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Dear Colleagues,

On behalf of the Local Organizing Committee and the international Scientific Advisory Committee we are 
very much honoured to welcome you all at the ́ 9th INTERNATIONAL SYMPOSIUM ON PLANT SENESCENCE´ 
here in the heart of Berlin, Germany, right next to the Gendarmenmarkt. 

The scientific program assembled by the Scientific Advisory Committee and the Local Organizing 
Committee includes 13 keynote talks and 33 oral presentations selected from the submitted abstracts. The 
symposium has been divided into eight sessions covering diverse aspects of plant aging and senescence. 

The conference is jointly organized by the University of Potsdam, the Max Planck Institute of Molecular 
Plant Physiology, and the Arab-German Young Academy of Sciences and Humanities (AGYA). 

The University of Potsdam (UP) has been established as a new research and teaching entity shortly after 
the reunification of East and West Germany. UP is thus a young university, just 27 years of age. The Max 
Planck Institute of Molecular Plant Physiology is one of the 83 institutes of the Max Planck Society. 

The Arab-German Young Academy of Sciences and Humanities (AGYA) is based at the Berlin-Brandenburg 
Academy of Sciences and Humanities (BBAW) and at the Academy of Scientific Research and Technology 
(ASRT) in Egypt. It was established in 2013 as the first bilateral young academy worldwide. AGYA 
promotes research cooperation among outstanding early-career researchers (3–10 years after PhD) from 
all disciplines who are affiliated with a research institution in Germany or any Arab country. AGYA is 
funded by the German Federal Ministry of Education and Research (BMBF) and various Arab cooperation 
partners. Salma Balazadeh, Group Leader of the cooperative research group “Stress Control Networks” at 
the Max Planck Institute of Molecular Plant Physiology in Potsdam, Germany and member of the scientific 
organising committee of this conference, is AGYA member since 2014.

With a warm welcome, 

Salma Balazadeh

MPI of Molecular Plant 
Physiology, Potsdam, 
Germany

Bernd Mueller-Roeber

University of Potsdam, 
Germany

Welcome
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VENUE

The symposium will be held in Berlin, Germany, Berlin-Brandenburg 

Academy of Sciences and Humanities (BBAW). The BBAW building is located in the

center of Berlin and can be easily reached by public traffic (train, flight).

Address

Berlin-Brandenburg Academy of Sciences and Humanities (BBAW)

Markgrafenstraße 38

10117 Berlin, Germany

Google Maps 
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SCIENTIFIC PROGRAM 
April 1, 2019, 

Monday 

 

   

10:00-14:00   Arrival and registration  

14:00-14:20 Opening remarks   

  
SESSION 1: MOLECULAR LAYERS OF SENESCENCE 
REGULATION 

 Chair: Salma Balazadeh, MPI of Molecular Plant Physiology, 
Germany 

 

14:20-15:10 Hong Gil Nam, Center for Plant Aging Research, IBS, Dageu, 
South Korea  

 Networks of clocks and senescence and their transition in plant 

aging 

15:10-15:30 Sarah Lederer, Freie Universität Berlin, Germany  

 Calcium and CDPK in the longevity of plants 

15:30-15:50 Purva Karia, University of Toronto, Canada  

 The mitochondrial tail-anchored protein TTM1 mediates ABA-

induced senescence 

15:50-16:20 Coffee break   

 Chair: Sucheng Gan, Cornell College of Agriculture and Life 
Sciences, USA 

 

16:20-16:50 Pyung Ok Lim, DGIST, Daegu, South Korea 

 Multidimensional approaches toward understanding leaf 

senescence: from omics to ecology 

16:50-17:10 Iman Kamranfar, University of Potsdam, Germany 

 NAC transcription factor RD26: a key regulator of catabolism 

during senescence 

17:10-17:30 Nico Dissmeyer, Leibniz Institute of Plant Biochemistry 
(IPB), Halle, Germany 

 Conditional protein function via N-degron pathway mediated 

proteostasis in stress physiology 

17:30-17:50 Zhonghai Li, Center for Plant Aging Research, IBS, Daegu, 
Republic of Korea 

 ATM suppresses leaf senescence triggered by DNA double-strand 

break through epigenetic control of senescence-associated genes 

in Arabidopsis 

 

18:00-21:00               Welcome reception at Venue 
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April 2, 2019, 

Tuesday 

 

  

 SESSION 2: HORMONAL AND METABOLIC CONTROL 
OF SENESCENCE 

 Chair: Karin Krupinska, Institute of Botany, CAU Kiel, 
Germany 

9:00-9:50 Sucheng Gan, Cornell College of Agriculture and Life 
Sciences, USA 

 Making sense and use of senescence 

9:50-10:10 Amnon Lers, ARO, The Volcani Center, Rishon LeZion, 
Israel   

 T2-type Ribonuclease function in ethylene associated processes 

10:10-10:30 Kewei Zhang, Zhejiang Normal University, China 

 Feedback induction of salicylic acid hydroxylation serves as a 

brake in leaf senescence 

10:30-11:00 Coffee break 

 Chair: Pyung Ok Lim, DGIST, Daegu, South Korea 

11:00-11:30 Hong-Wei Guo, SUSTech, Schenzen, China 

 Integrative regulation of plant senescence by an EBFs-EIN3 

module 

11:30-11:50 Yongfeng Guo, Tobacco Research Institute, Qingdao, 
Shandong, China 

 The small peptide CLE14 regulates natural and salinity-induced 

leaf senescence via JUB1-mediated homoeostasis of reactive 

oxygen species (ROS) in Arabidopsis 

11:50-12:10 Marta Juvany, Umeå Plant Science Center, Umeå, Sweden 

 Metabolic adjustments required for extended leaf longevity under 

prolonged darkness 

12:10-12:30 Rumana Keyani, COMSATS University, Islamabad, Pakistan 
 NUCLEOREDOXIN guards against oxidative stress by protecting 

antioxidant enzymes 

12:30-14:00 Lunch 

 

 SESSION 3: STRESS-INDUCED SENESCENCE 

 Chair: Hong Gil Nam, Center for Plant Aging Research, IBS, 
Dageu, South Korea 

 

