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We cordially welcome you to the “4th Summer Academy in Mo-

lecular Plant Biology”, hosted in Heiligkreuztal, Germany from 

September 23rd – 25th 2019. We are honored to present a plat-

form for students from the Universities of Tübingen, Hohenheim 

and other institutes to meet each other. The Summer Academy 

should provide them with opportunities to interact with their 

peers and with internationally renowned scientists. We are look-

ing forward to the nicely scheduled program that covers a wide 

range of topics from science in academia, industry and federal 

research institutes, to research fellowships and publishing. We 

believe that this event was only made possible by the efforts of 

the organizing students, the supporters and, of course, your 

participation. We especially would like to thank the German Re-

search Foundation (DFG-SFB 1101) and the German Botanical 

Society (DBG) for their generous financial support, and all the 

speakers who gladly accepted our invitation. Thank you for at-

tending our Summer Academy; we wish you a pleasant stay in 

Heiligkreuztal. 

 

                                                     The Organization Team       
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until 12:00 Set-Up of Posters 

12:00-13:00 Lunch 

13:00-16:00 Workshop 
Scientific Communication – Getting Information 
Across 
Host: Dr. Daniel Mertens (Schiller & Mertens) 

16:00-17:00 Coffee Break & Check-In 

17:00-17:15 Official Welcome 

17:15-18:45 Talks: Session-1 
Chair: Sruthi Sunil (University of Tübingen) 

 
Prof. Dr. Cyril Zipfel 
(University of Zurich, invited speaker) 

 
Kyrylo Schenstnyi 
(University of Tübingen) 

 
Danalyn Holmes 
(University of Tübingen) 

 
Katja Fröhlich 
(University of Tübingen) 

18:45-19:45 Dinner 

19:45-21:15 Posters: Session-1 
Odd-Numbered Posters 

by 21:15 Recreation 
Board-Games & Drinks 
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W-01: Scientific communication: Scientists need more – 

Getting information across 

DANIEL MERTENS1 

1Schiller & Mertens, Jena, Germany 

Work in a modern scientific environment requires advanced 

skills that are currently not part of the standard curricula of (Ger-

man) universities and research institutions. Examples of these 

advanced skills are project, time and conflict management, 

communication, creativity, group dynamics, interdisciplinary 

collaboration and written and oral presentation techniques. In 

science and medicine, information is key. For a scientist it is 

therefore vital to get information across. Key elements of suc-

cessful transmission of information are structure, focusing on 

important detail only, developing a storyline and a central mes-

sage. Major channels for communication of scientific infor-

mation are presentations, posters and text in the form of theses, 

manuscripts, reports and grant and fellowship applications. We 

believe that the same fundamental rules need to be applied to 

verbal, visual and written communication. Arguably the most im-

portant part of communication, be it via writing or presentation, 

is identifying the key message. While this may be obvious, it is 

striking how frequently the key message is not well defined. In 

this workshop, loss of information and the major issues of inef-

fective communications are impressively visualized. Even 

though we scientists believe that we are capable of communi-

cating effectively, this hands-on experience of the participants 

shows how fast information can be lost or even falsified. 
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W-02: Productive preprinting in biology: Understanding the 

key issues in transparent research communication 

NAOMI PENFOLD1 

1ASAPbio, California, USA 

Preprints in biology have gained incredible momentum over the 

last few years, with over 2,500 now being posted to bioRxiv 

each month. People who preprint report benefitting from in-

creased visibility, additional timely feedback, claiming priority of 

discovery and demonstrating productivity to funders and hirers. 

But, in the context of all published papers, the rate of preprinting 

is still low – <3% of the research that is indexed by PubMed – 

and the potential for a more timely and transparent review pro-

cess is as yet unfulfilled. Common hesitations we hear include:  

 Will I still be able to publish in a journal?  

 Will my work be scooped?  

 Should I share my work before peer review?  

 How could I openly critique a preprint published by 

someone more senior?  

In a short talk, I will highlight the potential of preprints for early 

career researchers at ZMBP and address some of these issues. 

I invite you to explore more deeply your questions, hopes and 

concerns about preprints and general transparency in publish-

ing in the discussion workshop that follows. 
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T1-01: Pattern-triggered immunity: From the plasma mem-

brane to the field 

CYRIL ZIPFEL1,2 

1The Sainsbury Laboratory, University of East Anglia, Norwich Re-

search Park, Norwich, UK 
2Institute of Plant and Microbial Biology, Zürich-Basel Plant         Sci-

ence Center, University of Zürich, Zürich, Switzerland 

The innate ability of multicellular organisms to perceive danger 

in the form of ‘non-self’ or ‘altered-self’ is essential for survival. 

Plants employ receptor kinases and receptor-like proteins as 

cell surface-localised pattern recognition receptors (PRRs) that 

perceive pathogen-associated molecular patterns or damage-

associated molecular patterns. While the plant community is 

gaining a better understanding of the molecular basis of pattern-

triggered immunity, it has also become apparent that plant 

PRRs represent a promising biotechnological tool to engineer 

broad-spectrum and potentially durable disease resistance in 

crops. In my presentation, I will present our translational work 

that illustrates how PRRs can be transferred between plant spe-

cies to confer novel recognition specificity and consequently im-

prove disease resistance in crops. 
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T1-02: CRISPR-engineered Bs4 mutants facilitate identifi-

cation of TALE target genes in tomato 

KYRYLO SCHENSTNYI1, Robert Morbitzer1, Annett Strauss1, 
Thomas Lahaye1 

1Center for Plant Molecular Biology, Eberhard Karls University of 

Tuebingen, Tuebingen, Germany 

Transcription activator-like effectors (TALEs) from the bacterial 

pathogen Xanthomonas bind to effector binding elements 

(EBEs) present in host promoters and activate transcription of 

downstream host genes to promote disease or to trigger re-

sistance. TALEs with desired sequence specificity (dTALEs) 

can be generated to activate transcription of user-defined genes 

of interest (GOIs). However, in tomato the nucleotide‐binding 

leucine‐rich repeat resistance protein Bs4 recognizes TA-

LEs/dTALEs and initiates an immune response. Thus, Bs4 lim-

its activation of desired GOIs. To overcome this limitation, we 

engineered a tomato Bs4 mutant using CRISPR/Cas9, which 

now facilitates the use of dTALEs. Our Bs4 mutants do not rec-

ognize TALEs, their derivatives, or dTALEs. Moreover, delivery 

of native TALEs into the Bs4-knockout tomato helps uncover 

otherwise hidden host target genes of the two TALEs from Xan-

thomonas euvesicatoria, namely AvrBs3 and AvrBs4. We iden-

tified putative targets of AvrBs3 and AvrBs4 in tomato genome 

in silico, and found that AvrBs3 and AvrBs4 bind to the EBEs of 

these predicted targets in promoter-EBE reporter assays. Fur-

thermore, we identified genes that are upregulated upon ex-

pression of avrBs3 & avrBs4 in Bs4-knockout tomato. We hy-

pothesize that these upregulated genes lead to increased sus-

ceptibility and thus can be considered as susceptibility genes. 
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T1-03: Deciphering how Bs3 activates an immune response 

DANALYN R. HOLMES1, Christina Krönauer1, Thomas 
Lahaye1 

1ZMBP, University Tübingen, Tübingen, Germany 

The phytopathogenic bacteria Xanthomonas euvesicatoria (Xe) 

preys on the agriculturally relevant plants tomato and pepper by 

injecting effectors into their cells. Upon pathogenicity of pepper, 

Xe injects the TALE AvrBs3, which transcriptionally activates 

Bs3, thus resulting in cell death. Bs3 has striking similarity to 

the Arabidopsis thaliana FMO family of YUCCAs, which are in-

volved in auxin production. Despite this high degree of resem-

blance, Bs3 and YUCCAs have quite distinct functions. We 

have found a mutation within Bs3 that abolishes cell death, thus 

allowing us to study its molecular and metabolic function in 

depth. This Bs3 mutant derivative produces twice the amount of 

H2O2 as WT Bs3 in vitro, however H2O2 via DAB staining is not 

visible when this mutant derivative is in planta, leading us to 

believe the toxic function of Bs3 lies within its metabolic finger-

print. Bs3 is also inducible in a chemical fashion, which has 

been transitioned into yeast, also resulting in a growth arrest 

phenotype. Using this additional model system, we have identi-

fied yeast Bs3 suppressors, and are investigating these compo-

nents within plant systems. Taking together the metabolic fin-

gerprint and Bs3 suppressors in yeast, we are heading towards 

elucidating how Bs3 activates an immune response. 
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T1-04: Molecular and functional characterization of the 

plant immune receptor RLP32 and its ligand IF1 

KATJA FRÖHLICH1, Eric Melzer1, Li Fan1, Thorsten Nürnber-
ger1 

1Center for Plant Molecular Biology, University of Tübingen, Germany 

Plants are able to detect pathogens via pattern recognition re-

ceptors (PRRs) that bind pathogen-associated molecular pat-

terns (PAMPs), thereby inducing PAMP triggered immunity 

(PTI). We identified the translation initiation factor (IF1) as a 

new PAMP which is conserved in all proteobacteria. IF1 is able 

to trigger early immune responses in A. thaliana, such as eth-

ylene production. A next generation sequencing (NGS)-based  

genomics approach identified the receptor-like protein RLP32 

as the pattern recognition receptor of IF1 in A. thaliana. RLP32 

is a leucine-rich repeat receptor protein lacking an intracellular 

kinase domain. Co-immunoprecipitation experiments showed 

an interaction of RLP32 with SOBIR1 as well as members of the 

SERK family. Solanaceous crops lack an RLP32-homolog and 

are susceptible towards many pathogenic proteobacteria. After 

stable transformation of  N. benthamiana with RLP32 immune 

responses are induced when elicited with IF1, indicating that 

N. benthamiana gained responsiveness to pathogenic proteo-

bacteria. N. benthamiana expressing RLP32 showed enhanced 

resistance after infection with the hrcC- mutant strain of Pseu-

domonas syringae. IF1 successfully primed immunity in A. tha-

liana leading to an enhanced resistance to P. syringae. In con-

trast pre-treatment with IF1 did not protect rlp32 knock-out mu-

tant genotypes. Deletion construct analysis revealed that virtu-

ally the entire IF1 protein (or its tertiary structure fold) are re-

quired for its immunogenic activity. 
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P-01: What determines the composition of receptor com-

plexes in nanodomains of the plasma membrane? 

