of PM proteins (incl. PINs), cell wall 
biogenesis (e.g. seed coat formation), pollen tube development and fertilization, stomata regulation, 
stress responses and biotic interactions including defense against pathogens. Exocyst complexes 
dynamics in plants possibly contributes to the endomembrane transport pathways coordination.  
Acknowledgement: this work is supported by the CSF/GACR-FWF projects GF 16-34887L, 18-18290J and 
Czech Min. of Education/MSMT proj. NPUI LO1417. 
 
 
 
 
 
 

mailto:otegui@wisc.edu
mailto:viktor@natur.cuni.cz
mailto:zarsky@ueb.cas.cz
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..and What if the Activity of Intracellular Anion Transporters Impact Cytosolic pH? 
 
Alexis De Angeli, E. Demes, L. Besse, B. Satiat-Jeunemaitre, S. Thomine 
 
Institute for Integrative Biology of the Cell (I2BC), CEA, CNRS, Univ. Paris‐Sud, Université Paris‐Saclay, 91198, Gif‐
sur‐Yvette cedex, France. Correspondence to:alexis.de-angeli@i2bc.paris-saclay.fr 

 
Cytosolic pH regulates metabolic and cellular processes. pH gradients across plant cell membranes 
energize, for example, the transport/accumulation of nutrients (e.g. NO3-) in cell compartments. 
In the different cell membranes, proton pumps acidify the apoplast and intracellular compartments (e.g. 
the vacuole) generating the H+ gradients. However, the impact of anion transporters like H+ coupled 
exchangers and channels on intracellular pHs is still an open question. If and how ion transporters of the 
plasma and vacuolar membranes regulate cytosolic pH is unknown. To get an insight in the 
role of ion transport systems in the dynamics of pHcyt and anion we expressed a fluorescent biosensor 
to measure simultaneously pHcyt and [NO3-]cyt in Arabidopsis thaliana guard cells. Our finding show 
that the activity of a plasma membrane anion channel (SLAC1) and of a vacuolar NO3-/ H+ exchanger 
(CLCa) modify pHcyt and [NO3-]cyt in response to extracellular stimuli. With this approach, we could 
visualize the activity of ion transport systems in vivo. These results show that [NO3-]cyt and pHcyt are 
dynamic parameters and that anion transporters have a major impact on the control of cytosolic 
homeostasis. 
 
 
 
 

Light Harvesting Dynamics 
 
Roberta Croce 
 
Vrije Universiteit Amsterdam, The Netherlands. Correspondence to: r.croce@vu.nl; r.croce@vu.nl 
 
Photosynthetic organisms evolved a natural capacity to modulate photosynthetic activity in response to 
varying light and other environmental conditions. In low light they need to harvest every 
available photon to sustain life, while in high light they dissipate the energy absorbed in excess to avoid 
photodamage. Light-Harvesting Complexes (LHCs) are pigment-protein systems of plants and algae 
responsible for photon absorption and transfer of the excitation energy to the reaction center, where 
charge separation occurs. It is generally believed that LHCs can change their function from a light 
harvesting to a photoprotective mode by switching between different conformations. Here we explore 
the LHC dynamics combining in vitro, in vivo and in silico approaches. A series of experiments in which 
we study the effect of putative triggers (e.g. protonation and zeaxanthn binding) on the conformation of 
the LHCs will be presented.  
1.      L. Tian, P. Xu, V.U. Chukhutsina, A.R.Holzwarth and R. Croce (2017) “Zeaxanthin-dependent 
nonphotochemical quenching does not occur in Photosystem I in the higher plant Arabidopsis thaliana”. 
PNAS, 114, 4828-4832. 
2.      N. Liguori, A. Natali, and R. Croce (2016) “Engineering a pH-Regulated Switch in the Major Light-
Harvesting Complex of Plants (LHCII): Proof of Principle” J. Phys. Chem B. , 120 (49), 12531-12535  
3.      E Dinc, L Tian, LM Roy, R Roth, U Goodenough, R Croce (2016) “LHCSR1 induces a fast and 
reversible pH-dependent fluorescence quenching in LHCII in Chlamydomonas reinhardtii cells” PNAS, 
113 (27), 7673-7678 
4.      A Natali, JM Gruber, L Dietzel, MCA Stuart, R van Grondelle, R Croce (2016) “Light-harvesting 
complexes (LHC) cluster spontaneously in membrane environment leading to shortening of their excited 
state lifetimes” J. Biol. Chem., 291 (32), 16730-16739. 
5.      Liguori N, Periole X, Marrink SJ and Croce R (2015) “From light-harvesting to photoprotection: 
structural bases of the dynamic switch of the major antenna complex of plants (LHCII)“ 5, 15661. doi: 
10.1038/srep15661. 

mailto:alexis.de-angeli@i2bc.paris-saclay.fr
mailto:r.croce@vu.nl
mailto:r.croce@vu.nl
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Regulation of Photosynthetic Light Reactions in the Thylakoid Membrane – an Evolutionary 
View 
 
Eva-Mari Aro 
 
Department of Biochemistry, University of Turku, FIN-20014 Turku, Finland. Correspondence to: evaaro@utu.fi 

 
Linear electron transfer chain of oxygenic photosynthetic organisms is rather similar from cyanobacteria 
to higher plants. On the contrary, the light harvesting systems and various regulation mechanisms of 
energy distribution/dissipation and electron transfer pathways show distinct evolution from 
cyanobacteria to algae, mosses, conifers and finally the angiosperms. Development of chlorophyll b -
containing light harvesting systems and complex regulatory networks of energy and electron transfer 
reactions led to the development of distinct lateral heterogeneity of the thylakoid membrane. Light-
induced dynamics in lateral heterogeneity of higher plant thylakoid membrane allows fluent 
photosynthetic electron transfer and equal light harvesting capacity as well as efficient photoprotection 
of both photosystems in response to changes in the light environment. On the contrary, the fluency of 
electron flow in cyanobacteria thylakoid membrane is largely dependent on a broad range of electron 
valves that have gradually disappeared during evolution of plant chloroplasts. After a demonstration of 
the lateral heterogeneity of the thylakoid membrane in higher plant chloroplasts in 1980, our 
knowledge on light-induced dynamics of such a heterogeneity has slowly evolved in parallel with 
increasing knowledge on the regulation of photosynthetic light reactions according to environmental 
and metabolic cues. 
 