14:00-14:50 Rashmi Sasidharan, Utrecht University, The Netherlands 

 Flooding stress survival: anticipate, acclimate and reanimate 

14:50-15:10 Shimon Gepstein, Kinneret College and the Technion, Israel 
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 Releasing the brakes: cytokinins delay senescence and confer 

extreme drought tolerance by desensitization of environmental 

clues 

15:10-15:30 Nazeer Fataftah, Umeå University, Sweden 
The capacity of changes in inorganic and organic nitrogen level 

to influence autumn leaf senescence in aspen 

15:30-16:00 Coffee break   

 Chair: Shimon Gepstein, Kinneret College and the Technion, 
Israel 

16:00-16:20 Wolfgang Dröge-Laser, Julius-Maximilians-Universität 
Würzburg, Germany 

 The SnrK1-C/S1 bZIP transcription factor network supports 

metabolic reprogramming and survival during dark-induced 

senescence 

16:20-16:40 Vanessa Clouet, Institut de Génétique, Environnement et 
Protection des Plantes, France 

 Involvement of oilseed rape PI-WSCPs "Protease Inhibitors - 

Water Soluble Chlorophyll Binding Proteins" in nitrogen 

management and stress tolerance 

16:40-17:00 Moez Hanin, University of Sfax, Tunisia 

 The RSS1-PP1 pathway and its role in plant tolerance to abiotic 

stresses 

17:00-17:15 Charlotte Ost, Martin-Luther-Universität Halle-Wittenberg, 
Germany 

 BEP - Barley Epigenome Project  

17:15-17:30 Christina Mohr, Martin-Luther-Universität Halle-
Wittenberg, Germany 

 Transcriptomics of stress induced and development dependent 

senescence in barley 

17:30-19:00 Poster session 

 

    

April 3, 2019,  

Wednesday 
 

 SESSION 4: TISSUE- AND ORGAN-SPECIFIC ASPECTS 
OF SENESCENCE 

 Chair: Amnon Lers, ARO, The Volcani Center, Rishon 
LeZion, Israel   

9:00-9:50 Mark Aurel Schoettler, MPI of Molecular Plant Physiology, 
Germany 
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 Systems biology of leaf ontogenesis in tobacco – from thylakoid 

biogenesis to senescence  

9:50-10:10 Shimon Meir, Agricultural Research Organization (ARO), 
The Volcani Center, Israel 

 Cell separation as a final stage of flower senescence: Novelties 

and challenges in controlling floral abscission 

10:10-10:30 Nico von Wirén, Leibniz-Institute of Plant Genetics & Crop 
Plant Research, Gatersleben, Germany 

 Characterization of plant age-dependent root senescence in 

barley 

10:30-11:00 Coffee break 

 Chair: Hilary Rogers, Cardiff University, UK 

11:00-11:40 Remko Offringa, Leiden University, The Netherlands 

 A suppressor of axillary meristem maturation promotes 

longevity in flowering plants 

11:40-12:10 Moritz Nowak, VIB, Gent, Belgium 

 KIRA1 and ORESARA1 terminate flower receptivity by 

promoting senescence-induced programmed cell death in the 

Arabidopsis stigma  

12:10-12:30 Annika Wein, Albert-Ludwigs Universität Freiburg, 
Germany 

 Stem cell ageing in the Arabidopsis thaliana root 

12:10-12:30 Luise H. Brand, Max Planck Institute for Plant Breeding 
Research, Germany 

 Characterization of stem senescence of annual and perennial 

Brassicaceae species 

12:30-14:00 Lunch and poster session 

  

 SESSION 5: AUTOPHAGY AND SENESCENCE 

 Chair: Nico von Wirén, Leibniz-Institute of Plant Genetics & 
Crop Plant Research, Germany 

14:00-14:50 Richard Vierstra, University of Wisconsin, Madison, USA 

 Autophagy, the master of bulk and selective recycling 

14:50-15:20 Tamar Avin-Wittenberg, Hebrew University of Jerusalem, 
Israel 

 Autophagy and nutrient remobilization during senescence 

15:20-15:40 Anne Marmagne, Institut Jean-Pierre Bourgin, INRA, France 
 Autophagy and plant proteases for N remobilization during leaf 

senescence 

15:40-15:55 Jie Luo, Institut Jean-Pierre Bourgin, INRA, France 
 Multiple omics uncover the roles of autophagy on maintaining the 
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balance of endomembrane compositions in Arabidopsis 

15:55-16:10 Venkatesh Thriumalaikumar, MPI of Molecular Plant 
Physiology, Germany 

 Selective autophagy regulates thermomemory in Arabidopsis 

thaliana 

 

18:00 

19:00-23:00 

BUS transfer to Potsdam 

Conference dinner, Potsdam, Park Sanssouci 
    

April 4, 2019, 

 Thursday 

 
 SESSION 6: RELATED TALKS 
 Chair: Bernd Mueller-Roeber, University of Potsdam, 

Germany 

9:00-9:50 Niels Stein, IPK Gatersleben and University of Göttingen, 
Germany 

 From genome to pan-genome in barley and wheat 

9:50-10:40 Zach Adam, The Hebrew University, Israel 
 Chlorophyll catabolism precedes changes in chloroplast 

structure and proteome during leaf senescence 

10:40-11:10 Coffee break 

 SESSION 7: NUTRIENT RECYCLING AND PLANT 
PRODUCTIVITY 

 Chair: Moez Hanin, University of Sfax, Tunisia 

11:10-11:30 Karin Krupinska, Institute of Botany, CAU Kiel, Germany 
 The senescence associated barley cysteine protease HvPAP14 is 

targeted to chloroplasts and contributes to the degradation of the 

photosynthetic apparatus 

11:30-11:50 Claus-Peter Witte, Leibniz University Hannover, Germany 
 Nucleotide catabolism recycles nucleobase nitrogen 

11:50-12:10 Isabel Schumacher, University of Zurich, Switzerland 
 Evolutionary aspects of chlorophyll breakdown 

12:10-12:30 Su-Hyun Park, Temasek Life Sciences Laboratory, Singapore 

 Arabidopsis ubiquitin-specific proteases UBP12 and UBP13 

shape ORE1 levels during leaf senescence induced by nitrogen 

deficiency 

12:30-12:50 Sichul Lee, Center for Plant Aging Research, IBS, Daegu, 
Republic of Korea 