ALEXANDRA EHINGER1, Sven zur Oven-Krockhaus1,2, Nina 
Glöckner1, Friederike Ladwig1, Klaus Harter1, Birgit Kemmer-
ling1 

1Center for Plant Molecular Biology, Tübingen, Germany 
2Institute for Physical and Theoretical Chemistry, Tübingen, Germany  

The small leucine-rich repeat receptor kinase (LRR-RK) 

BRASSINOSTEROID INSENSITIVE 1 (BRI1)-ASSOCIATED 

KINASE (BAK1) is known as a general regulator of many other 

LRR-RKs by acting as a co-receptor and positive regulator of 

different ligand-binding receptors. The best-studied BAK1 inter-

action partners are FLAGELLIN SENSING 2 (FLS2), which 

senses bacterial flagellin, and BRI1, the major Arabidopsis 

brassinosteroid receptor. FLS2 and BRI1 reside in different 

nanodomains of the plasma membrane, indicating that recep-

tor-specific nanoclusters are formed with BAK1. In our lab, two 

novel LRR-RKs have been identified that interact with BAK1 – 

BAK1 INTERACTING RECEPTOR-LIKE KINASE 2 (BIR2) and 

BIR3. In mass spectrometry interactome screens with BIR2 and 

BIR3 a SMALL MEMBRANE ASSOCIATED PROTEIN (SMAP), 

a common membrane localized interactor, was identified. 

SMAP interacts with diverse immune receptor classes, affects 

immune receptor signaling and might function as the determi-

nant of immune receptor nanocluster composition. To investi-

gate the involvement of SMAP in nanocluster formation of 

BAK1, BIR2, BIR3 and ligand binding receptors such as FLS2 

or BRI1, we analyze the mobility, the specific localization and 

the interaction of the individual receptor kinases in smap mutant 

background compared to wildtype by single particle tracking 

photoactivated localization microscopy (sptPALM) and single 

molecule Förster resonance energy transfer (smFRET). 
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P-03: Specificity of proteasome regulation by tail-anchored 

transcription factors during plant immunity 

GAUTIER LANGIN1, Richard S. Marshall2, Richard Vierstra2, 
Suayib Üstün1 

1University of Tübingen, ZMBP - General Genetics, Tübingen, Ger-

many 
2Department of Biology, Washington University in St. Louis, St. Louis, 

Missouri, USA 

The ubiquitin proteasome system (UPS) is essential for many 

developmental and physiological processes during plant life. 

Recent studies showed the importance of the UPS for plant im-

munity. However, the UPS is exploited by plant pathogenic bac-

terium Pseudomonas syringae (Pst), which suppresses pro-

teasome function via autophagic degradation. This suggests 

the presence of a multi-layered fine-tuning mechanism of pro-

teasome regulation during plant-microbe interactions.  Here, we 

want to characterize the specificity of proteasome regulation 

during the interaction of Pseudomonas syringae and Arabidop-

sis thaliana. Recently a pair of tail-anchored transcriptions fac-

tors (TFs), NAC53 and NAC78, have been shown to be involved 

in the regulation of the proteasome complex. Our preliminary 

data indicate that these two NAC TFs participate in the pro-

teasome stress response (PSR) during A. thaliana infection by 

P. syringae. The gene expression and protein abundance of 

proteasome subunits is partially affected in nac53 nac78 mu-

tants, suggesting that Pst induces the proteasome stress regu-

lon using both TFs. In addition, nac53 nac78 plants are more 

resistant against Pst infection, thus implying that the activation 

of the proteasome is required for virulence. Taken together, our 

analysis will provide new insights of how Pseudomonas might 

influence the balance between up- and down regulation of pro-

teasome function. 
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P-05: Activation of a plant damage signal by a bacterial pro-

tease 

LOUIS-P. MAIER1, Vahid Fallahzadeh-Mamaghani2, Andreas 
Schaller3, Georg Felix1 

1ZMBP - Eberhard-Karls Universität Tübingen, Tübingen, Germany 
2Azarbaijan Shahid Madani University, Tabriz, Iran 
3Universität Hohenheim, Stuttgart, Germany 

Active defence against any kind of pathogen must be preceded 

by perception of such microbial threat. Hence plants employ 

plasma membrane-localized pattern-recognition receptors 

(PRRs) to perceive the presence of microbes through danger 

signals present in the apoplast. These signals are molecules 

that are either derived from the microbes, or are released from 

the plant tissue during pathogen attack. We identified a con-

served protease that is secreted by bacterial pathogens from 

the genus Xanthomonas. The protease elicits typical immune 

responses in non-host plant Arabidopsis thaliana. Importantly 

activity is dependent on the protease’s enzymatic function. Bio-

chemical evidence indicates an apoplastic plant protein, which, 

when digested by this protease, is converted into an active pep-

tide signal that gets perceived by the plant. Current work aims 

at identification of this plant protein, its active epitope, and its 

PRR-type receptor protein. Orthologs of the Xanthomonas pro-

tease have been implicated in the extracellular activation of bac-

terial effector proteins. Thus we propose a model, in which a 

secreted plant protein acts as a decoy to detect the enzymatic 

activity of the bacterial protease as a proxy for the presence of 

the Xanthomonas bacteria themselves. 
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P-07: Recognition of immunoactive compounds from rhi-

zosphere bacteria in Solanum pennellii 

Martin Boehme1, Paul Schulze-Lefert2, Thorsten Nürnberger1 

1Center for Molecular Plant Biology, Tübingen, Germany 
2Max Plank Institute for Plant Breeding Research, Köln, Germany 

The recognition of biotic threats and subsequent activation of 

basal immunity is of critical importance for plants. For this rea-

son, plants evolved pattern recognition receptors localized in 

the plasma membrane to sense their environment. These re-

ceptors are able to detect highly conserved microbial structures, 

so called microbe associated molecular patterns (MAMPs), 

such as flagellin or peptidoglycan. Pattern recognition leads to 

physiological and morphological changes, such as stomata clo-

sure, release of secondary metabolites and ethylene produc-

tion. Although many putative receptors have been identified by 

genome sequencing, few have been assigned a function. In my 

work, I am looking for novel MAMPs which can be recognized 

by the wild type tomato Solanum pennellii but not the modern 

variety S. lycopersicum cv. M82. Therefore I screened a collec-

tion of rhizosphere bacteria for their ability to trigger immunity 

using the ethylene production as readout. Here I present my 

ongoing efforts to purify and identify the immunogenic com-

pounds. With the pure active substance, we will proceed to 

identify the receptor location using introgression lines, cross-

breedings between the responding S. pennellii and the non-re-

sponding S. lycopersicum cv. M82. A novel receptor-ligand pair 

could enhance the recognition capacities for microbial patterns 

and therefore facilitate the improvement of crop resistance. 
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P-09: Functions of systemin and related peptides 

NGA-THANH PHAM1, Lei Wang2, Judith Fliegmann1, Georg Fe-
lix1 

1ZMBP, Universität Tübingen, Tübingen, Germany 
2Institute of Plant Sciences, University of Bern, Switzerland 

The 18-amino-acid peptide systemin was the first peptide in 

plants found to have signaling activity: it is capable of inducing 

the expression of proteinase inhibitors, which accumulate in to-

mato leaves after wounding or insect feeding (Pearce et al., 

1991; McGurl et al., 1992, Science). The discovery of the gen-

uine systemin receptor SYR1 (Wang et al., 2018, Nature Plants) 

proved the importance of systemin perception in the defense of 

tomato plants against herbivores. The alkalinization of Lycoper-

sicum peruvianum cell-suspension culture (Felix et al., 1995, 

The Plant Journal) provides a convenient, sensitive and quanti-

tative bioassay for checking the presence of systemin-related 

species in tomato tissue. Surprisingly, no systemin-type of ac-

tivity was observed in crude extract of tomato leaves. Further-

more, subsequent treatment with synthetic systemin or flg22 

demonstrated that the extract contained factors specifically in-

hibiting systemin activity. Purification and characterization re-

vealed a peptide with structural and chemical similarity to sys-

temin that competes with systemin for binding to SYR1. The aim 

of my project is to determine the physiological function of the 

agonistic and antagonistic systemin peptides, whether these 

peptides and their interaction play a role in the defense mecha-

nism of the plant, or if are involved in a different, e.g. develop-

mental, pathway. 
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P-11: Molecular cues from Cuscuta,  their perception and 

effects on host plants 

PETER SLABY1, Max Körner1, Volker Hegenauer1, Volker 
Lipka2, Dagmar Ripper1, Laura Ragni1, Markus Albert1 