 
 
 
 
 
 
 
 
 

Towards C4 Rice; Overexpression of C4 Genes in Arabidopsis Thaliana and Oryza Sativa 
Enhances Photosynthesis, Plant Productivity and Water Use Efficiency 
 
Deepika Kandoi, Baishnab C Tripathy 
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baishnabtripathy@yahoo.com; bctripathy@mail.jnu.ac.in 

 
Plants with C4 photosynthesis have efficient photosynthesis and higher productivity than C3 plants.. It is 
shown that overexpression of, both phosphoenolpyruvate carboxylase and PEP Carboxykinase in 
Arabidopsis thaliana to have increased CO2 concentration in the vicinity of Rubisco. resulted in higher 
electron transport, carbon assimilation, increased biomass coupled with better water use efficiency. 
Carbonic anhydrase (CA) catalyzes the inter-conversion of CO2 and bicarbonate used by PEP carboxylase 
in C4 plants. Overexpression of cytosolic carbonic anhydrase (CA3) of the C4 dicot Flaveria bidentis in 
Arabidopsis thaliana increased the photosynthetic efficiency of the transgenics. Due to higher 
concentration of HCO3- in CA overexpressors, their PEPC activity increased generating more 
oxaloacetic acid and amino acids. Consequently, their total protein content increased resulting in higher 
Chl synthesis. The electron transport rate, CO2 assimilation rate, starch content, plant dry 
weight increased by 10-20% in CA overexpressors. Transgenics had higher water use efficiency. These 
approaches are being replicated in rice (Oryza sativa) to have increased photosynthesis, plant 
productivity and grain yield. 
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Plants are continuously exposed to various environmental trigger factors. Due to their immobile nature, 
plants need to employ mechanisms to acclimate to varying light intensities or temperatures. 
A plethora of nuclear-encoded chloroplast proteins are post-translationally modified in the cytosol 
before being imported to the chloroplast. So far, it has been shown that specific 
serine/threonine/tyrosine (STY) kinases, STY8, STY17, and STY46 are involved in the phosphorylation 
preproteins prior their targeting to the chloroplast. In addition, the import process itself is highly 
regulated at different levels where distinct signaling cascades lead to dynamic acclimation of import 
activity. Therefore, tight regulation of these processes in plays a critical role in plants survival. Our 
aim is to investigate the regulation of the STY kinases and to elucidate the effects of high light and 
temperature on phosphorylation and import of established preproteins into the chloroplast in 
Arabidopsis thaliana. So far, our data shows that the STY kinase activity is negatively regulated by an 
uncharacterized metabolite-binding ACT domain and its deletion leads to protein misfolding and 
precursor hyper-phosphorylation. Furthermore, we observed preprotein phosphorylation is enhanced in 
short-term high light and dark adapted Arabidopsis thaliana. Knockdown sty8-sty46-sty17rnai plants 
showed reduced precursor phosphorylation under normal and high light conditions. Moreover, our data 
shows that STY8 and STY17 is enhanced in high light and reduced in high temperature conditions. 
Finally, we show significant decrease in import capacity of high light acclimated plants in Pisum sativum 
and Arabidopsis thaliana. 
 
 

To Grow or Not to Grow 
 
Jürgen Kleine-Vehn 
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Multicellular plants require particularly defined cellular strategies for tissue patterning and expansion, 
because the encapsulating cell wall literally binds neighbouring cells to each other. This 
interdependency limits cellular migration and, therefore, imposes outstanding importance to cell size 
determination and supracellular growth regulation. Phytohormones are central to these regulations and 
the unravelling of their subcellular working mechanisms bares high biotechnological potential.  
My lab is combining cell biological, physiological and developmental genetics approaches to decipher 
growth regulation on a sub-cellular, tissue and organ level (e.g. Barbez et al., Nature 2012; Ruiz 
Rosquete et al., CurrBiol 2013; Löfke et al., eLife 2015; Scheuring et al., PNAS 2016; Beziat et al., Nature 
Plants 2017). On a subcellular level, we are particularly interested in cellular organelles, such as the 
endoplasmic reticulum, and their mechanistic contribution to growth regulation. The phytohormone 
auxin provides integrative cues to plant cells and is central to plant growth control. We are currently 
dissecting the function of PILS putative auxin carriers at the ER and thereby revealing the previously 
non-anticipated developmental importance of ER-based auxin biology. Our work provides a cell 
biological view on plant growth regulation. 
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Importance of Growth Chamber Conditions for Uniform Plant Growth 
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Generation of comparative data e.g. for different cultivars, genotypes, or different experimental 
treatments very often requires growth of plants in uniform environments. Plants in growth chambers 
need highly specific conditions e.g. for evaporation of water, heat dissipation of irradiant energy, and 
gas exchange to achieve normal and consistent growth and physiological performance. Meeting these 
demands requires a growth room design very different e.g. from ordinary cooling rooms. Design factors 
crucial for achieving homogeneous and consistent plant growth as well as examples of plants showing 
non-uniform growth will be presented and discussed. 
 