 Natural variations of the Stay Green gene promoter control 

lifespan and yield in rice cultivars 
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12:50-14:00 Lunch 

 SESSION 8: POSTHARVEST PHYSIOLOGY AND 
SENESCENCE 

 Chair: Shimon Meer, ARO, The Volcani Center, Rishon 
LeZion, Israel 

14:00-14:30 Donald Hunter, The New Zealand Institute for Plant & Food 
Research Limited, New Zealand 

 New insights into the molecular control of postharvest 

senescence through study of Arabidopsis inflorescences 

14:30-14:50 Lucien Bovet, Philip Morris International (PMI), Neuchâtel, 
Switzerland 

 Metabolic and transcriptomic shifts during tobacco leaf post-

harvest senescence 

14:50-15:10 Tie Liu, University of Florida, Gainesville, USA 
 Discovering the genes that are involved in postharvest senescence 

in broccoli (Brassica oleracea) 

15:10-15:30 Sonia Philosoph-Hadas, ARO, The Volcani Center, Rishon 
LeZion, Israel 

 Retardation of cut flower senescence by regulation of anthocyanin 

pigmentation: Role of light, sugar, and developmental stage 

15:30-15:50 Hilary Rogers, Cardiff University, UK 

 Short-term stress affects profiles of volatile organic compounds 

and gene expression in rocket salad during postharvest 

senescence 

15:50:16:00 Concluding remarks (Stefan Hörtensteiner)	 
 

 

 

  



ABSTRACTS
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SESSION	1:	MOLECULAR	LAYERS	OF	SENESCENCE	REGULATION	

Oral	presentation	

Networks of clocks and senescence and their transition in plant 
aging 

 
Hong Gil Nam1,2 

	

1
Center	for	Plant	Aging	Research,	Institute	for	Basic	Science,	Daegu,	42988,	Korea	

2
Department	of	New	Biology,	DGIST,	Daegu,	42988,	Korea	

	

nam@dgist.ac.kr	

	

We previously revealed that ORE1, a NAC transcription factor, forms a trifurcate feed-

forward loop that regulates age-dependent cell death. We built time-evolving regulatory 

networks of NAC transcriptional factors, which show a regulatory inversion from activating 

to repressive regulatory modes at a pre-senescent transition stage. The inversion was 

governed by three hub NACs, and the mutants of hub NACs conferred earlier aging. 

Transcriptomic and proteomic approaches to NACs provide the structure of the regulatory 

network modules, utilized to negatively control senescence-promoting processes at the leaf 

transition stage and thus control the timing of age-dependent senescence. 

Two rice subspecies, Indica and Japonica, show drastically different senescence. We found 

that a quantitative trait locus (QTL) on chromosome 9 is responsible for the short lifespan of 

Indica. The promoter of the Stay Green (SGR) in the QTL locus induces earlier and higher 

expression of the gene in Indica. The Japonica SGR allele introduced into Indica varieties led 

to delayed leaf senescence and increased productivity, suggesting OsSGR can be utilized in 

breeding to improve yield potential. 

The circadian clock coordinates physiological processes with daily environmental cycles to 

enhance the fitness of organisms. To investigate the relationship between clock and aging in 

plants, we first analyzed potential role of circadian clock in regulating plant leaf aging. 

Among core clock components, PRR9 makes new-trifurcate feedforward loop for regulating 

leaf senescence with ORE1 and miR164. Conversely, we found circadian period length is 

shortened with leaf aging and clock-controlled ORE1 affects this period shortening by 

interacting with TOC1, a clock regulator.  

Leaf senescence is regulated by diverse environmental factors. The red to far-red light ratio 

(R:FR) is reduced under vegetation shade, thus initiating leaf senescence. We revealed the 

antagonistic role of phyA and phyB in regulating leaf senescence under FR. Furthermore, we 

elucidated that the role of phyB in leaf senescence is changed by R:FR. These imply that 

antagonism between phyA and phyB is involved in fine-tuning leaf senescence under varying 

FR conditions. 
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SESSION	1:	MOLECULAR	LAYERS	OF	SENESCENCE	REGULATION	

Oral	presentation		

Calcium and CDPK in the longevity of plants 

Sarah C. Lederer 1, Fabian-Philipp Sylvester1, Philipp Schulz2, Anja Liese1 and Tina Romeis2 

1
 Dahlem	Centre	of	Plant	Sciences,	Freie	Universität	Berlin,	Königin-Luise-Straße	12,	14195	Berlin,	

Germany	
2
Leibniz	Institute	of	Plant	Biochemistry,	Halle	(Saale),	Germany 

	

sarahlederer@zedat.fu-berlin.de	

	

During their lifetime plants undergo diverse physiological changes based on a complex 

regulatory network. The period of senescence is defined as the last one. Beside of hormones, 

reactive oxygen species and other regulatory mechanisms, calcium is discussed as a positive 

regulator in the process of senescence. The underlying molecular mechanism is unknown. 

Calcium-dependant protein kinases (CDPKs) are known key regulators in signal transduction 

pathways, which can sense calcium signatures and translate them into specific downstream 

target phosphorylation. 

We identified a CDPK, which functions as a positive regulator of the longevity in 

Arabidopsis. The in vitro biochemical analysis with recombinant, purified enzyme reveals a 

clear calcium dependency in kinase assay. The K50 for calcium is fairly low indicating it’s in 

vivo function at low changes of the intracellular calcium concentration. Furthermore, single 

EF hand motifs, the consensus sequence for calcium binding, contribute differently to this low 

calcium sensitivity. 

For this respective enzyme, we isolated CDPK mutant lines and generated overexpression 

lines. In dark-induced senescence experiments the overexpression lines show a higher 

chlorophyll content than the wildtype. The mutant lines are characterized by an early 

senescence phenotype. 

We propose that this CDPK may represent a link between developmental calcium signalling 

and senescence. 