1 Eberhard-Karls-Universität, Tübingen, Germany 
2 Georg-August-Universität, Göttingen, Germany 

Parasitic flowering plants occupy a specialized niche in the plant 

kingdom. They obtain inorganic and organic nutrients from their 

hosts. The parasite Cuscuta reflexa belongs to the genus 

Cuscuta which comprises about 100-150 species. C. reflexa is 

a holoparasite consisting of thread-like vines which coil around 

the shoots of potential host plants. Upon infection, the parasite 

produces specialized haustoria which penetrate the above-

ground parts of plants. Therefore the host cell wall needs to be 

overcome followed by the fusion with the host’s xylem and 

phloem. To get any idea about the susceptibility related signal-

ling mainstream, we investigate the role of phytohormones in 

hosts during the infection. With the help of the COLORFUL bio-

sensor system we aim to monitor the diverse phytohormone ac-

tivities while Cuscuta haustorium penetration. Additionally, we 

examine the role of yet unknown parasitic molecular triggers 

and their perception. In the resistant species Solanum lycoper-

sicum one resistance receptor was already identified which rec-

ognizes a parasite-associated molecular pattern and induces 

defense-related responses. In contrast, Solanum pennellii a 

susceptible tomato species does not display defense responses 

upon treatments. By comparison of sequenced genome parts in 

recombinant inbred lines, we are now able to identify the corre-

sponding resistance genes. 
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P-13: Identification of CsLOB1 target genes that promote 

citrus canker disease 

TRANG PHAN1, Jeff Jones2, Thomas Lahaye1 

1ZMBP, University of Tübingen, Germany 
2Plant Pathology Department, University of Florida, USA 

Xanthomonas citri (Xc), the causal agent of citrus canker dis-

ease causes tremendous economic losses at a global scale 

(Graham et al, 2004, Mol Plant Pathol). Pathogenicity of Xc re-

lies on PthA4, a transcription factor like effector (TALE) that 

upon injection into host cells transcriptionally activates the 

CsLOB1 gene which belongs to the lateral organ boundary 

(LBD) transcription factor family (Hu et al, 2014, PNAS). It is 

conceivable that CsLOB1 target genes will cause physiological 

changes in infected host cells that promote the disease devel-

opment. Our project aims to identify CsLOB1 target genes and 

to clarify how their expressions promotes disease. The targets 

of CsLOB1 will be identified by combined use of i) transcriptome 

profiling (RNA-seq), ii) chromatin immunoprecipitation (ChIP), 

iii) yeast one hybrid and iv) electrophoretic mobility shift assay 

(EMSA). Candidate genes will be studied by functional comple-

mentation assays using Xcc pthA4 mutant strain harboring cus-

tom TALEs designed to specifically activate individual candi-

date genes. This will give insights into how activation of 

CsLOB1 benefits Xc and their growth during citrus canker de-

velopment. 
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P-15: Uptake and physiological responses of gold nanopar-

ticles in plants 

ELEONORA FERRARI1, York Stierhof1, Barbero Francesco2,     
Birgit Kemmerling1 

1Centre for Plant Molecular Biology, University of Tübingen, Tübingen, 

Germany. 
2Institut Català de Nanociència i Nanotecnologia (ICN2), Bellaterra, 

Barcelona, Spain. 

Nanotechnology is nowadays an emerging field with several ap-

plications ranging from scientific research to commercial pro-

ductions. In particular, nanoparticles (NPs) are particles with at 

least one dimension between 1 nm and 100 nm which can be 

classified into different classes. Among these, Metal-NPs are, 

due to their specific physicochemical properties, widely used in 

electronics, catalysis, biotechnology and medical applications. 

Because of the great potential of NPs it is necessary to assess 

their possible impacts and risks on the environment. In fact, it 

has been shown that NPs interact with living organisms present 

in the environment causing cellular, biochemical and physiolog-

ical changes. The purpose of this study is to evaluate the phys-

iological and molecular responses of gold nanoparticles 

(AuNPs) in plants. Uptake experiments have shown no uptake 

of AuNPs inside the root cells as they get stuck in the cell walls. 

AuNPs were found to enhance shoot and root growth, with in-

creased development of root hair and lateral roots respect to 

the controls. Transcriptomic and proteomic studies have been 

performed in order to find genes or proteins differently ex-

pressed in plants treated with AuNPs that explain these growth 

promoting effects. 
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P-17: Phosphorylation dependent 14-3-3 association is re-

quired for NPH3 function 

LEA REUTER1, TANJA SCHMIDT1, Prabha Manishankar1,   
Christian Throm1, Claudia Oecking1 

1Center for Plant Molecular Biology (ZMBP),Tübingen, Germany 

As sessile organisms, plants have to adapt to environmental 

changes such as light conditions. Through the phototropic re-

sponse, plants can adapt their growth according to light direc-

tion. Phototropism is a directed growth triggered by blue light. 

Perception of the stimulus causes the establishment of an auxin 

gradient, with a higher concentration on the shaded side of the 

plant. NPH3 (NON PHOTOTROPIC HYPOCOTYL 3) is a plant 

specific protein essential for the phototropic response. It acts 

downstream the blue light receptor PHOT1 and seems to be 

rapidly dephosphorylated upon PHOT1 activation. NPH3 is as-

sociated to the plasma membrane, but is released upon blue 

light irradiation. Here we show that NPH3 interacts with 14-3-3 

in a blue light-dependent and phosphorylation-dependent man-

ner. The binding of 14-3-3 is of functional relevance for both the 

dissociation of NPH3 from the plasma membrane (PM) and the 

phototropic response, because its disruption inhibits PM disso-

ciation. Analyses of different domains of NPH3 domains indi-

cate that the C-terminus is required for PM association. PM as-

sociation is dependent on electronegativity and/ or phospholipid 

interaction. 
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P-19: Regulation of miR166 in the specification of adaxial-

abaxial leaf polarity 

SHREYAS MEDA1 Khoa Nguyen1, Agata Burian2, Marja C. P. 
Timmermans1 

1Center for Plant Molecular Biology, University of Tübingen, Tübingen, 

Germany. 
2Department of Biophysics and Morphogenesis of Plants, University of 

Silesia, Katowice, Poland. 

Specification of adaxial-abaxial polarity is essential for the for-

mation of flat leaves optimized for photosynthesis, which forms 

a major innovation in land plant evolution. The clean separation 

of adaxial and abaxial domains relies on an intricate gene reg-

ulatory network comprised of sets of antagonistic Transcription 

Factors (TFs) that promote either adaxial or abaxial cell fate, 

and mobile small RNAs that provide the needed positional in-

formation. Particularly the miR165/166 directed regulation of 

HD-ZIPIII TFs forms a key node in the polarity network. Using 

live cell imaging we show that MIR166A is expressed on the 

abaxial side of growing primordia, as well as in boundary re-

gions between older primordia and the meristem, from which 

new primordia initiate. Clonal analysis reveals this latter expres-

sion of MIR166A to predetermine abaxial cell fate in the incipi-

ent primordium. What factors determine the spatio-temporal ex-

pression of MIR166A during adaxial-abaxial polarity establish-

ment is not known. To understand this, we performed a genome 

wide screen for TFs regulating MIR166A expression, the results 

of which will be presented. 
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P-21: Methylation mutants show lower source to sink ratio 

and enhanced senescence 

EMIL VATOV1,2, Ulrike Zentgraf2 , Uwe Ludewig1 

1Nutritional Crop Physiology, Institute of Crop Science, University of 

Hohenheim, Stuttgart, Germany 
2Center for Plant Molecular Biology (ZMBP), University of Tübingen, 

Tübingen, Germany 

Senescence is the last step of the lifecycle of a leaf. Its aim is 

to remobilize nutrients and transport them into newly developing 

tissues in a controlled manner. In this sense the senescing leaf 

acts as a source, while newly developing organs, such as stems 

and seeds, act as sinks for minerals and structural macromole-

cules. In previous experiments it was shown that disruptive mu-

tations in the RNA-directed DNA methylation pathway (RdDM) 

lead to disrupted senescence. To describe the nature of the cor-

relation between senescence and DNA methylation we con-

ducted a series of plant growth experiments with two methyla-

tion mutants – hypermethylated ros1 and hypomethylated ddc. 

We found that both mutants have reduced leaf growth and ac-

celerated senescence. Total seed yield was either not influ-

enced, or increased in ddc and ros1, respectively. Therefore, 

we attribute the fast senescence phenotype to reduction in the 

leaf to seed ratio. Furthermore, ros1 displays visual symptoms 

of senescence significantly earlier, while ddc significantly later 

than Col-0, even when differences in flowering time are ac-

counted for. We speculate that this could be due to disruptions 

in signal transduction and gene expression. Further experi-

ments are underway to address this issue. 
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P-23: Chromatin packing and structural elements in M. pol-

ymorpha 

EZGI SUHEYLA KARAASLAN1 and Chang Liu1 

1Center for Plant Molecular Biology (ZMBP), University of Tübingen, 

Tübingen, Germany 

Information of the genome is not only encoded to the sequence 

or epigenetic modification but also found in its folding in 3D 

space. Recently, self-interacting genomic regions named Top-

ologically Associated Domains (TADs) are discovered with the 

Hi-C method. Chromatin featured with TADs  favors specific in-

tra-TAD interactions and suppresses inter-TAD interactions. 