 
 
  
 
 

Control of Hormonal Homeostatic Mechanisms in Plants by Cytokinin N-Glucosides 
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In the complex process of hormonal homeostasis in plants, cytokinin (CK) N-glucosylation represents 
one of important metabolic pathways. Products of this pathway, CK N7- and N9-glucosides, were – 
despite their widespread distribution in the plant kingdom – largely overlooked in the past as 
irreversible and inactive CK products without any relevant physiological impact. However, our recent 
data showed that application of CK N9-glucosides, in contrast to N7-glucosides, exhibited antisenescent 
activities expressed by chlorophyll retention in detached oat leaves in the dark. Stronger 
metabolic conversions were also demonstrated in the same experimental system for trans-zeatin-N9-
glucoside compared to the corresponding N7-glucoside, leading to formation of trans-zeatin and some 
CK storage forms such as trans- and cis-zeatin-O-glucosides. Other physiological, biochemical and 
phylogenic aspects of CK N7- and N9-glucosylation pathway will be presented with the aim to argue 
against the general image of CK N-glucosides, at least those glycosylated at N9-position, as inactive 
compounds and to reconsider their putative irreversibility in plants. [Supported by Czech Science 
Foundation (16-14649S)]. 
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The effect of bark girdling, leading to phloem disruption, was tested in red- and green-leafed Myrobalan 
(Prunus cerasifera Ehrh.) to assess the consequences, which can be assimilated to the effect of low 
temperatures. 
Three days after girdling, P. cerasifera leaves showed a decline of glucose and fructose and an increase 
in starch content in both morphs. However, starch accumulation was ~0.8-fold lower in red than in 
green leaved Myrobalan, in which a massive anthocyanin accumulation was observed. 
After girdling, red leaves maintained level of photochemical quenching measuring in the dark (qPd) 
higher than 0.98 (therefore assuming being photoprotected) even at high irradiances (1500 µmol quanta 
m-2 s-1). Conversely, green leaf girdled plants showed a strong and fast decline of qPd even at low 
irradiances (<600 µmol quanta m-2 s-1).  
We propose that girdling-promoting anthocyanin biosynthesis in red-leafed plants might have a dual 
function: i) photoprotection of mesophyll cells from excessive solar irradiation and ii) maintainance of 
the sugar sink strength preventing feedback regulation of photosynthesis promoted by sugar 
accumulation. 
 
 
 
 
Stress Signaling Networks in Algae and Plants 
 
Wolfram Weckwerth 
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Stress perception in algae and plants is transduced by highly complex signaling networks. These 
signaling networks have direct consequences on cellular processes and overall physiology of the algae 
and plant. 
Recently, we have investigated the SnRK1 dependent signaling network in Arabidopsis thaliana and 
revealed an intimate connection with TOR signaling (1). These pathways seem also to be interwoven in 
nitrogen starvation and recovery experiments in Chlamdomonas reinhardtii as we demonstrated in 
recent studies where we integrated physiological with etabolomics, proteomics and phosphoproteomics 
data (2, 3). The antagonistic AMPK-TOR signaling pathways are highly conserved from animals to plants 
(4). I will review our studies on these signalling pathways and further discuss consequences for plant and 
algae stress physiology. 
References 
1. Nukarinen E, et al. (2016) Quantitative phosphoproteomics reveals the role of the AMPK plant 
ortholog SnRK1 as a metabolic master regulator under energy deprivation. Scientific reports 6:31697. 
2. Roustan V, Bakhtiari S, Roustan P-J, & Weckwerth W (2017) Quantitative in vivo phosphoproteomics 
reveals reversible signalling processes during nitrogen starvation and recovery in the biofuel model 
organism Chlamydomonas reinhardtii. Biotechnology for biofuels 
10(1):280. 
3. Valledor L, Furuhashi T, Recuenco-Muñoz L, Wienkoop S, & Weckwerth W (2014) System-level 
network analysis of nitrogen starvation and recovery in Chlamydomonas reinhardtii reveals potential 
new targets for increased lipid accumulation. Biotechnology for biofuels 7(1):1. 
4. Roustan V, Jain A, Teige M, Ebersberger I, & Weckwerth W (2016) An evolutionary perspective of 
AMPK–TOR signaling in the three domains of life. J Exp Bot:erw211. 
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Photoresponse of Radish to Dynamic and Static Lighting Strategies 
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distr., Lithuania. Correspondence to:  g.samuoliene@lsdi.lt 
 
From the photophysiological point of view, photosynthetic processes can be modified using artificial 
lighting. Among such lighting systems, light emitting diodes based lamps are very attractive tool, 
which can be used for mimic beneficial effects of natural light. The objective of this research was to 
create solid state lighting models for radish growth, based on the trends in variation of natural light and 
changing the duration and dosage of blue and red light spectrum components during the day. The 
response of photosynthetic status, nitrogen balance and radish productivity to dynamic and static 
lighting parameters was evaluated measuring photosynthesis intensity, chlorophyll fluorescence, 
chlorophyll and flavonol indices, leaf optical parameters, leaf area index, specific leaf area and radish 
root diameter. 
Acknowledgements: This research was funded by a grant (No. S-MIP-17-23) from the Research Council 
of Lithuania. 
 
 
 
 