 

Key words: CDPK, Calcium, Longevity, Kinase, Activity measurements 
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SESSION	1:	MOLECULAR	LAYERS	OF	SENESCENCE	REGULATION	

Oral	presentation		

The mitochondrial tail-anchored protein TTM1 mediates ABA-
induced senescence 

 
Purva Karya1, Wolfgang Moeder1, Kazuo Ebine2, Takashi Ueda2 and Keiko Yoshioka1 

1
 Department	of	Cell	&	Systems	Biology,	University	of	Toronto,	Toronto,	Ontario,	Canada	

2
 National	Institute	for	Basic	Biology.	Nishigonaka	38,	Myodaiji,	Okazaki	444-8585	Aichi,	Japan	

	

purva.karia@mail.utoronto.ca 

Tail-anchored (TA) proteins are a class of proteins that are integrated into the membrane via 

their C-terminal hydrophobic sequence. These TA proteins perform essential functions on the 

cytosolic face and are involved in diverse functions including redox reactions, vesicular 

trafficking and programmed cell death (PCD). The Arabidopsis genome encodes over 150 TA 

proteins. Arabidopsis TTM1 and TTM2 are TA proteins and belong to the Triphosphate 

Tunnel Metalloenzyme (TTM) superfamily. Confocal microscopy unveiled sub-cellular 

localization of TTM1 and TTM2 to the mitochondrial outer membrane. Both, TTM1 and 

TTM2 possess pyrophosphatase activity in vitro which is unique as a member of TTM 

superfamily. Our study revealed that TTM2 negatively regulates immunity-related PCD 

whereas TTM1 positively regulates senescence-related PCD. Promoter swap experiments 

suggest that the difference in their biological function is governed by their transcriptional 

regulation. Further, the knockout mutant of TTM1 displays delayed senescence not only 

during natural development but also upon prolonged dark or ABA treatment. Published 

phospho-proteomic studies revealed TTM1 phosphorylation at S437 upon ABA treatment. 

Hence, we have hypothesized that TTM1 phosphorylation upon ABA is important for its 

function in regulating senescence. We show the importance of TTM1 phosphorylation in 

regulating senescence. TTM1 phospho-mimic mutants complement the delayed senescence 

phenotype of ttm1 whereas phospho-null mutants do not complement. Our current data 

suggests the existence of an ABA-related kinase that phosphorylates TTM1. Together these 

data indicate that phosphorylation of mitochondrial outer membrane localized TA protein, 

TTM1, is crucial in regulating ABA-induced leaf senescence. 

 

Key words: Mitochondrial tail-anchored protein, Triphosphate tunnel metalloenzyme (TTM), Programmed cell 

death, Senescence, Abscisic acid 
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SESSION	1:	MOLECULAR	LAYERS	OF	SENESCENCE	REGULATION	

Oral	presentation 

Multidimensional approaches toward understanding leaf 
senescence: from omics to ecology 

 
Pyung Ok Lim1, Hyo Jung Kim2, Jeongsik Kim2, Hye Ryun Woo1, Hong Gil Nam1,2 and 

collaborators 
1
Dept.	of	New	Biology,	DGIST	

2
Plant	Aging	Research	Center,	IBS,	Republic	of	Korea	

	

polim@dgist.ac.kr	

 

Leaf senescence is finely regulated and occurs by an intricate integration of multiple 

developmental and environmental signals. As a consequence, it is assumed that leaf 

senescence is a highly complex process involving the collective actions of thousands of genes 

and multiple pathways associated with aging, as well as their interplays, thereby complicating 

genetic and molecular analyses of senescence.  

To understand leaf senescence, where the influence of many external and internal signals is 

balanced to allow controlled degeneration of cellular components, it is essential to study the 

system in its entirety. A highly resolved and multidimensional transcriptome map generated 

from our RNA-seq data revealed that senescing leaves showed more coordinated temporal 

changes in transcriptomes than growing leaves, with sophisticated regulatory networks 

comprising transcription factors and diverse small regulatory RNAs. Furthermore, we also 

performed comparative transcriptome analyses in genetic mutants, the ethylene-insensitive 

mutant ein2/ore3 and the constitutive cytokinin response mutant ahk3/ore12, to dissect the 

role of hormone signaling pathways during leaf senescence. From this study, we found that 

ethylene acts as a senescence-promoting factor via the transcriptional regulation of stress-

related responses, whereas cytokinin acts as an anti-senescing agent by maintaining cellular 

activities and preserving the translational machinery. 

Recently, we have developed a new approach and concept that will facilitate systemic 

biological understanding of leaf lifespan and senescence, utilizing the phenome high-

throughput investigator (PHI) with a single-leaf-basis phenotyping platform. Our pilot tests 

showed empirical evidence for the feasibility of quantitative measurement of leaf senescence 

responses and improved performance in order to dissect the progression of senescence 

triggered by different senescence-inducing factors as well as genetic mutations. Such an 

establishment enables new perspectives to be proposed, which will be challenged for 

enhancing our fundamental understanding on the complex process of leaf senescence. 
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SESSION	1:	MOLECULAR	LAYERS	OF	SENESCENCE	REGULATION	

Oral	presentation		

NAC transcription factor RD26: a key regulator of catabolism 
during senescence 

Iman Kamranfar1,2, Mastoureh Sedaghatmehr2, Alisdair R. Fernie2, Salma Balazadeh2 and 

 Bernd Mueller-Roeber1,2 
1
University	of	Potsdam,	Institute	of	Biochemistry	and	Biology,	Karl-Liebknecht-Straße	24-25,	14476	

Potsdam-Golm,	Germany	
2
Max-Planck	Institute	of	Molecular	Plant	Physiology,	14476	Potsdam-Golm,	Germany	

iman.kamranfar@uni-potsdam.de	

Leaf senescence is a highly regulated process culminating in the degradation of cellular 

components and massive reprogramming of metabolism to recover nutrients for transport to 

the sinks. Although transcription factors (TFs) controlling senescence have been identified, 

TFs regulating the widespread catabolic metabolism occurring during senescence have not 

been reported. Here, we identify NAC TF RD26 as such a regulator in Arabidopsis thaliana. 

We show that RD26 positively regulates developmental and dark-induced senescence by 

induction of several senescence-associated genes (SAGs). The RD26 binding site was 

identified and found to be present in promoters of several RD26-responsive genes most of 

which play a role in catabolic pathways during senescence. Protein degradation during dark 

treatment is enhanced in RD26 overexpression (RD26Ox) lines compared to wild type (WT). 