Recent Hi-C analyses have shown that different plant species 

contain TADs throughout their genomes. In animals, there are 

many factors playing roles in regulating the formation and 

maintenance of TADs. The question of how these TADs in plant 

genomes are established is waiting to be answered. Our pre-

liminary Hi-C analysis reveals that the M.polymorpha genome 

shares an evolutionary conserved 3D landscape with that of rice 

and hosts a high number of TADs. Further sequence analysis 

shows that sequence motifs, recognized by plant-specific TCP 

transcription factors are enriched at the borders of TADs. More-

over, epigenetic analysis revealed that M.polymorpha TADs are 

highly methylated and gene poor. To this end, I am working on 

M.polymorpha to unveil the molecular basis of chromatin con-

formation in plants and how TADs are possibly regulated by 

transcription factors and epigenetic status of the genome. 
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P-25: Proteomic characterization of 15 different wheat lines 

at the onset and end of stem extension 

JIAHUI WANG1, Friedrich Longin2, Waltraud Schulze1 

1Department of Plant Systems Biology, University of Hohenheim, 

Stuttgart, Germany 
2State Plant Breeding Institute, University of Hohenheim, Stuttgart, 

Germany  

The study of proteome-wide protein expression patterns has re-

vealed detailed insights into regulatory networks and processes 

on model plants, but has not yet been widely applied to field 

grown plants. Here, we explore the potential of proteomic pro-

filing of 15 wheat lines in identification of molecular patterns reg-

ulating differences in stem elongation and productivity. Wheat 

lines were sampled by their youngest leaf at the onset and end 

of stem extension. The first node visible stage was character-

ized by high abundance of ribosomal proteins while the heading 

stage was particularly characterized by high abundance of pho-

tosynthetic proteins. This reflects the known transition in physi-

ology of wheat plants undergoing fast growth from first node 

visible stage to heading stage followed by a transition of high 

photosynthetic productivity. We also identified the differences in 

protein expression between wheat lines. These differences 

among 15 lines were mainly related to proteins with functions in 

photosynthesis, protein synthesis pathway as well as nitrogen 

metabolic processes. Photosynthesis-related protein abun-

dances, in which Calvin-Benson Cycle likely act as the key com-

ponent, were the most important factor determining differences 

between wheat lines. Taken together, visualization of protein 

abundances enabled us to identify metabolism processes un-

derlying difference between crop lines. 
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P-27: H2O2 perception and signalling: The specific role of 

AHK5 

THOMAS DRECHSLER1, Erik Nöldeke2, Michael Heunemann1, 
Klaus Harter1 

1ZMBP, Tübingen, Germany 
2IFIB, Tübingen, Germany 

Reactive Oxygen Species are important molecules in plant sig-

naling during development and environmental stress. As part of 

the Two Component System (TCS), that integrates extracellular 

signals into intracellular responses, the nucleo-cytoplasmic Ar-

abidopsis Histidinie Kinase 5 (AHK5) plays a role in H2O2-de-

pendent stomatal closure, root growth, responses to biotic and 

abiotic stresses, and leaf senescence. As the in planta H2O2 

levels are independent of AHK5, we suggest that AHK5 acts as 

an intracellular H2O2-/redox sensor. This is in accordance with 

an H2O2/redox-sensitive cysteine in the N-terminus of AHK5, 

crosslinking the input domain in response to changes in the re-

dox potential in vitro. In vivo interaction studies revealed ho-

momerization of AHK5 and interaction with Respiratory Burst 

Oxidase Homologues. By in vitro phosphorylation assays we 

could show that AHK5 initiates the phosphorelay by autophos-

phorylation and subsequently transfers the phosphates to the 

Arabidopsis Histidine-containing phosphotransfer Protein 1 

(AHP1). AHP1 and other AHPs again relay phosphates to Ara-

bidopsis Response Regulators (ARRs), such as ARR4. Our 

model suggests that AHK5 senses local changes in the nucleo-

cytoplasmic H2O2-level/redox potential by reversible mono-/di-

merization of the input domain. This regulates AHK5 kinase ac-

tivity, enables the modification of AHK5-dependent TCS signal-

ing and redox state-dependent responses to developmental 

and environmental cues. 
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  07:30-08:30 Breakfast 

  08:30-09:40 Talks: Session-2 
Chair: Paul Runge (University of Tübingen) 

 
Dr. Guillaume Tena 
(Nature Plants, invited speaker) 

 
Prof. Dr. Christian S. Hardtke 
(eLife / University of Lausanne, invited speaker) 

 Dr. Naomi Penfold 
(ASAPbio, invited speaker) 

09:45-10:45 Plenary Discussion 
Publishing Choices 

by 10:45 Coffee Break 

11:00-12:30 Workshop 
Productive Preprinting in Biology: Understanding 
the Key Issues in Transparent Research Commu-
nication 
Host: Dr. Naomi Penfold (ASAPbio) 

12:30-13:30 Lunch 

13:30-15:30 Talks: Session-3 
Chair: Farid El Kasmi (University of Tübingen) 

 
Prof. Dr. Ann Depicker 
(University of Gent, invited speaker) 

 
Dr. Eva Gietl 
(KWS, invited speaker) 

 
Prof. Dr. Javier Betran Pardo 
(BAYER, invited speaker) 

 Dr. Frank Röber 
(Corteva Agriscience, invited speaker) 
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Holger Spiegel 
(Frauenhofer IME, invited speaker) 

15:30-16:30 Plenary Discussion 
Biotechnology – Challenges in Public Communica-
tion? 

16:30-17:45 Posters: Session-2 
& Coffee Break 
Even-Numbered Posters 

17:45-19:40 Talks: Session-4 
Chair: Kyrylo Schenstnyi (University of Tübingen) 

 Dr. Florian Bittner 
(Julius Kühn Institute, invited speaker) 

 Alba González-Hernando 
(MPI Tübingen) 

 Paul Runge 
(University of Tübingen) 

 Rong Li 
(University of Hohenheim) 

 Sruthi Sunil 
(University of Tübingen) 

by 19:40 Dinner 
Barbecue 
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T2-01: How to publish in Nature Plants 

GUILLAUME TENA1 

1Nature Plants, SpringerNature, London, UK 

Nature Plants is a relatively new journal from SpringerNature 

that started in 2015. It is online-only and its aim is to publish 

exciting research about plants, from the molecular to the plane-

tary scale: evolution, signalling, development, ecology, struc-

ture, model and exotic plants, basic and applied science. We 

have a very broad remit that even goes beyond biology. We also 

publish studies about human-plant interactions, economy, agri-

culture, archaeobotany, etc. As with all Nature Research jour-

nals, editorial decisions are made not by academic researchers 

but by full-time professional editors. I will introduce the journal, 

its traditional publishing model, how we are trying to report 

some of the significant advances in the plant universe, and what 

you can do to help us. 
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T2-02: Putting the science back into the focus of the publi-

cation process 

CHRISTIAN S. HARDTKE1 

1Department of Plant Molecular Biology, Lausanne, Switzerland 

Since the advent of the Open Access movement, the practice 

of scientific publication has undergone substantial transfor-

mation. eLife represents one of the initiatives that aims to trans-

form the way scientific progress is communicated through inno-

vative procedures. In my talk, I will present an overview of the 

eLife publication process and pilosophy as I understand it. I will 

also present some thoughts on how current efforts to transform 

the scientific publication process are limited by economic con-

straints and engrained scientific socialization. Finally, I will 

speculate on what it will take to firmly put the Science back into 

the focus of the publication process. 
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T2-03: How might you and your science benefit from pre-

prints? 

NAOMI PENFOLD1 

1ASAPbio, California, USA 

Preprints in biology have gained incredible momentum over the 

last few years, with over 2,500 now being posted to bioRxiv 

each month. People who preprint report benefitting from in-

creased visibility, additional timely feedback, claiming priority of 

discovery and demonstrating productivity to funders and hirers. 

But, in the context of all published papers, the rate of preprinting 

is still low – <3% of the research that is indexed by PubMed – 

and the potential for a more timely and transparent review pro-

cess is as yet unfulfilled. Common hesitations we hear include:  

 Will I still be able to publish in a journal?  

 Will my work be scooped?  

 Should I share my work before peer review?  

 How could I openly critique a preprint published by 

someone more senior?  

In a short talk, I will highlight the potential of preprints for early 

career researchers at ZMBP and address some of these issues. 

I invite you to explore more deeply your questions, hopes and 

concerns about preprints and general transparency in publish-

ing in the discussion workshop that follows. 
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T3-01: Molecular farming of antibodies for protection 

against gastro-intestinal pathogens 

ANNA DEPICKER1 

1Ghent University, Ghent, Belgium 

Plant seeds have the remarkable capacity to produce and ac-

cumulate recombinant proteins such as antibodies at very high 

levels when using seed specific regulatory expression signals. 

This was explored to evaluate whether seed made antibodies 

against the enterotoxigenic Escherichia coli pathogen could 

prolong the protection conferred by the maternal antibodies in 

the milk at the moment of weaning. An overview of the results 

will be presented; more info can be found in Virdi et al., 2013 

and Virdi et al., 2019.  

Collaborations: Prof. Nico Callewaert (UGent-VIB), Prof. Eric 

Cox (UGent), Prof. Henry De Greve (VUB-VIB), Dr. Sam Millet 

(ILVO), Dr. Vikram Virdi (UGent-VIB) 
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T3-02: The relevance of genome editing from a company 

perspective 

EVA GIETL1 

1KWS SAAT SE & Co KGaA 

KWS is a family-owned company that has been breeding plants 

successfully for more than 160 years. Today, KWS is active 

worldwide with its major crops sugar beet, corn and cereals. 

Plant breeding started more than 12,000 years ago, but was 

revolutionised when Mendel discovered the laws of inheritance 

in 1866. Since then, one breeding method after the other was 

developed until a veritable toolbox of plant breeding methods 

had been developed. Lately, genome editing has added huge 

advantages to this toolbox by allowing for very precise changes 

to the DNA. Many of the changes cannot be distinguished from 

naturally occurring mutations or from mutations introduced by 

conventional breeding methods. However, while some coun-

tries, such as the United States, consider at least some appli-

cations of genome editing as equivalent to conventional breed-

ing methods, the European Court of Justice ruled in July 2018 

that genome editing is not exempted from the genetic engener-

ing regulation like convential mutagenesis methods and needs 

to go through a costly and lenghly deregulation process. Be-

cause of the high costs and the acceptance problems of GMO, 

genome editing will not be available on the European market. 