How are Proteins with Amino-Terminal Leucine Targeted for Degradation in Arabidopsis? 
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Amino-terminal residues impact on the metabolic stability of proteins according to the N-end rule [1]. 
Certain residues have a destabilizing effect, triggering ubiquitination and subsequent proteasomal 
degradation. Destabilizing amino termini start with basic residues (type 1: Arg, Lys, His), or hydrophobic 
residues (type 2: Leu, Ile, Trp, Phe, Tyr). These are bound by E3 ubiquitin ligases termed 
N-recognins. Yeast recognin UBR1 and its mammalian homologs are able to bind both types of 
destablizing residues via different domains. In plants, PRT6 [2] and PRT1 [3] are the N-recognins for basic 
and hydrophobic aromatic residues, respectively. However, neither PRT6 nor PRT1 harbour a domain to 
recognize destabilizing hydrophobic aliphatic N-termini. The goal of this project is to identify the N-
recognin for Leu in Arabidopsis via genetic and biochemical approaches. Interestingly, the model 
substrate L-GUS could not be stabilized in plants by treatment with proteasome inhibitor whereas the 
model substrate R-GUS could. This might indicate that proteins with N-terminal Leucine are channelled 
into another degradation pathway. In line with this notion, L-GUS is partially stabilized in plants mutated 
in an autophagy related gene. 
References: 
[1] D. J. Gibbs, J. Bacardit, A. Bachmair, M. J. Holdsworth. The eukaryotic N-end rule pathway: conserved 
mechanisms and diverse functions. (2014) Trends Cell Biol. 24: 603-611. 
[2] M. Garzón, K. Eifler, A. Faust, H. Scheel, K. Hofmann, C. Koncz, A. Yephremov, A. Bachmair. 
PRT6/At5g02310 encodes an Arabidopsis ubiquitin ligase of the N-end rule pathway with arginine 
specificity and is not the CER3 locus. (2007) FEBS Lett. 581:3189-96. 
[3] S. Stary, X. J. Yin, T. Potuschak, P. Schlögelhofer, V. Nizhynska, A. Bachmair. PRT1 of Arabidopsis is a 
ubiquitin protein ligase of the plant N-end rule pathway with specificity for aromatic amino-terminal 
residues. (2003) Plant Physiol. 133:1360-6. 
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Magnaporthe oryzae (Catt.) B. C. Couch is a fungus which belongs to the Division Ascomycota (Class 
Sordariomycetes, Order Magnaporthales) and its asexual state is Pyricularia oryzae Cavara. 
Annualy M. oryzae produces economic losses of approximately 30 percent in the rice fields worldwide, a 
crop that is part of the basic diet of 3 billion of people in the world (Skamnioti and Gurr 2009). 
One of the aims of our research is to expand the knowledge about the molecular biology and the cellular 
interaction at the ultrastructural level in infected leaves of rice by M. oryzae in Panama. We present 
here some ultrastructural details in leaves of rice collected in Panama and additional we want to show 
some ultrastructrural details of the infection of Asteridiella on leaves of Stachytarpheta. These results 
will help us to compare and to understand the mode of infection of these two fungi belonging to the 
Sordariomycetes. 
 
 
 
 
 
 
 
 