Our data suggest that RD26 triggers the degradation of chloroplast proteins by direct 

induction of CHLOROPLAST VESICULATION (CV) and SAG15/ClpD. Metabolic profiling 

indicated different patterns of metabolic alterations during dark-induced senescence in RD26 

transgenic lines compared to WT. In RD26Ox lines, accumulation of lysine, GABA, purines 

and pyrimidines is reduced compared to WT. Our data furthermore indicate an involvement of 

RD26 in lysine degradation by the direct induction of LKR/SDH, encoding a bifunctional 

enzyme catalysing lysine degradation. RD26 also directly regulates PES1, encoding the main 

enzyme in phytol degradation. Degradation of lysine, phytol and GABA has been suggested 

to be involved in the maintenance of mitochondrial respiration in carbon-limiting conditions. 

We also report a positive role of RD26 in triggering starch degradation and accumulation of 

mono- and disaccharides during senescence by the direct induction of SAG29, AMY1 and 

SFP1, involved in carbohydrate metabolism. Collectively, our data suggest that RD26 is a 

master regulator of primary metabolism reprogramming during senescence. 

 

Key words: Arabidopsis, Dark-induced senescence, Primary metabolism, NAC transcription factor, 

Mitochondrial respiration 
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SESSION	1:	MOLECULAR	LAYERS	OF	SENESCENCE	REGULATION	

Oral	presentation		

Conditional Protein Function via N-Degron Pathway Mediated 
Proteostasis in Stress Physiology 

 
Reichman Pavel1, Klecker Maria1, Naumann Christin1, Faden Frederik1 and Nico Dissmeyer1 

1
Independent	Junior	Research	Group	on	Protein	Recognition	and	Degradation,	Leibniz	Institute	of	

Plant	Biochemistry	(IPB),	Halle	(Saale),	Germany	

	

nico.dissmeyer@ipb-halle.de 

ETHYLENE INSENSITIVE 2 (EIN2) and RESISTANCE TO DESICCATION 21A 

(RD21A) are novel putative degradation targets of the N-degron pathway, formerly known as 

the so-called N-end rule pathway (Dissmeyer, Annu Rev Plant Biol 2019). Transmembrane 

signal transducer EIN2 is a key element of hormone signaling; cysteine protease RD21A of 

response to pathogen attack and water deprivation; both also regulate senescence and cell 

death. The N-degron pathway may relate stability of proteins to the biochemical features of its 

amino (N)-terminus and its modifications (Dissmeyer et al New Phytol 2018, Dissmeyer et al 

Trends BiochemSci 2017). Recent discoveries of our and other’s lab highlight diverse roles in 

plant response to environmental stress and in development, namely in cell proliferation and 

during organ growth (Dong et al. Genes Dev 2017) during plant submergence and under 

hypoxia (White et al Nature Comms 2017) and possibly in autophagy (Havé et al J Exp Bot 

2017). If the N-degron pathway is impaired, plant life is adversely influenced: both biotic and 

abiotic stress responses like in plant-pathogen/herbivore interaction or under high ambient 

temperature are negatively affected. We showed that the N-degron pathway is involved in 

degradation of important regulatory proteins, have developed tools for protein stability 

surveillance and to study N-degron pathway enzymes (E3 ligases, etc., Mot et al New Phytol 

2018), substrate candidates (Naumann et al Meth MolBiol 2016, Reichman et al Meth 

MolBiol 2017) and protein expression “on demand” as genetic tool for biotechnological 

applications (Faden et al Nature Comms 2016). We want to understand molecular functions 

and biological roles of the N-degron pathway by characterizing enzymatic components and 

physiological substrates and develop biotechnological tools based on targeted proteolysis. 

 

Key words: Ethylene, Cytokinin, RD21A protease, Proteostasis, Ubiquitination, Autophagy 
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ATM suppresses leaf senescence triggered by DNA double-strand 
break through epigenetic control of senescence-associated genes in 

Arabidopsis 
Zhonghai Li1,2, JinHee Kim1, Jeongsik Kim1,3, Jae II Lyu1 , Yi Zhang2, Hongwei Guo4, Hong Gil  

Nam1 and Hye Ryun Woo1 

1
 Center	for	Plant	Aging	Research,	Institute	for	Basic	Science	(IBS),	Daegu	42988,	Republic	of	Korea	

2
 Beijing	Advanced	Innovation	Center	for	Tree	Breeding	by	Molecular	Design,	Beijing	Forestry	

University,	Beijing	100083.	China	

 
3
Faculty	of	Science	Education,	Jeju	National	University,	Jeju	63243,	Republic	of	Korea	

4
	Institute	of	Plant	and	Food	Science,	Department	of	Biology,	Southern	University	of	Science	and	

Technology	(SUSTech),	Shenzhen,	Guangdong	518055,	China	

lizhhai@gmail.com	

All living organisms are unavoidably exposed to a variety of endogenous and environmental 

stresses during their lifetimes that can trigger potentially fatal DNA damage, including 

double-strand breaks (DSBs). Although a growing body of evidence indicates that DNA 

damage is one of the prime drivers of the aging process in animals, little is known regarding 

the importance of DNA damage and its repair on lifespan control in plants. Here, we report 

that the level of DSBs increases but DNA repair efficiency decreases as Arabidopsis leaf 

ages. Generation of DSBs by inducible expression of an endonuclease, I-PpoI, leads to 

premature leaf senescence phenotypes. Transcriptome comparison analysis reveals that DSB-

inducing conditions cause changes in transcript profiles significantly similar to those that 

occurred with leaf senescence. Moreover, deficiency in ATAXIA TELANGIECTASIA 

MUTATED (ATM), the chief transducer of the DSB signal, results in premature senescence 

in Arabidopsis. ATM interacts with SUVH2 to repress DSB-induced expression of 

senescence-associated genes, including the genes encoding the WRKY and NAC transcription 

factors, central components of the leaf senescence process, via modulation of histone lysine 

methylation. Our work highlights the significance of ATM in the control of leaf senescence, 

and has significant implications for the conservation of aging mechanisms in animals and 

plants. 