Innovation will take place in other parts of the world. This is a 

huge disadvantage for European farmers and breeders. 
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T3-03: Plant breeding: A story of technology adoption  

JAVIER BETRAN1 

1Bayer Crop Science, Monbequi, France 

Plant breeding continues to evolve and adopt new technologies 

and approaches. Multidisciplinary teams are globally connected 

to build up insights on germplasm performance and characteri-

zation in a space fully digitalized and data driven. Plant breed-

ing is moving from description to prediction and prescription en-

abled by big data and analytics on enhanced genetic, environ-

mental and agronomic insigths.  New breeding techniques such 

as gene and genome editing, artificital intelligence, phenomics, 

digitalization and genomic knowledge among others are evolu-

tionary steps towards product design, precision breeding ulti-

mately creating sustainable value to farmers and society. In this 

context, plant breeding provides unique opportunities for sci-

ence career development. Expanded and enhanced science 

skills are deployed in breeding programs around the world and 

across crops to increase genetic gain providing solutions to cli-

mate and sustainability challenges. 
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T3-04: Biotechnology and technology research at Corteva 

Agriscience 

FRANK K. RÖBER1 

1Corteva agriscience, Eschbach, Germany 

Modern farming is facing a variety of challenges caused by cli-

mate change, declining natural resources and increase of pest 

and disease attacks. Temperature extremes, floods and 

droughts deteriorate the vulnerability of field crops. Farmers are 

the first to face an ever-changing landscape, while constantly 

striving for higher yield, resilience and desirability. They need 

seeds and crop protection products that address their chal-

lenges—not just by country or region, but laser-focused down 

to the acre. Innovation powers integrated solutions to meet 

farmers’ needs today, and to anticipate tomorrow’s challenges. 

Through innovation, we provide products and services to pro-

duce what our food system demands. Corteva is dedicated to 

conserve resources and sustain the land. Corteva Agriscience 

brings global presence, deep knowledge and diverse resources 

to innovate collaboratively cutting-edge agricultural technolo-

gies to help enable farmers success. Corteva’s plant breeding 

department is applying latest thinking like automated phenotyp-

ing, prediction breeding, resistance breeding and advanced for-

ward breeding technologies to maximize genetic gain per time 

unit. Selection for superior germplasm is dependent on genetic 

diversity, therefore a key focus of Corteva’s breeding program 

efforts is the analyses, understanding and maintenance of crop 

germplasm diversity. 
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T3-05:  Using transient plant expression as vaccine devel-

opment tool 

HOLGER SPIEGEL1 

1Fraunhofer Institute for Molecular Biology and Applied Ecology (IME), 

Aachen, Germany 

Transient expression in Nicotiana benthamiana plants, is being 

regarded as rapid and versatile production system for the de-

velopment and manufacture of vaccines. The feasibility of vac-

cine production depends on sufficient accumulation levels, but 

other key factors include stability and functional efficacy. Com-

bining key antigens from the different stages of the Plasmodium 

falciparum life cycle into a multi-stage-specific antigen cocktail 

appears to be an essential approach for malaria vaccine devel-

opment. Taking advantage of the speed and robustness of 

agro-infiltration based transient expression we tested over 250 

different constructs including P. falciparum antigens from all 

stages of the parasites lifecycle. By an iterative approach we 

were able to identify four expression constructs, one single an-

tigen and three stage specific fusion proteins that were pro-

duced at very high expression levels between 0,25 and >1mg/g 

fresh weight. A simplified purification procedure using a heat in-

cubation step could be used for three of the four proteins. We 

investigated the multistage efficacy of a cocktail of the four com-

ponents and observed strong inhibition in functional in vitro as-

says addressing the pre-erythrocytic (up to 80%), blood (up to 

90%) and sexual parasite stages (100%), demonstrating the 

suitability of this plant produced vaccine candidate cocktail for 

further development. 
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T4-01: Research at a federal research institution in the light 

of politics and public opinion 

FLORIAN BITTNER1 

1Julius Kühn Institute – Federal Research Centre for Cultivated Plants, 

Quedlinburg, Germany 

The Julius Kühn Institute, Federal Research Centre for Culti-

vated Plants, is directly subordinated to the Federal Ministry of 

Food and Agriculture (BMEL). Its main task is to provide com-

prehensive scientific advice to the BMEL and the Federal Gov-

ernment based on research on all relevant questions related to 

agricultural and horticultural crop plants. In numerous research 

projects conducted  at the Julius Kühn Institute aiming at pro-

moting the sustainable production and use of crops as food, 

feed and renewable resources, molecular plant sciences includ-

ing biotechnology are of prime importance. Results obtained  

are made available to the public, resulting in the fact that the 

Julius Kühn Institute (like other related institutions) has to face 

political and public discussions which in some cases lack ac-

ceptance of scientific results and/or proper differentiation. The 

present talk will try to depict the challenges of applied research 

that has to be independent from external influences on the one 

hand, but that sometimes is critically viewed and discussed by 

the public on the other hand. 
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T4-02: When plants go wild with their pathoges: Investigat-

ing disease resistance in a recent plant colonization. 

ALBA GONZALEZ-HERNANDO1, Gautam Shirsekar1, Anna 
Stepanova2, Detlef Weigel1 

1Max Planck Institute for Developmental Biology, Tübingen, Germany 
2Georg-August-Universität Göttingen, Göttingen, Germany 

Host-pathogen interactions are among the most common inter-

actions between species in natural environments. The synergy 

between host and pathogens drives co-evolution, shaping the 

genetic diversity of both interactors over time. Unlike crop pa-

thosystems, where host genetic diversity is limited, wild popula-

tions have an extensive genetic diversity. To date, the extent to 

which host genetic diversity influences its interaction with path-

ogens remains largely unknown. Previous analyses of such in-

teractions at the genetic, genomic and population level in nature 

are scarce and yet to be understood. Thus, in the present work, 

I characterized Arabidopsis thaliana (Ath)–Hyaloperonospora 

arabidopsidis (Hpa) interactions in the context of a recent colo-

nization (North America) and compared them to the native 

range of the host (Eurasia). These metapopulations were 

screened for Hpa disease resistance, evindencing the important 

role of host genetic background in determining the outcome of 

Hpa infection. North American populations are on average more 

susceptible to Hpa than the native range accessions. Moreover, 

the genetic basis of Hpa resistance in both metapopulations 

was investigated by Genome-Wide Association Analysis and 

QTL mapping. 
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T4-03: Ecological impact of a resistance gene cluster on 

the microbial phyllosphere community in an Arabidopsis 

thaliana local population 

PAUL RUNGE1,2, Ruben Alcazar3, Jane Parker1, Eric Kemen2 

1 The Centre of Plant Molecular Biology, Dept. Microbial Interactions in 

Plant Ecosystems, Tuebingen, Germany  
2 Max-Planck Institute for Plant Breeding Research, Dept. Plant-Mi-

crobe Interactions, Cologne, Germany  
3 University of Barcelona, Faculty of Pharmacy and Food Sciences, 

Department of Biology, Healthcare and Environment, Spain 

In nature, plants interact with billions of organisms forming com-

plex ecosystems. The composition, distribution and abundance 

in plant-associated communities are regulated by numerous en-

vironmental factors, nutrient availability and host factors. How 

host selection of potentially beneficial or harmful microbes oc-

curs is barely understood. Plant resistance genes can be used 

to gain insights in the coevolution between plants and microbes, 

combining classical genetics with ecological approaches. The 

model system Arabidopsis thaliana represents several genomic 

“hot spots” across accessions, encoding resistance gene clus-

ter, like the natural Arabidopsis population from Gorzów Wielko-

polski (Gw, former Landsberg an der Warthe). Ruben Alcazar 

revealed the partially presence of the DM2 resistance gene 

cluster in Gw. The aim of our project is to gain insights, how 

resistance genes shape microbial community assemblies in na-

ture. To address this question, we deploy Illumina amplicon se-

quencing on Gw Arabidopsis ecotypes to determine active and 

dormant microbial consortia. Preliminary results achieved 

through the analysis of reconstructed scale-free microbial net-

works provide precious insights in microbiome-immunity inter-

action. 
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T4-04: Phosphoproteomics analysis of specificity in pat-

tern recognition receptor signaling 

RONG LI1, Fatima Haj Ahmad1, Annick Stintzi1, Andreas Schal-
ler1 

1Department of Plant Physiology and Biochemistry, University of Ho-

henheim, Stuttgart, Germany 

At the cell surface, plasma membrane-localized pattern recog-

nition receptors (PRRs) detect host-derived ligands (e.g. sys-

temin) known as damage-associated molecular patterns 

(DAMPs) and microbe-derived ligands (e.g. flg22 and chitin) 

known as microbe-associated molecular patterns (MAMPs). 

Upon ligands binding, activation of PRRs induces similar early 

cellular responses including extracellular alkalinization, plasma 

membrane depolarization, calcium influx and reactive oxygen 

species (ROS) burst. However, their signaling outputs are quite 

different: - on one hand a wound response mediated by 

jasmonic acid, - on the other plant innate immunity. Therefore 

the question arises as to how specificity of receptor-mediated 

responses is achieved. To answer this question, we are per-

forming a large-scale phosphoproteomic experiment analyzing 

the cellular responses of a S.peruvianum cell culture to sys-

temin, flg22 and chitin. Growth conditions of the cell culture as 

well as the concentrations of applied systemin, flg22 and chitin 

were optimized to allow a robust alkalization response to each 

elicitor. Additionally, protein extraction was adjusted to allow re-

producible recovery of the microsomal fraction. For phospho-

peptide profiling, samples were harvested at 0,1,2,5,15 and 45 

minutes after treatment and analyzed by LC-MS/MS. We aim to 

identify pathway elements that are specific for systemin-respon-

sive signaling. Candidates will be validated by CRISPR/Cas9 

tomato knockouts. 
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T4-05: The story of an auto-active NLR – PM5 

SRUTHI SUNIL1, Simon Beeh1, Franziska Wilhelm1, Celia 
Pais1, Farid El Kasmi1 

1 Center for Plant Molecular Biology (ZMBP) Eberhard Karls               

Universität Tübingen, Tübingen, Germany. 