Integrative Signaling for Oxygen Sensing 
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Optimal adaptation to changing environmental conditions requires the integration of simultaneous 
triggers. Furthermore, it musts be differentiated between conditions that require an immediate 
response during one situation, whereas the same condition in another situation might be less acute. 
In this presentation, a mechanistic explanation will be given on how plants respond to changing oxygen 
concentrations via the integration of the cellular energy charge and the oxygen concentration. A model 
will be discussed that explains how adaptive responses of plant cells to hypoxia can be initiated only 
when the low-oxygen condition leads to a decrease of the cellular energy status. This allows cells to 
differentiate between harmful low-oxygen conditions as induced by e.g. flooding or waterlogging, and 
steep natural oxygen gradients that drive oxygen diffusion into actively respiring plant tissues. 
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Small signaling peptides play essential roles in development and stress responses by enabling 
intracellular, cell-to-cell and systemic communication in the plant. Most signaling peptides are 
embedded in larger precursor proteins and require post-translational processing to achieve maturity. 
The discovery of new peptides and the study of their functions has seen tremendous advances in the 
past two decades. However, little progress has been made in elucidating one of the crucial and 
irreversible steps of peptide maturation: proteolytic cleavage. I will discuss recently discovered 
examples of peptide precursor cleavage by a family of cysteine proteases, called 
metacaspases, which are activated during cell death. Examples include the positive mediator of 
oxidative cell death, GRIM REAPER (GRI), and the damage associated molecular pattern (DAMP) 
precursor protein PROPEP1. These studies have led to novel insights about both peptide and protease 
function and stress the importance of proteolytic control on peptide signaling. 
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In the temperate zone, distribution and fitness of a given plant species critically depend on its ability to 
withstand freezing periods. Frost tolerance may be substantially enhanced by cold acclimation, i.e. 
exposure to low, non-freezing temperatures, over a period of days to weeks. Low temperature is not 
able to induce effective cold acclimation in the absence of light. To deepen our understanding of 
regulatory circuits underlying cold acclimation, we have analyzed Arabidopsis responses to cold at a 
standard (100 umol.m-2.s-1) and a low (20 umol.m-2.s-1) light intensity. Arabidopsis growth was 
arrested by a cold (5°C) treatment irrespective of light intensity. However, a complex impact of the low 
light intensity on the cold responses was found at molecular level. Among plant hormones analyzed, 
cytokinins exerted the most complex regulation by cold, the low light intensity and their combination 
which was also observed in cytokinin metabolism- and signaling-related genes. We will present 
experiments testing functional significance of the transcripts dynamics in corresponding mutants. 
Supported by the grant 17-04607S, Czech Science Foundation. 
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Over the past few years tropospheric ozone (O3) has been recognized as a major threat to agriculture. 
According to global climate change prognosis, the background O3 will increase more than 55 percent 
above the current ambient level in the 21st century. This study aims to investigate the effects of 
elevated O3 at ambient air and warmed climate on spring barley. The results showed that elevated O3 
at ambient air had significant negative impact on barley growth. However barley grown under elevated 
O3 at warmed climate showed significantly increased growth. The photosynthetic rate of barely was 
significantly suppressed by elevated O3, while strong stimulation was detected in plants grown under 
O3 at warmed climate. Elevated O3 increased the activity of antioxidant enzymes with more significant 
changes in barley plants at ambient air. Acknowledgments: This research was funded by a grant (No. SIT-
8/2015), given by the Research Council of Lithuania. 
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Selective protein degradation is part of many signaling cascades in plants. For the major cellular 
turnover pathway, ubiquitin-dependent protein degradation, specificity is provided by substrate 
recognition components, the ubiquitin ligases. These are capable of binding to specific domains of 
substrates, called degrons, and orchestrate decoration of the substrate with a ubiquitin chain as a mark 
for degradation by the proteasome. One recognition element is an amino-terminal amino acid with large 
side chain. Whereas animals and fungi have a single type of ubiquitin ligase capable of binding to these 
N-degrons, plants have split this N-end rule pathway into three parts. One is specific for basic amino-
terminal residues (ubiquitin ligase PRT6), one for aromatic ones (ligase PRT1), and a third pathway 
is for aliphatic hydrophobic residues. We discuss these protein turnover pathways with examples how 
they are integrated into signalling cascades, in particular for responses to signals from the environment. 
We also discuss an example where different protein modifications impact on one hub protein, to 
integrate different information inputs. 
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Biotic and abiotic stresses induce reactive oxygen species (ROS) production in plants as a signalling 
strategy. ROS production is a frequent result of receptor-like protein kinases (RLK) signalling in a 
multitude of cellular processes (Kimura et al., 2017). However, many of the components for extracellular 
ROS perception, signal transmission, and specificity of downstream responses remain unknown. 
Cysteine-rich receptor-like kinases (CRKs) represent a subgroup of RLKs, defined by a conserved pattern 
of cysteines in their extracellular domain, involved in ROS signalling (Bourdais et al., 2015). We have 
identified several CRKs which can directly phosphorylate and thereby control the activity of plasma 
membrane-localized NADPH oxidases (respiratory burst oxidase homologs; RBOH). 
Bourdais, et al. 2015. PLoS Genetics 7(11): e1005373. 
Kimura, et al. 2017. Plant Cell 29(4): 638-654. 
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Microcystin-LR (MCY-LR), a cyanobacterial toxin alters subcellular organization in common reed 
(Phragmites australis), an ecologically important aquatic plant. MCY-LR co-occurs with common reed 
populations. It is an inhibitor of type 1 and 2A protein phosphatases (PP1 and PP2A). They play crucial 
roles in eukaryotic cellular events including regulation of cell cycle, and developmental events like auxin-
mediated root morphogenesis in plants. Our further experiments were done in Arabidopsis and Vicia 
faba. Inhibition of PP1 and PP2A activities by MCY-LR induced (i) chromatin and spindle alterations in 
mitotic cells and (ii) hyperphosphorylation of histone H3 that delayed metaphase/ anaphase transition, 
highlighting the essential role of PP1 and PP2A in plant cell cycle regulation. Subcellular changes led to 
altered elongation growth, thus abnormal root morphology. Primordia of lateral roots develop 
prematurely, but they are not able to emerge from mainroots. Such anomalies show direct correlation 
with abnormal distribution of auxin efflux carriers (PINs). MCY-LR can be a tool for the study of 
PP1/PP2A mediated developmental processes. 
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Extreme climatic events resulted in increased tree dieback and mortality worldwide. Xylem resistance to 
embolism formation (P50) determine the species drought tolerance. We tested the use of Fourier 
Transform-Infrared spectroscopy (FTIR-S) as a method for estimating wood density (WD) and P50 in 
angiosperms. The studied species displayed different hydraulic resistance to drought stress, with 
higher WD correlated to more negative P50. Partial least squares regression applied to the models of 
spectra and reference data, showed a high predictive quality for WD, whereas the prediction of P50 was 
weaker. By including WD in the model as an additional factor influencing P50, its predictive power 
significantly increased. The wavenumber range didn’t influence the model descriptors when the 
spectral range was narrowed (lignin, cellulose, hemicellulose), suggesting that for P50 prediction 
spectrum broad range is more informative than narrow regions reflecting wood constituents. FTIR-S 
associated with WD measurements has proven to be a promising tool for screening of individual- or 
species-specific resistance to embolism. 
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N-glycosylation is one of the most abundant protein modifications and is conserved among all domains 
of life. Differential processing of the attached glycans yields a wide variety of structures present in 
distinct organisms. Plants feature a comparably limited spectrum of N-glycan-structures, with the 
sequential attachment of a galactose-and a fucose-residue to the terminal N-acetylglucosamine being 
the only known outer-chain elongation, resulting in a trisaccharide structure known as the Lewis A-
epitope. To our knowledge, Lewis A-structures have been identified in all plant species investigated so 
far, yet with varying abundance. In the model plant Arabidopsis thaliana, the presence of Lewis A 
structures is tissue-dependent, being almost absent in leaves but highly expressed in stems and 
siliques. Despite the lack of an obvious phenotype of Lewis A-deficient plants, we suggest a vital role for 
this glycan-modification given its ubiquitous presence throughout the plant kingdom. Here, we isolated 
glycoproteins carrying Lewis A-structures from stems and siliques of A. thaliana. We identified mainly 
soluble or plasma membrane-bound proteins which are involved in cell-wall biosynthesis. 
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500, Poland. Correspondence to: anna.milewska@us.edu.pl 