 

Key words: ATM, DNA double-strand break, Leaf senescence, Histone methylation, SUVH2 
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ORESARA15, a PLATZ transcription factor, mediates leaf 
growth and senescence in Arabidopsis  

JinHee Kim1, Jeongsik Kim1, Sang Eun Jun2, Rupak Timilsina3, Hong Gil  

Nam1, Gyung-Tae Kim2 and Hye Ryun Woo3 

1
 Center	for	Plant	Aging	Research,	Institute	for	Basic	Science	(IBS),	Daegu	42988,	Republic	of	Korea	

2
	Department	of	Molecular	Biotechnology,	Dong-A	University,	Busan	49315,	Korea	

	
3
	Department	of	New	Biology,	DGIST,	Daegu	42988,	Korea	

hrwoo@dgist.ac.kr	

Plant leaves undergo a series of developmental changes from leaf primordium initiation 

through growth and maturation to senescence throughout their life span. Although the 

mechanisms underlying leaf senescence have been intensively elucidated, our knowledge of 

the interrelationship between early leaf development and senescence is still fragmentary. 

Here, we identified the oresara15-1 Dominant (ore15-1D) mutant which had an extended leaf 

longevity under natural and stressed conditions and an enlarged leaf size, from activation-

tagged lines of Arabidopsis. ORE15 encodes a PLANT A/T-RICH SEQUENCE- AND 

ZINC-BINDING PROTEIN family transcription factor. A transcriptome analysis in early 

developing leaves of ore15-1D and ore15-2, a loss-of-function mutant of ORE15, revealed 

that ORE15 primarily regulates the expression of cell proliferation-mediated growth 

regulators. ORE15 enhanced leaf growth by promoting the rate and duration of cell 

proliferation in the earlier stage and suppressed leaf senescence in the later stage by 

modulating the GROWTH-REGULATING FACTOR (GRF)/GRF-INTERACTING 

FACTOR regulatory pathway. Our study highlighted a molecular conjunction through ORE15 

between growth and senescence, which are two temporally separate developmental	processes 

during leaf life span. 

 

Key words: Leaf senescence, Leaf growth, Cell proliferation, Arabidopsis, PLATZ 
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MicroRNA840 positively regulates plant aging in Arabidopsis by 
interfering with PPR and WHIRLY3 at posttranscriptional and 

translational levels  
Yujun Ren1, Faan Tian1, Wei Lan1 and Ying Miao1 

1
 Center	for	Molecular	Cell	and	Systems	Biology,	College	of	Life	Sciences,	Fujian	Agriculture	and	

Forestry	University,	Fuzhou,	350002,	China	

ymiao@fafu.edu.cn		

MicroRNAs (miRNAs) play an important role in regulating plant development and in 

response to environmental cues. It regulates target gene expression by attenuating translation, 

or by cleaving mRNA, or by working as an enhancer. However, their roles in simultaneously 

regulating two or more target genes by different action modes is unclear. Here we report a 

unique miRNA-target configuration, PPR-miR840-WHIRLY3, which plays a role in regulating 

senescence in Arabidopsis. MicroRNA840 (miR840) is located in the overlapping 3’UTR 

region of the two adjacent genes, WHIRLY3 (WHY3) and a pentatricopeptide repeat (PPR) 

like protein encoding gene. It can cleave their transcripts within the 3’UTR region in vivo. 

MiR840 is highly expressed at the onset of plant senescence and overexpression accelerates 

senescence process, whereas its suppression displays the inverse phenotype. Using transgenic 

Nicotiana benthamiana for heterologous expression of WHY3 or PPR coding sequence with 

and without their 3’UTR or with a mutated 3’UTR in combination with different miR840 

expression constructs, we proved that miR840 represses PPR expression by cleaving its 

mRNA transcripts, whereas WHY3 protein accumulation was attenuated by translation 

inhibition, as shown by immunodetection and activity assays with a luciferase (LUC) 

construct c-terminally fused to the WHY3 protein. Interestingly, miR840 interferes with 

WHY3 and PPR expression independently and through both targets it synergistically regulates 

the expression of different subset of senescence-associated genes to regulate plant aging. 

Therefore, this study demonstrates a new miRNA mechanism to dually regulate its targets via 

different action modes, and provides a new case study how a miRNA positively functions in 

regulating senescence in plant. 

 

Key words: Plant senescence, Genetics, Post-transcriptional control, Arabidopsis, MicroRNA 
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 Transcriptome analysis reveals the involvement of WRKY 
transcription factors in petal senescence and associated 
anthocyanin biosynthesis in Jasminum sambac flowers 

Wei Wang1, Meng Zhang1, Meiling Lyu1, Yuan Yuan1 and Binghua Wu1 

1
 Fujian	Provincial	Key	Laboratory	of	Plant	Functional	Biology,	College	of	Horticulture,	Fujian	A	&	F	

University,	Fuzhou	350002,	China		

binghua.wu@fafu.edu.cn	

Being a valued aromatic and ornamental plant, Jasminum sambac is widely cultivated in the 

Southeast Asia for utilization of its flowers. Floral aging in J. sambac starts about 24 hours 

post anthesis (HPA) and ends up in about 36 HPA, with a visual sign of petal-color-turning 

from white to violet. UPLC-TOF-MS analysis indicated the accumulation of cyanidin 3-

rutinoside associated with the aging progression. Floral ethylene release peaked at c.a. 24 

HPA correlating with senescence development and color change. To gain more inside into the 

gene regulation network in this particular flower aging process, we conduct a transcriptome 

analysis using total RNA samples from petals at 0, 12, 24 and 36 HPA. We identified several 

transcription factors which were co-expressed well with anthocyanin biosynthesis and 

ethylene biosynthesis/responsive genes. These included one MYC gene, two bHLH genes and 

three WRKY genes among others. We isolated the full-length cDNA sequences of these genes 

and further characterized their functions in transgenic J. sambac, petunia and Arabidopsis that 

together provided primary evidences of a master effect on floral aging by the WRKY 

transcription factors. 