Pathogen attack is an inevitable environment, a plant has to 

with-stand throughout its life cycle. To defend against these at-

tacks, plants have evolved specific intracellular and extracellu-

lar immune receptors. Plant intracellular NOD-like immune re-

ceptors (NLRs) perceive pathogen-derived effector proteins ei-

ther directly or indirectly and activate a strong effector-triggered 

immune response (ETI). How NLRs activate a cell death is not 

yet well studied. We identified an auto-active endomembrane 

localized, N-terminal truncated CC-NLR (CNL), named PM5, in 

Arabidopsis. Interestingly this NLR is genetically linked to an-

other CNL, named PM12, and also clusters together with other 

CNLs. We are currently understanding how the auto-activity of 

PM5 is regulated. An interesting finding about PM5 was the pe-

culiar cell death phenotype. Through our study, we intent to 

draw a clear model for understanding cell death in a cellular 

level using various microscopic studies. This would be further 

supported by biochemical analyses.  
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P-02: MicroRNAs as specific determinants in autoregula-

tion of nodulation 

CAROLINE WALL1, Katharina Markmann1 

1Center for Plant Molecular Biology (ZMBP), Tübingen University, Tü-

bingen 

In order to cope with low nitrogen availability, legumes have 

evolved symbiotic interactions with nitrogen-fixing bacteria. To 

maintain a mutualistic state, a tightly regulated feedback loop 

called autoregulation of nodulation is essential. In the model 

plant Lotus japonicus, mobile, root-derived CLE peptides are in-

duced upon rhizobial infection, and translocate to the shoot. In-

teraction of CLE peptides and HAR1, a leucine rich repeat re-

ceptor like kinase mediates the production of unidentified shoot 

derived inhibitors (SDI) that block further nodulation in roots. 

Although cytokinin was hypothesized to act in an SDI manner, 

constitutive expression of the cytokinin receptor Lotus Histidine 

Kinase 1 (LHK1), which is involed in the early symbiosis signal-

ling was shown to induce nodulation instead of inhibiting. Since 

micoRNAs (miRNAs) are known to act highly specifically and 

are also capable of cell to cell, as well as systemic travelling in 

plants, we suggest miRNAs as possible SDI candidates. 
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P-04: A TIR-NBS-LRR protein is necessary for BAK1 auto-

immune phenotypes and links BAK1-mediated cell death to 

effector triggered immunity 

LIPING YU1, Sarina Schulze1, Julia Imkampe1, Thierry Halter1,2, 
Volkan Cevik3, Birgit Kemmerling1 

1ZMBP, Eberhard-Karls-University Tübingen, Tübingen, Germany 
2present address: Institut de Biologie de l’Ecole Normale Supérieure 

(IBENS), Paris, France 
3Biology and Biochemistry Department, University of Bath, Bath, 

United Kingdom 

The membrane-localized co-receptor BRASSINOSTEROID IN-

SENSITIVE1-ASSOCIATED RECEPTOR KINASE1 

(BAK1/SERK3), regulates different signaling pathways includ-

ing growth and development, immune response, and cell death 

control by directly interacting with and positively regulating mul-

tiple ligand binding receptors. The BAK1-interacting RK BIR3 

can prevent BAK1-ligand binding receptor interaction by directly 

interacting with both ligand-binding receptors and BAK1 (and all 

members of the SERK family). The interaction of BIR3 with 

SERKs stabilizes BAK1 and its closest homolog BKK1/SERK4. 

The interactome of BIR3 revealed a BIR3 interacting TIR-NBS-

LRR (TNL) protein (CSA1). Double mutants in csa1 bak1 show 

reduced cell death compared to bak1 single mutants upon inoc-

ulation with the necrotrophic fungus Alternaria brassicicola. 

Double mutants in bir3 bak1 show a severe dwarf phenotype 

and spontaneous cell death. Our investigations revealed that 

mutations in csa1 also suppress bir3 bak1-mediated cell death. 

Both bak1 and bir3 bak1 mediated cell death can be partially 

suppressed by mutations in ENHANCED DISEASE SUSCEP-

TIBILITY (eds1), a common downstream component of TNLs. 

Taken together, CSA1 interacts with BAK1 and BIR proteins, is 

necessary for BAK1-mediated cell death. CSA1 likely guards 

the integrity of BAK1 and BAK1 BIR complexes and initiates au-

toimmune cell death when BAK1 complexes are impaired. 
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P-06: Reconstructing the flagellin response in an early land 

plant 

MAIKE LAMMERS1, Georg Felix1 

1ZMBP, Tübingen, Germany 

Evolutionary molecular plant-microbe interactions (EvoMPMI) is 

an arising field which closes the gap between molecular phyto-

pathology and evolutionary studies. Little is known about how 

the first land plants coped with competition and potentially ag-

gressive contemporaries. The starting condition of the ongoing 

host-pathogen race is thus unknown. We want to use a model 

organism for basal land plants, Marchantia polymorpha, to re-

construct the perception of a common Microbe Associated Mo-

lecular Pattern (MAMP): flagellin. The most prominent immuno-

genic epitope of flagellin, flg22, is perceived by the leucine-rich 

repeat receptor kinase (LRR-RLK) FLS2 in many higher plants. 

M. polymorpha encodes a number of LRR-RLKs (~90) but no 

homolog of FLS2. However, there is one homolog for the co-

receptor, BAK1 (SERK3), which is however more closely re-

lated to SERK1/2. Using stable transformed M. polymorpha 

lines we want the reconstruct the perception of flagellin by step-

wise complementation with genes from higher plants. We also 

want to investigate the function of SERK in M. polymorpha by 

generating mutants unsing the CRISPR/Cas9 approach. These 

results will contribute to a better understanding of the origins of 

the highly diversivied and specialized pathogen perception ca-

pacities in higher plants. 
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P-08: Identification of new Cuscuta factors 

MAX KÖRNER1, Peter Slaby1, Volker Hegenauer1, Markus Al-
bert1 

Center for Plant Molecular Biology, University of Tuebingen, 

Tuebingen, Germany 

Parasitic plants are a constraint on agriculture worldwide. 

Plants of the genus Cuscuta spp. are obligate holoparasites 

with a broad host spectrum for nearly all dicotyledonous plants. 

As leaf- and rootless plants, Cuscuta spp. wind around stems 

of host plants and penetrate host tissue with haustoria. They 

directly connect to the vasculature and withdraw water, nutri-

ents and carbohydrates. Thus, the haustorium development 

and the establishment of a connection to the host represent es-

sential steps in the parasite’s life cycle. Little is known concern-

ing the development of such host-parasite connections on mo-

lecular level. In this project we want to gain knowledge about 

specific molecular signals of Cuscuta spp. that get sensed by 

host plants and manipulate them towards susceptibility or re-

sistance, respectively. On the host plant side, we are interested 

in identifying receptors that recognize parasitic molecules and 

further induce cellular signaling programs related to susceptibil-

ity or development. To identify novel Cuscuta factors that repro-

gram the host cellular signaling, we cloned the promoters of 

host genes that are upregulated at Cuscuta infection sites and 

fused them to the luciferase reporter gene. In a promotor::lucif-

erase based bio-assay, we now screen different haustorial 

Cuscuta-extract preparations for bioactive Cuscuta factors.  
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P-10: The small helper NLR family and its big role in plant 

immunity 

SVENJA SAILE1, Sonja D. Harter1, Vera Bonardi2, Lance M. Ju-
bic2, Pierre Jacob2, Baptiste Castel3, Jonathan Jones3, Jeffery 
L. Dangl2, Farid El Kasmi1 

1 Center for Plant Molecular Biology (ZMBP), University of Tübingen, 

Tübingen, Germany 
2 Howard Hughes Medical Institute, Department of Biology, and Caro-

lina Center for Genome Sciences, University of North Carolina, Chapel 

Hill, North Carolina, USA 

³ The Sainsbury Laboratory, University of East Anglia, Norwich, United 

Kingdom 

Plant nucleotide binding leucine-rich repeat (NLR) proteins 

function as intracellular receptors in response to pathogens and 

activate effector-triggered immunity. There is emerging evi-

dence that many NLRs require the presence and/or activity of 

so called helper NLRs (hNLRs) for immune signalling. The Ara-

bidopsis genome encodes five full-length hNLR genes that can 

be divided into two families, both belonging to the CNLR sub-

class of CNLs: ADR1s and NRG1s. Although a clear helper 

function for both hNLR families in Arabidopsis has been demon-

strated, we lack information on whether ADR1 and NRG1 fami-

lies are functionally redundant, with respect to each other. By 

studying a helperless mutant, we aim at determining the specifc 

and overlapping functions of hNLRs in response to a broad 

range of biotic stresses. This will contribute to the construction 

of a signaling network of sNLRs and hNLRs. Although hNLRs 

have an important function in plant immunity, the mechanism by 

which hNLRs function to transduce sNLR activation into an im-

mune response remains poorly understood. Structural homol-

ogy modelling strongly suggests that activated hNLRs oligomer-

ize into pore-forming complexes. We are currently testing this 

hypothesis with biochemical and cell-biological approaches. 
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P-12: An over-excited FLS2 