 
Plant cell wall acts as physical barrier and protects cytoplasm from external factors and environmental 
stress. Our studies showed that gold nanoparticles (AuNPs), independently of their surface charge, did 
not cross the cell wall of Arabidopsis thaliana rhizodermis. Thus, Arabidopsis protoplasts during cell wall 
regeneration were studied to determine when the wall begins to be a barrier for nanoparticles. 
Studies were focused on two aspects: 1/ AuNPs penetration, which was performed with HRTEM 
technique and 2/ analysis of cell wall regeneration, which was carried out with the use of monoclonal 
antibodies directed against cell wall epitopes and imaged under a confocal microscopy. It was shown 
that plasma membrane is not a barrier for AuNPs, which penetrated to the cell irrespective of their 
charge. It was also found that the more advanced process of wall regeneration, both in terms of its 
ultrastructure and chemical composition, the more impenetrable wall becomes for nanoparticles. 
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Proteins following unconventional protein secretion (UPS) bypass the RE-Golgi system to reach the 
apoplast. They use vesicular and no vesicular routes for their transport. Vesicular UPS can encompass 
different pathways not fully characterized. In these work we analyze the route of Helja secretion, a 
sunflower lectin lacking signal peptide but immunodetected extracellularly. Transient expression of 
recombinant Green fluorescent Helja (GFP-Helja) in Nicotiana Benthamiana leaves allow its apoplastic 
observation verified by partial co-localization (Pearson r Value= 0.65) with the specific marker sec-RFP. 
Florescent intracellular punctate and mobile structures were also visualized. They did not co-localize 
with the Golgi marker Sialyltransferase -RFP and their distribution was not affected by Brefeldin A, the 
inhibitor of RE-Golgi transport. 
Additionally, GFP-Helja neither co-localize with the multivesicular bodies marker Rha-RFP nor with the 
endocytic marker FM4-64. Our results support the UPS secretion of HELJA to the apoplast by a yet 
unidentified vesicular pathway. 
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Cadmium (Cd) and zinc (Zn) are transported in planta by ZIP (Zrt-Irt-like Proteins) family transporters. It 
is known that Zn and Cd root/shoot distribution pattern depends on a combination of Zn/Cd 
concentrations in the medium. Contribution of the individual parts of the root to these phenomenon 
and underlying molecular mechanisms remain unknown. 
The aim of this research was to determine contribution of NtZIP1 in the Zn/Cd dependent translocation 
to the shoot of both metals, and to shed more light on the role of the apical and basal root segments in 
this phenomenon.  
Tobacco plants were grown under varying combinations of Zn/Cd concentrations in the medium. 
Concentration of Zn and Cd in the roots (apical, middle, basal segment separately) was measured by 
AAS. 
Moreover, in the apical, middle and basal root segments expression of NtZIP1 was evaluated by real-
time q-PCR. 
Funding: project OPUS-8 no. 2014/15/B/NZ9/02303 financially supported by the National Science 
Centre, Poland. 
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Literature data show that transporters belonging to the Nramp family are involved  in transmembrane 
transport of a range of metals. Recently, we have cloned from tobacco the NtNramp3, a new member of 
the Nramp family.  
The aim of my research was to determine, based on yeast growth assay, whether Zn, Fe, Mn or Cd are 
substrates for NtNramp3. For experiments, the following Saccaromyces cerevisiae strains were included: 
DY1457, BY4742 (both wild type), fet3fet4Δ, smf1Δ and zrt1Δ (mutants defective in Fe, Mn and Zn 
transport, respectively, to the cell). 
Comparison of growth of WT and deletion mutants transformed  with pAG426GAL-NtNramp3 allows to 
confirm or exclude participation of NtNramp3 in Fe, Mn or Zn uptake. To check whether NtNramp3 is 
involved in Cd transport, the sensitivity of the WT transformed with pAG426GAL-NtNramp3 to Cd was 
monitored.  
The project is funded by Polish Science Centre (NCN) under the HARMONIA-6 call 
(2014/14/M/NZ3/00527) 
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In this work we study the role of the photosynthetic apparatus organization for its drought stress 
vulnerability. For this purpose we compare thylakoid membranes isolated from pea plants grown at 
normal and low light intensity that are characterized with low and high extent of membrane ordering, 
respectively. Spectroscopic, calorimetric and functional measurements reveal that the growth light 
intensity affects in different manner the functionality of the photosynthetic apparatus and the 
conformational stability of the major light harvesting complex of photosystem II upon drought stress. 
Our data strongly suggest a role of the extent of ordering of the photosynthetic complexes for the 
susceptibility of higher plants to drought stress.  
This work is supported by project DFNP 17-138, Bulgarian Academy of Sciences. 
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Light, as important environmental signal, mostly stimulates plant germination. In tomato (Solanum 
lycopersicum), seeds germinate well in the dark, and the germination is sensitive to red, far-red and blue 
light (BL). We observed that BL essentially reduces seed germination, while molecular mechanisms are 
not known. Using genetic approach consisting of analysis of photomorphogenic mutants, we suggest 
that BL reduces tomato seed germination via photoreceptor CRY1a. Interestingly, mutant 7B-1 affected 
in several phototropin-mediated responses shows tolerance to the BL-induced inhibition of germination. 
Germinating 7B-1 seeds contain less endogenous ABA than those in corresponding IL cv. Rutgers (WT) 
and that the decline of ABA level during first 24 hrs of incubation in BL is faster in 7B-1 than in WT. 
Expression analyses of 8 PYL ABA receptors revealed that 6 hrs after sowing, BL significantly increases 
transcript level of PYL5 in 7B-1 seeds, but not in WT. In addition, 6 hrs after sowing, expression of 
PYL3 in 7B-1 is significantly lower than in WT. Possible mechanisms of how BL affects seed germination 
is discussed. 
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The objective of this study was to evaluate the effect of salicylic acid(SA; 0, 1.5, 3mM) dipping 
treatments for 5 minutes on fruit quality attributes in ‘Arisoo’ apple, a new cultivar in South 
Korea. Fruit was stored in normal atmosphere at ambient temperature for up to 4 weeks. Fresh weight 