 

Key words: Floral aging, Transcriptome, WRKY transcription factor, Anthocyanin biosynthesis, Petal 
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A tripartite amplification loop involving the transcription factor 
WRKY75, salicylic acid, and reactive oxygen species accelerates 

leaf senescence	
Pengru Guo1, Zhonghai Li2, Peixin Huang1, Bosheng Li1 , Shuang Fang3 , Jinfang Chu3 and 

Hongwei Guo1 
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2 The	State	Key	Laboratory	of	Protein	and	Plant	Gene	Research,	Peking-Tsinghua	Joint	Center	for	Life	

Sciences,	Academy	for	Advanced	Interdisciplinary	Studies,	School	of	Life	Sciences,	Peking	University,	

Beijing	100871,	China	
3
 National	Center	for	Plant	Gene	Research	(Beijing),	Institute	of	Genetics	and	Developmental	Biology,	

Chinese	Academy	of	Sciences,	Beijing	100864,	China 

	

18690868973@163.com 

Leaf senescence is a highly coordinated, complicated process involving the integration of 

numerous internal and environmental signals. Salicylic acid (SA) and reactive oxygen species 

(ROS) are two well-defined inducers of leaf senescence whose contents progressively and 

interdependently increase during leaf senescence via an unknown mechanism. Here, we 

characterized the transcription factor WRKY75 as a positive regulator of leaf senescence in 

Arabidopsis thaliana. Knockdown or knockout of WRKY75 delayed age-dependent leaf 

senescence, while overexpression of WRKY75 accelerated this process. WRKY75 transcription 

is induced by age, SA, H2O2, and multiple plant hormones. Meanwhile, WRKY75 promotes 

SA production by inducing the transcription of SA INDUCTION-DEFICIENT2 (SID2) and 

suppresses H2O2 scavenging, partly by repressing the transcription of CATALASE2 (CAT2). 

Genetic analysis revealed that the mutation of SID2 or an increase in catalase activity rescued 

the precocious leaf senescence phenotype evoked by WRKY75 overexpression. Based on these 

results, we propose a tripartite amplification loop model in which WRKY75, SA, and ROS 

undergo a gradual but self-sustained rise driven by three interlinking positive feedback loops. 

This tripartite amplification loop provides a molecular framework connecting upstream 

signals, such as age and plant hormones, to the downstream regulatory network executed by 

SA- and H2O2-responsive transcription factors during leaf senescence. 

 

Key words: Leaf senescence, Salicylic acid, Reactive oxygen species, WRKY transcription factor, Disease 

resistance 
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 Molecular mechanism of histone variant HTB9 regulating leaf 
senescence and lignin biosynthesis in Arabidopsis 

Houling Wang1, Zhonghai Li1 and Hongwei Guo2 

1
 Beijing	Forestry	University	

2 Southern	University	of	Science	and	Technology 

	

whling@bjfu.edu.cn 

Leaf senescence is the last stage of leaf development, and macromolecular degradation and 

nutrient recovery are simultaneously carried out during this process, which affects the yield 

and quality of crops. Some important regulatory factors were identified by forward genetic 

screening, indicating that leaf senescence is a genetically regulated programmed cell death 

process. However, no significant senescence phenotype was observed in most of the loss-of-

function mutants of aging-associated genes identified by molecular biology methods, which 

may be primarily due to functional redundancy. It is very effective to study the function of 

senescence-related genes by constructing function-acquisition mutants. In this project, by 

constructing and screening activated tag mutant library, a mutant HTB9-1D with premature 

senescence and increased stalk thickness was obtained, which encodes the histone variant of 

H2B family and localizes in the nucleus. Transcriptome analysis revealed that the jasmonic 

acid signaling pathway involved in the regulation of leaf senescence and the phenylpropanoid 

pathway involved in lignin synthesis were significantly enriched in HTB9 overexpressing 

plants, and histochemical staining confirmed the significant increase in lignin content. Taken 

together, our work provides theoretical basis and technical support for cultivation of 

bioenergy plant through directional improvement of leaf senescence process and cell wall 

lignin biosynthesis. 

 

Key words: Leaf senescence, Lignin synthesis, Histone variant, Gene expression regulation, Arabidopsis 

thaliana 
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 A molecular framework for plant immunity and leaf senescence  
Yi Zhang, Zhonghai Li, Houling Wang, Pengru Guo and Hongwei Guo 

Beijing	Forestry	University	

	

yizhang@bjfu.edu.cn 

Senescence is the final stage of leaf development and triggered by many intrinsic and 

extrinsic factors. As a biotic stress, plant pathogens show interactions with host development. 

Furthermore, an overlap between the pathogen-response and senescence programs is 

beginning to be characterized. However, the relationship between leaf senescence and plant 

immunity is unclear. Pipecolic acid (Pip) production via AGD2-LIKE DEFENSE 

RESPONSE PROTEIN 1 (ALD1) is further catalyzed by FLAVIN-DEPENDENT 

MONOOXYGENASE 1 (FMO1) to produce N-hydroxypipecolic acid (NHP), which is 

crucial for establishment of systemic acquired resistance (SAR) in Arabidopsis. Here, we 

characterized that FMO1 is a senescence-associated gene (SAG) and positively regulates leaf 

senescence in Arabidopsis. Overexpression of FMO1 accelerated leaf senescence in an age-

dependent manner, while loss-of-Function of FMO1 delayed this process. Application of Pip 

could accelerate leaf senescence in wild type and ald1 mutant, but could not act in the fmo1 

mutant, suggesting that NHP might play an important role during leaf senescence. Strikingly, 

the expression of FMO1 was remarkedly regulated by ORE1 and ORS1, which are two key 

transcription factors involved in regulation of age-dependent leaf senescence, implying a 

possible role of ORE1/ORS1 in plant immunity. Moreover, we observed that the resistance 

against Pseudomonas syringae pv. tomato DC3000 in Col-0 increased in senescing leaves 

compared to mature leaves. Taken together, our work proposes that leaf senescence functions 

as a positive physiological response for plant immunity, and NHP might be as an important 

systemic signal molecular to trigger leaf senescence. 