YAN WANG1, Pascal Bittel, Anna Jehle, Katharina Mueller, Del-
phine Chinchilla2, Georg Felix1 

1ZMBP - Eberhard-Karls Universität Tübingen, Tübingen, Germany 
2Department of Biology, Universität Freiburg, Freiburg, Switzerland 

The flagellin receptor FLS2 is one of the best studied LRR (Leu-

cine-Rich-Repeat) receptors in plants. While At-FLS2 from Ara-

bidopsis and Sl-FLS2 from tomato both recognize the flagel-

lin epitope flg22, they show characteristic differences with re-

spect to the affinity and specificity for flg22-variants. To map 

these differences on the LRR binding domain we constructed 

chimeric receptors with swaps of various parts of their LRR do-

mains (Mueller et al., 2012). Here, we report on an additional 

chimeric construct with the LRRs 15-24 of At-FLS2 replaced by 

the respective LRRs of Sl-FLS2. This hybrid exhibits all the 

characteristics of a constitutively active receptor when ex-

pressed in Arabidopsis. None of the other replacements, includ-

ing the ones with the LRRs 19-24 or 11-24, respectively, show 

activation in the absence of ligand, indicating that the activated 

state depends on the particular combination of LRRs from Sl-

FLS2 embedded in the LRRs of Arabidopsis. More interestingly, 

ligand-independent activation did not occur in the absence of 

functional AtBAK1/SERK3, indicating that BAK1/SERK3 from 

Arabidopsis plays a crucial role for the activated state of this 

receptor. Currently, we are trying to narrow down the LRR-re-

gions of At-FLS2 and Sl-FLS2 that cause the autoimmune. The 

self-activating hybrid provides a model case for studying how 

FLS2 interacts with its co-receptor BAK1/SERK3 and triggers 

downstream signalling. 
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P-14: Exploration of plant recognition receptors as tools to 

engineer crop immunity 

YANYUE SONG1, Thorsten Nürnberger1 

1ZMBP University of Tübingen, Tübingen, Germany 

Plants live with constant challenge from interacting microorgan-

isms including bacteria, fungi, and oomycetes. The innate im-

munity system protects plants from most microbial infections 

(Dangl et al., 2001 Nature; Ausubel 2005 Nature Immunol; 

Chisholm et al., 2006 Cell). Plants immunity utilize pattern 

recognition receptors (PRRs) to recognize microbial- or patho-

gen-associated molecular patterns (MAMPs or PAMPs), result-

ing in the immune response (Boutrot and Zipfel, 2017 Annual 

Review of Phytopathology). Some PRRs identified from Ara-

bidopsis thaliana have been transformed into crops and en-

hanced the resistance of plants to pathogens in the transgenic 

crops(Lacombe et al., 2010 Nature Biotechnology). However, 

the precious reports used single PRR gene transformation, 

whether stacked PRRs into crops would cause higher levels or 

stable of crop resistance. My work is aiming to build PRRs 

genes cassettes for expression in crops and investigate 

whether it can provide broad-spectrum disease resistance. 

Firstly I express several PRRs genes (from tomato, potato, to-

bacco) cassettes in Arabidopsis thaliana and explore the effects 

comparing with single gene in plants. If these models could in-

crease immunity, then I would express PRRs genes (from Ara-

bidopsis thaliana) in crops and evaluate their protective effect 

against various pathogens. 
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P-16: Effects of quantum optical influence on living photo-

autotrophic cyanobacteria 

TIM D. RAMMLER1, Sven zur Oven-Krockhaus1, Frank Wa-
ckenhut1, Klaus Harter2, Alfred J. Meixner1 

1Institute for Physical and Theoretical Chemistry, Tübingen, Germany 
2Center for Plant Molecular Biology, Tübingen, Germany  

Are photosynthetic organisms employing quantum optical ef-

fects to gain an evolutionary advantage? Our experiment wants 

to prove (or disprove) that life is not only relying on Newtonian 

mechanics but also on quantum optics. Quantum effects such 

as coherence between photosynthetic pigments could be the 

key to the observed high quantum efficiencies of photosynthe-

sis. To address this fundamental question, we want to analyze 

and influence the photosynthetic process in vivo and under 

physiological conditions by locking living cyanobacteria of the 

photosynthetic species Synechococcus elongatus in an optical 

microcavity. Only if microcavity-induced quantum effects al-

tered the photosynthetic activity in vivo, it could be concluded 

that they are of biological relevance. The residual fluorescence 

of the photosynthetic pigments is a in vivo measure for the ac-

tivity of photosynthetic machinery. So far, we have shown that 

cyanobacteria can cope with the extreme experimental condi-

tions and we also found strong coupling between the cavity 

mode and the state of the bacteria. This was demonstrated by 

observing fluorescence band Rabi splitting. Building on the suc-

cessful establishment of the experimental framework, we are 

currently investigating several approaches to quantify the antic-

ipated change of the photosynthetic activity of the bacteria.  
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P-18: The mechanics of mitochondrial outer membrane 

(MOM)-associated molecular machines 

BENEDIKT FISCHER1, Erik Schäffer1 

1The Center for Plant Molecular Biology (ZMBP), Tübingen, Germany 

Mitochondria form a dynamic network that is organized by 

transport along the cytoskeleton and constantly undergoes tu-

bulation, fission, and fusion. These processes are mediated via 

the attachment of the MOM to microtubules and, if dysfunc-

tional, are linked to neuro-degenerative diseases. The motor 

protein kinesin-1 (KIF5) has been shown to be attached to the 

MOM via the adaptor protein TRAK1/2 and the linker GTPase 

Miro1. This motor-adaptor complex is central for anterograde 

transport of mitochondria. However, it is unclear what the stoi-

chiometry of the complex is, how much force it can generate, 

how many complexes are required, and how the process is reg-

ulated. The goal of the project is to understand the mechanics 

and dynamics of the transport complex by using single-mole-

cule force and fluorescence microscopy. I will use reconstituted 

assays with purified mitochondria to study their dynamics, force 

production, and regulation. Furthermore, we will compare these 

measurements with mitochondria isolated from cells harboring 

point mutations of Miro1 that have been related to neurodegen-

erative diseases. In addition, I will reconstitute a minimal 

transport complex using recombinant proteins tagged with a flu-

orescent tags. With this approach I will determine the stoichi-

ometry, dynamics, and mechanical properties of this minimal 

complex and its potential regulation by Ca2+. 
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P-20: Translational regulation of arginine decarboxylase 

transcripts by an ancient cis-element and its role in plant 

disease development 

ERIN S. RITCHIE1, Dousheng Wu1, and Thomas Lahaye1 

1ZMBP, Eberhard-Karls-University Tübingen, Tübingen, Germany 

Arginine decarboxylase (ADC) is a rate limiting enzyme in the 

plant polyamine (PA) synthesis pathway. ADC converts argi-

nine to agmatine, which is used to generate putrescine, an im-

portant PA involved in development and stress responses. 

Studies of PA anabolic enzymes in plants and animals have re-

vealed numerous cases where expression is controlled at the 

translational level. We identified a novel ~50 bp cis-regulatory 

element in the 5’UTR of native ADC transcripts, termed the 

ADC-box, that attenuates translation and is conserved across 

land plants. This ADC-box is predicted to form a tentative RNA 

secondary structure that interferes with ribosomes to reduce 

ADC translation; however, the details of this negative regulatory 

mechanism remain unclear. Also remaining elusive is the func-

tion of an upstream open reading frame (uORF) located up-

stream of the ADC-box. CRISPR mutagenesis of the uORF and 

ADC-box in tomato and Arabidopsis plants will hopefully eluci-

date the role and functionality of these elements and the finer 

details of the negative regulatory mechanism. Interestingly, the 

broad-host plant pathogen, Ralstonia solanacearum, specifi-

cally targets the ADC-box via an injected effector protein, 

Brg11. Brg11 binds to the ADC-box to induce truncated ADC 

transcripts that evade translational regulation, leading to in-

creased host ADC activity and putrescine levels; the pathogenic 

implications of this will be investigated during this project. 
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P-22: Pyramiding and functional expression of drought tol-

erance genes in Egyptian rice 

HAYTHAM A. FREEG1, Kottob Attia2, Ali A. Aboshosha3, Stuart 
Casson4 

1Rice Research &training centre, Agriculture research Centre, Egypt, 

and Visiting PhD student, The University of Sheffield, Sheffield. U.K. 
2 Agriculture research Centre. Egypt. 
3 Kaferelshiekh University, Kafr ELShiekh, Egypt. 
4The University of Sheffield, Sheffield. U.K 

Rice cultivation is limited by a sparsity of water resources in 

Egypt. Developing drought tolerant varieties along with under-

standing the mechanisms affecting drought tolerance are es-

sential issues for rice breeding. we have crossed drought toler-

ant international varieties with two commercial Egyptian varie-

ties using the back-cross method and Marker Assisted Selec-

tion (MAS) approach. Advanced lines of these crosses have 

been selected under drought-stress conditions and in this study, 

we evaluated the top candidate line along with its parental gen-

otypes under control and drought stress conditions. The ad-

vanced candidate line showed superiority in terms of yield and 

its related traits under drought stress conditions, exceeding the 

two parental and the checks genotypes. Analysis of the SSR 

markers associated with drought tolerance QTLs indicate that 

the candidate line inherited most of these QTLs from the toler-

ant parent.The functional expression profiles of drought toler-

ance related genes has been studied and several appear to be 

more strongly expressed in the candidate line under both con-

trol and drought conditions, pointing to an additive effect of the 

inherited genes. Physiological analyses including proline con-

tent, SOD activity and Fv/Fm have also been assayed and indi-

cate improved basal drought tolerance of the candidate line. 
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P-24: Adaptations of maize to low phosphate availability: 

Establishing regulatory networks from large-scale quanti-

tative proteomic profiling 

MINGJIE HE1 

1Department of Plant Systems Biology, University of Hohenheim, 

Stuttgart, Germany 

This is a branching research subject belongs to Sino-German 

International Research Training Group (IRTG), titled as “Adap-

tation of maize-based food-feed-energy systems to limited 

phosphate resources”. The aim of this interdisciplinary project 

is to investigate low phosphorus adaptation of plants and recy-

cling processes within the phosphorous cycle. Allocation of as-

similated carbon to different tissues or organs is strongly influ-

enced by nutrient availability (Hermans et al., 2006, Trends in 

Plant Science). Phosphorus is usually a poorly available nutri-

ent to plants due to fixation and extremely low diffusion rates of 

phosphates in the soil (Shen et al., 2011, Plant Physiology). 