loss was reduced by SA treatments during shelf-life. Fresh firmness of 3mM SA treated fruit was higher 
than control fruit as shelf-life progressed, while titratable acidity, soluble solids content, starch index, 
greasiness were not affected. Internal ethylene concentration and ethylene production were highly 
increased by control fruits, compered with SA treatments. Decay incidence and decay severity were 
lower in fruit treated with 3mM SA than 1.5mM SA and control fruit. Therefore, the results suggest that 
3mM SA treatment would help in retention of fruit quality attributes during shelf-life. Financial support 
for this research was supported by a grant from 2017 Research Fund (PJ01245502) of Rural 
Development Administration, Republic of Korea. 
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Cysteine-rich receptor-like kinases (CRKs) constitute a large protein family, with 44 members in 
Arabidopsis thaliana. They are distinguished by the enrichment of cysteine residues in the 
extracellular domains, capable to form disulphide bridges, which are potential targets for redox 
regulation. Thus, CRKs are suggested to serve as sensors for reactive oxygen species (ROS). One member 
of this family, CRK5 appeared as a positive regulator of leaf senescence. The crk5 recessive mutant 
plants displayed accelerated chlorophyll degradation, which was reverted in complementation lines. 
This phenotype was even more striking under continuous darkness. The promoter of CRK5 contains 
many W-box cis-elements, recognized by WRKY transcription factors (TFs), which suggests that some 
senescence-associated WRKY might regulate the CRK5 expression in mature leaves. To obtain a closer 
insight into transcriptional changes regulated by CRK5 in aging plants, we performed the next 
generation sequencing-based genomic profiling. The data analysis revealed significant changes in the 
expression of senescence-related genes between crk5 and complementation lines. 
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We have found that Endosidin2 (ES2; 3-Fluorobenzoic acid [(4-hydroxy-3-iodo-5-
methoxyphenyl)methylene]hydrazide) affects trafficking routes of both, newly synthesized and 
endocytic pools of PIN-FORMED2 (PIN2) in Arabidopsis root epidermal cells. PIN2 populations 
aggregated in separated patches that gradually merged with each other and with clumps labeled with 
FM4-64 membrane tracer to large and compact compartments. These bodies did not resemble those 
induced by Brefeldin A. After ES2 treatment PIN2 pools also appeared in vacuoles. Accelerated 
endocytosis of PIN2, its aggregation in cytoplasm and redirection of a PIN2 flow to vacuoles, led to a 
drastic reduction of the protein abundance in the plasma membrane. PIN-FORMED3 and PIN-FORMED4 
also aggregated in the cytoplasm; however, SYNAPTOTAGMIN 1 was not sensitive to ES2 treatment and 
did not appear either in the cytoplasmic aggregates or vacuoles. Ultrastructural analysis has revealed 
that ES2 affects the Golgi apparatus of that stacks acquired cup-like, even circular shapes surrounded by 
several vesicles. Abnormally shaped Golgi stacks, stack remnants, multilamellar structures, separated 
Golgi cisterna ring, tubular structures, and vesicles formed distinct clusters. 
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NTRC forms a separate thiol reduction cascade in the plastid, combining both NTR and thioredoxin 
activities on a single polypeptide. Previous studies identified NTRC as an important regulator of 
photosynthetic processes in leaves, but its function in heterotrophic plant tissues is unclear. Here, we 
used a tissue specific promoter to induce RNA interference on NTRC to decrease its expression to 70 
percent of wildtype (WT) level in developing tomato fruits. Silencing NTRC led to strong increase in the 
NAD(P)(H) reductive state, but the redox state of its target proteins was slightly decreased. In early 
developing stages, NTRC-RNAi lines revealed marked decrease in fruit starch content accompanied by 
decrease in glucose, but increase in fructose level compared to WT. In later stage, RNAi lines generated 
smaller tomato fruits than WT. Thus, NTRC serves as an important hub to control redox balance and 
development in photosynthetic as well heterotrophic plant tissues. 
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Shoot branching regulation, one of the fundamental developmental processes based on auxin and its 
interaction with other hormones, determines the overall architecture of aerial plant parts, but its 
exact mechanism has not been elucidated yet. Redirecting auxin flow to different points influenced 
which axillary bud formed the outgrowing and dominant shoot. Here we provide by auxin efflux 
inhibitor triiodobenzoic acid, proteosynthesis inhibitor cycloheximide as well as cytokinin and 
strigolactone treatment on a two-nodal-bud pea model system more insights into this phytohormone 
crosstalk during axillary bud outgrowth. Auxin canalization and its export into the main stem is 
crucial for regulation of bud outgrowth. Further, we show that cytokinins and strigolactone influence 
properties of auxin transport network. 
This work was supported by the project "CEITEC -Central European Institute of Technology" 
(CZ.1.05/1.1.00/02.0068) and by the Ministry of Education, Youth and Sports of the Czech Republic 
under the project CEITEC 2020 (LQ1601). 
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Flexible adjustment of metabolism to prevailing environmental conditions is essential for plant growth, 
development and yield. The oxidative pentose phosphate pathway (OPPP) is a central, highly flexible, 
evolutionarily conserved metabolic pathway. The OPPP delivers carbon skeletons for the synthesis of 
nucleotides, aromatic amino acids and phenylpropanoids. Furthermore, it is a major source of reducing 
power and intermediates for biosynthetic processes. It supplies NADPH to maintain the cellular redox 
balance under changing environmental conditions. 
Previously, we have shown that glucose-6-phosphate dehydrogenase (G6PD), the key enzyme of the 
OPPP, contributes to salt stress tolerance and immunity in the model plant Arabidopsis thaliana. In this 
project, the role of G6PD is investigated in the ancient European oil seed crop Camelina sativa. The 
variation of G6PD activity was assessed in a set of Camelina landraces comprising genotypes from 
various geographic and climatic regions under natural environmental conditions. Furthermore, G6PD 
activity was analyzed in Camelina plants exposed to salt and drought stress. 
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Rijk Zwaan Zaadteelt en Zaadhandel B.V. 
 
Burgemeester Crezéelaan 40 
PO Box 40 
2678 ZG De Lier 
The Netherlands 
 
Tel: +31 174 53 23 00 
Fax:  +31 174 53 21 66 
 
Email: www.rijkzwaan.com/ 
Web: info@rijkzwaan.com 
 
Rijk Zwaan is a plant breeding company. We develop new vegetable varieties and sell the seeds 
produced from them all over the world. We tap into the rich diversity nature offers us, and combine it 
with our extensive market knowledge and state-of-the-art techniques. 
 
Developing new varieties. 
At Rijk Zwaan, we develop varieties with improved benefits, or ‘traits’, for the entire fresh produce 
chain. We do so by continuously developing new crossings and selecting the best offspring from them. 
High-tech research ensures that we work in an increasingly targeted and efficient manner. 
 
High-quality seeds. 
Vegetable seeds are a natural product. They must be produced under the ideal conditions and undergo 
extensive quality checks. We work in accordance with strict standards and careful plans to ensure that 
we can supply the required seeds on time. 
 
Supplying the market together. 
Our involvement does not end when we sell our seeds. We help our customers to get the best out of our 
varieties and we maintain close contact with the entire fresh produce chain, working together to 
provide consumers with tasty and healthy vegetables. 
 
Solutions. 
Our seeds form the basis for healthy and appealing vegetables. The world population continues to grow 
and the demands on food are increasing. That’s why our crop specialists and marketing specialists are in 
close contact with the entire vegetable chain. We discuss market developments, consumer trends and 
demographic shifts to identify the right priorities for our breeding programmes. This enables us to 
launch varieties that offer solutions to various societal challenges. 
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A great amount of scientific research has been carried out focused on the medicinal properties of 
Taraxacum, but only few studies are aimed to understand the germination process of this plant for 
further plant propagation. In this research, in vitro T. officinale seed germination under different type 
and concentrations of carbon source (glucose and sucrose at 10, 23, 32 and 55 g/L) and plant growth 
regulators (NAA and BAP) was studied, measuring its germination capacity, uniformity and synchrony. 
Carbon source and PGR treatments had a combined effect, affecting the three parameters. Germination 
was promoted under low carbon source concentrations (≤ 23 g/L) while higher carbon source 
concentrations had a detrimental effect on this process. Glucose allowed slightly better germination 
capacity than sucrose, showing higher germination percentage, while uniformity and synchrony values 
seemed to be enhanced at 0.225-0.5 ppm NAA and 0.5-1.25 ppm BAP in combination. Therefore, best 
condition to assess T. officinale seed germination needs to be evaluated under different quality and 
velocity criteria. 
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Plant development is dependent on various factors, including physical conditions. Here we have studied 
the effect of impulsive electromagnetic field on various plant development processes: a) tulip tree seed 
germination; b) walnut in vitro shoot elongation and c) paulownia multiple shooting from calli.  
We have tested three variants of germination: control without any treatment, permanent treatment 
and impulse treatments with electromagnetic field. Tulip tree seeds treated at 4C in the dark, have been 
sterilized with 2% Calcium Hypochlorite for 15 min, rinsed three times with water and placed in Petri 
dishes onto wet, sterile Wathman paper. Dishes were sealed with parafilm and subjected to 
experimental treatments. Germination of seeds was evaluated after 1.5-2 months. Results have shown, 
that the most effective treatment appeared to be permanent treatment (14%) compared to impulsive 
treatment (6%) and control experiments. Effect of impulsive treatment has been also significant in the 
shooting of paulownia calli, but no effect was visible in elongation of walnut shoot in vitro. 
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The formation of fertile male gametophyte is known to require timely degeneration of polyfunctional 
tapetum tissue. The last process caused by the programmed cell death (PCD) is a part of the anther 
program maturation. With the use of the immunohistological method we conducted visualization of IAA 
and ABA distribution in tissues of anthers of male-fertile and male-sterile lines of petunia including both 
reproductive and sporophyte tissues of anther wall. It was established that the development of fertile 
male gametophyte was accompanied by monotonous elevation of ABA and IAA levels in reproductive 
cells and, in contrast, their monotonous lowering in tapetum and the middle 
layers. Abortion of microsporocytes in the meiosis prophase in the sterile line caused by premature 
tapetum degeneration along with complete maintenance of the middle layers was accompanied by 
dramatic, two-fold elevation in the levels of IAA and ABA in reproductive cells. The data obtained 
allowed us to conclude that at the meiosis stage IAA and ABA are involved in the PCD of 
microsporocytes. 
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The problem of the participation of cytoskeleton elements in the regulation of photosynthetic activity of 
plants remains poorly studied. In this paper, the authors investigated the effect of the 
destructors of the tubulin and actin cytoskeleton colchicine and cytochalasin B on the light reactions of 
photosynthesis. It is known that the elements of the cytoskeleton with membranes form a 
cytoskeleton-membrane continuum. Depolymerization of microtubules with colchicine (1 mM) did not 
affect the amount of chlorophyll (a + b), but increased the carotenoid content by 50%. At the same time, 
the photochemical activity of isolated chloroplasts (Hill reaction) decreased twice. The destructuring 
agent of microfilaments cytochalasin (0.1 mM) almost tripled the process of non-cyclic 
photophosphorylation, as a result of which ATP is synthesized. Data on the increase in inorganic 
phosphorus content in leaves both in the variant with colchicine and cytochalasin can confirm a 
violation of ATP synthesis under conditions of destruction of cytoskeleton elements. It is concluded that 
the membrane reactions of photosynthesis depend on the structural state of the cytoskeleton 
elements. 
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Cultures of plant cell in suspension are widely used in biotechnology as a useful tool for plant 
propagation and for the synthesis of high-value secondary metabolites. The culture conditions must 
provide a proper environment preventing regeneration, promoting friability, and maintaining viability 
and maximum cell growth. In this work, PGR concentration in the medium, subculture interval and 
inoculum size were evaluated on the maintenance of a T. officinale callus culture as 
inoculum source for further suspensions establishment. Callus initiated from cotyledons explants, 
showed higher growth in medium supplemented with 3.0 mg/L BAP and 3.0 mg/L NAA. At least 1.0 g of 
callus is needed for proper proliferation using a 2-wk subculturing interval. T. officinale culture was 
maintained at growth index up to 14 for 2 months, showing minimum organogenesis and high friability 
and viability. For the suspension culture, pale green/yellow friable calli at the third subculture were 
chosen as the best callus age to initiate cell suspensions, due to its disaggregation capacity and growth 
velocity. 
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CONVIRON GERMANY GmbH 

Friedrich-Olbricht-Damm 62 
D-13627 Berlin 
Germany 
 
Tel: +49 (0) 30 367 006 62  
 
Email: info@conviron.com 
Web: www.conviron.com, www.conviron.de 
 
Conviron is the world leader in the design, manufacture and installation of controlled environment 
systems for plant science and agricultural biotechnology research. 
 
Conviron’s reach-in plant growth chambers, walk-in rooms and Argus Control Systems (a Conviron 
company) provide precise, uniform, and repeatable control of temperature, light, humidity, 
dehumidification, CO2, and other environmental conditions. All environmental parameters can be 
remotely programmed, monitored and analyzed with unparalleled accuracy and convenience. 
 
With installations in more than 90 countries, Conviron’s projects range from small single-chamber 
installations to large scale, multi-chamber facilities in some of the most prestigious corporate, university 
and research institutions around the world. Our innovative design and manufacturing expertise has 
established Conviron as the industry leader with products that are proven, reliable and robust. 
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