Thus, deciphering regulatory network of carbon resource allo-

cation under different phosphate availabilities is essential to in-

dicate clues for fertilization management, phenotype studying 

and genetic breeding, which is also the contribution that made 

to IRTG. This subject research aims to establishing regulatory 

networks from large-scale quantitative proteomic profiling in re-

sponse to low phosphate availability in maize, integrating differ-

ent genetic dispositions for phosphate use efficiency and toler-

ance with resulting alterations in carbon allocation under differ-

ent phosphate availabilities from the soil. We are specifically in-

terested in the underlying regulatory processes (pathways, ki-

nases, phosphatases, transporters) which become active at dif-

ferent developmental phases. 
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07:30-09:00 Breakfast & Check-Out 

09:00-10:30 Talks: Session-5 
Chair: Alba González-Hernando (MPI Tübingen) 

 Prof. Dr. Andreas Hiltbrunner 
(University of Freiburg, invited speaker) 

 Jennifer Saile 
(University of Mainz) 

 Simon Klesen 
(University of Tübingen) 

 Max Gilbert 
(University of Hohenheim) 

10:30-11:00 Coffee Break 

11:00-11:45 Talks: Session-6 

Chair: Wang Yan (University of Tübingen) 

 Dr. Oliver Lange 
(Alexander von Humboldt Foundation, invited 
speaker) 

 Prof. Dr. Ive De Smet 
(University of Gent, invited speaker) 

12:00-12:30 Closing Notes & Awards 

12:30-13:30 Lunch 

by 13:30 Official End & Departure 

by 15:00 20th ZMBP-Anniversary Celebrations in Tübingen 
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T5-01: Enlightening views on phytochromes 

ANDREAS HILTBRUNNER1 

1Institute of Biology II and Signalling Research Centres BIOSS and 

CIBSS, University of Freiburg, Freiburg, Germany 

Phytochromes are red/far-red light receptors in plants important 

for the adaptation of growth and development to the environ-

ment. Despite half a century of research on phytochromes, 

many aspects of phytochromes and phytochrome signalling are 

still enigmatic. How is it possible that phytochromes with the 

same chromophore and the same absorption spectra have very 

different action spectra and why is this difference important? 

When in the evolutionary history of phytochromes did this dif-

ference evolve and did it evolve only once or multiple times? 

And finally, how did the water-to-land transition of plants affect 

the evolution of phytochromes and phytochrome signalling 

pathways? These are questions that we are addressing in our 

research. In my talk I want to discuss different hypotheses and 

provide an update on the current status of our projects. 
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T5-02: Regulation of light- and sugar-dependent alternative 

splicing during early photomorphogenesis 

JENNIFER SAILE1,2, Theresa Wießner-Kroh2, Lisa Hartmann2, 
Andreas Wachter1,2 

1Institute for Molecular Physiology, Molecular Plant Science, University 

of Mainz, Mainz, Germany  
2Center for Plant Molecular Biology (ZMBP), General Genetics, Uni-

versity of Tübingen, Tübingen, Germany 

Alternative precursor mRNA splicing (AS) is increasingly recog-

nized to play an eminent role in plant development. Accordingly, 

tight regulation of AS in response to internal and external cues 

allows fine-tuning of gene expression. Among the numerous ex-

ternal signals plants perceive to adjust their development, light 

is of particular importance and controls several processes in-

cluding seedling photomorphogenesis. Photomorphogenesis is 

a developmental transition that dark-grown seedlings undergo 

upon light exposure and which is accompanied by the repro-

gramming of gene expression via changes in both total tran-

script levels and AS. In our previous work, we have demon-

strated that illumination and sucrose supply trigger similar AS 

changes in etiolated Arabidopsis seedlings, indicating that light-

mediated AS may primarily respond to metabolic signals. Fur-

thermore, chemical inhibition of kinase signaling induced spe-

cific splicing shifts, suggesting a role of protein phosphorylation 

in changing the AS pattern. Using phosphoproteomics we iden-

tified a group of splicing regulators from the Serine/Arginine-rich 

(SR) protein family that shows sugar dependent phosphoryla-

tion. Preliminary data revealed that the metabolic state affects 

the phosphorylation pattern of SR proteins and is accompanied 

by a redistribution of these regulators within the nucleus. Thus, 

we propose that SR proteins might be involved in the upstream 

signaling of light- and sugar-mediated AS via phosphorylation-

dependent modulation of their activity. 
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T5-03: Regulation of intercellular small RNA mobility 

SIMON KLESEN1, Kristine Hill1, Marja Timmermans1 

1ZMBP, University of Tübingen, Germany 

Small RNAs (sRNA) are a class of non-coding RNA involved in 

a wide range of biological processes. In recent years, small 

RNAs emerged as potent signals with morphogen-like capabili-

ties that control key developmental processes. We recently 

showed that gatekeepers, polarized to defined cell-cell inter-

faces, restrict mobility independently from other mobile mole-

cules. Additionally, they can generate directional movement at 

cell-cell interfaces that creates selectivity in long distance small 

RNA mobility by regulating entry into the phloem. Interestingly, 

selective restriction of small RNA mobility in stem cell niches 

forms functional domains. To investigate small RNA mobility we 

are using an artificial miRNA system targeting the GFP tran-

script, which is based on an endogenous precursor, miRNA390. 

Our major question now is to understand the mechanism regu-

lating small RNA mobility. To achieve this we are performing 

genetic screens in distinct developmental contexts to uncover 

factors facilitating as well as restricting small RNA mobility, the 

results of which will be presented at the meeting. 
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T5-04: Global identification of protein complexes within the 

membrane proteome of Arabidopsis roots using a SEC-MS 

approach 

MAX GILBERT1, Waltraud Schulze1 

1University of Hohenheim, Stuttgart, Germany 

Protein-protein interactions (PPi) are the most basic foundation 

of cellular life as we know it. In processes like signal transduc-

tion or plant defense, protein complexes are strictly regulated 

and complex composition is often highly dynamic. By the com-

bination of size exclusion chromatography (SEC) and mass 

spectrometric analysis (MS), we aim to describe dynamics of 

protein complex formation and composition in order to deepen 

our understanding of PPi in a system wide proteomic approach. 

Since native protein separation during SEC is dependent on the 

molecular weight, PPi can influence the retention behavior of 

associated proteins. This shift of retention (“mass-shift”) can be 

detected and evaluated by MS-analysis (Gilbert and Schulze, 

2019). With the information gathered through mass-shift- and 

correlation-analysis, we predict PPi on a proteomic scale and 

describe the results in form of a network. By repeating the ex-

periments under different conditions (eg. N-starvation), it is pos-

sible to describe reactions to different stimuli through compari-

son of network composition changes. 

Gilbert, M. and W. X. Schulze (2019). "Global Identification of Protein 

Complexes within the Membrane Proteome of Arabidopsis Roots Us-

ing a SEC-MS Approach.", J. Proteome Res. 18(1): 107-119. 
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T6-01: Career opportunities throughout academic life 

OLIVER LANGE1 

1Alexander von Humboldt-Foundation, Bonn, Germany 

Funding programs are not about money only. They may func-

tion as strategic tools fostering a career throughout academic 

life. Depending on tenured or untenured positions during the ca-

reer, and responsibilities for group members, your strategy for 

internationalization changes from “internationalize your life” to 

“internationalize your group”. As well, this presentation will in-

troduce the foundations funding schemes for various career 

stages. Furthermore I will address issues that may influence de-

cisions of panel members or referees. 
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T6-02: Feeling the heat: High temperature-triggered          

signalling in plants (and how I landed on that topic) 

Ive DE SMET1 

1VIB-UGent Center for Plant Systems Biology, Ghent University, 

Ghent, Belgium 

High ambient temperature has numerous effects on plant 

growth and development. Our knowledge on thermal sensing 

and response mechanisms in plants has been increasing in the 

past years; mostly through genetics and by focusing on tran-

scriptional changes and associated networks. However, many 

missing links in the thermal signalling cascades are likely gov-

erned by various post-translational modifications. To identify 

these, we applied quantitative phosphoproteomics to Arabidop-

sis seedlings exposed to high ambient temperature, which al-

lowed pinpointing several thermoresponsive phospho-proteins, 

referred to as TOTORO/TARGET OF TEMPERATURE (TOT) 

candidates. These are linked to diverse cellular processes, 

providing us with an entry point to gain mechanistic insight into 

the regulation of distinct pathways by high temper-ature and the 

integration of those various signals in a global response. In par-

allel, we use a similar approach to identify novel high tempera-

ture signalling components in wheat. Taken together, we have 

already identified several novel signalling pathways involved in 

high temperature-mediated plant growth, and I will present our 

latest results. In addition, I will provide an overview of ~20 years 

of scientific career choices to finally land on my current research 

topic. 
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