 

Key words: Leaf senescence, Plant immunity, FMO1, ORE1/ORS1, Arabidopsis thaliana 
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Transcription factor networks regulating SAG21: a gene at the 
interface between stress and senescence 

 
Swapna Nayakoti1, Kelly Evans1, Elspeth Ransom1, Ben Wilding1, Faezah Mohd Salleh1, Claire 

Hill2, Barend De Graaf1, Vicky Buchanan Wollaston2 and Hillary Rogers1 
1
 Cardiff	University,	School	of	Biosciences,	Sir	Martin	Evans	Building,	Museum	Avenue,	Cardiff,	CF10	

3AT,	UK.	
2
School	of	Life	Sciences,	University	of	Warwick,	Coventry	CV4	7AL,	UK	

	

nayakotis@cf.ac.uk 

SAG21/AtLEA5 is a member of the late embryogenesis associated (LEA) protein family. It is 

expressed strongly in pollen and up-regulated in response to dark, biotic and abiotic stresses 

in other tissues. It is also expressed transiently during early leaf senescence. Analysis of a 

1685 bp upstream region of SAG21 revealed the presence of cis elements including W- 

boxes, binding sites for WRKY transcription factors, MYC motifs, light regulating elements 

like GATA box and GT1. Yeast-1-hybrid (Y1H) was used to identify WRKY and NAC 

family TFs that bind to seven overlapping SAG21 promoter fragments. Thirteen WRKY and 

four NAC transcription factors bound to the SAG21- promoter. To establish whether the 

binding was of functional significance, WRKY 15, 33, 63 and 67 were transiently co-

expressed with a SAG21 GUS reporter construct in protoplasts. WRKY15 was found to have 

no significant effect on SAG21 expression whilst WRKY63 induced SAG21 expression by 3-

fold compared to GALDB control and WRKY67 caused a significant increase in SAG21 

expression. To further demonstrate this regulatory function, real-time qPCR was used to 

measure SAG21 expression in mutant knockdown lines wrky15, wrky63, wrky67 and nac042 

with and without abiotic stresses. Mutation of WRKY15 and NAC042 showed no effect on 

the SAG21 expression with oxidative stress. However, mutation of WRKY63 and WRKY67 

appeared to affect SAG21 expression indicating that they may be direct or indirect regulators 

of SAG21 expression. To understand further the role of different cis-elements of the SAG21 

promoter, a promoter deletion analysis is being performed using overlapping promoter 

fragments based on the Y1H analysis to drive the GUS reporter gene. The spatial and 

temporal GUS expression patterns of these constructs are being analysed in response to 

abiotic stresses and during senescence. 

 

Key words: SAG21, WRKY transcription factors, NAC transcription factors, Arabidopsis, Promoter analysis 
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The role of the RNA-directed DNA-methylation (RdDM) pathway 
in epigenetic control of leaf senescence 

 
Sylvie Schäfer 1 and Klaus Humbeck 
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Weinbergweg	10,	06120	Halle,	Germany	
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Senescence is the last step in leaf development and is characterized by degradation processes 

and by the recycling of the leaf resources to other growing parts of the plant, e.g. the 

developing seeds. During senescence, gene expression is reprogrammed and leads to the 

induction of SAGs (senescence associated genes) and the repression of SDGs (senescence 

downregulated genes). Recently, it could be shown that leaf senescence is at least in part 

under epigenetic control. The epigenetic regulation of gene expression takes place by 

dynamic alterations in chromatin structure with the participation of different interacting 

processes like DNA-methylation, histone modification and chromatin remodelling. 

Depending on the combination of chromatin modifications, the chromatin status can switch 

between the transcriptionally inactive heterochromatin and the actively transcribed 

euchromatin. The plant specific RdDM pathway, responsible for the establishing of DNA-

methylation in all sequence contexts (CG, CHG, CHH; H=A, T, C) and the maintenance of 

CHH-methylation, is involved in the formation of heterochromatin and the silencing of 

transposons. To investigate the impact of the RdDM pathway in regulating leaf senescence, in 

the model plant Arabidopsis thaliana we analyzed on physiological level the course of leaf 

senescence in different loss of function mutants of key components of the RdDM pathway. In 

addition, expression of specific SAGs and SDGs was analysed via qRT-PCR. 

 

Key words: Arabidopsis thaliana mutants, Epigenetic regulation, Leaf senescence, Reprogramming of gene 

expression, RdDM pathway 
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Link between calcium signaling and sensecence: CPK1 controls 
senescence master regulator ORE1 

 
Guido Durian 1, Mastoureh Sedaghatmehr2, Silke Schilling3, Lillian P. Matallana-Ramirez4, 
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Calcium-triggered intracellular signalling is a prerequisite to mount abiotic and biotic stress 

responses, but increasing evidence hints toward a role of Ca
2+

-dependent regulation of plant 

developmental processes. Calcium-dependent protein kinases combine within one molecule a 

calcium-sensing domain which contains in general 4 EF-hand calcium-binding motifs and a 

protein kinase effector domain. Accordingly, CDPKs function as decoders that sense and 

translate (induced) changes in Ca
2+

 into further downstream signalling events. We conducted 

conditional in vivo phospho-proteomics screens to identify biological phosphorylation targets 

of Arabidopsis thaliana CDPKs. Here we report on the developmental master regulator of 

senescence ORESARA1 (ORE1) which was identified by us as a direct in vivo 

phosphorylation substrate for Calcium-dependent protein kinase CPK1. CPK1-catalyzed 

phosphorylation of ORE1 triggers transcriptional activation of the downstream target gene 

BIFUNCTIONAL NUCLEASE1 (BFN1). ORE1 is furthermore required for enhanced CPK1 

signaling-induced cell death. Both, CPK1 and ORE1 are mutually required for leaf 

senescence. Our data implicate that age-related plant cell death is not only controlled by 

stringent gene regulatory networks through ORE1. But the decision to senesce also contains 

an additional layer of control towards ORE1 via a post-translational modification that 

connects to the calcium-regulatory network. 

 

Key words: CDPK, Calcium, Senescence, ORE1, Phosphoproteomics 
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Temporal dynamics of NAC gene regulatory network underlying 
leaf aging 
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Lim Pyung Ok2, Hwang Daehee1 and Nam Hong Gil1 
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2
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‘Aging’ is defined as gradual changes in an organism over age along their life history, finally 

leading to age-dependent senescence and death at cell, organ, and organismal levels. Age-

dependent senescence involves highly organized regulatory mechanisms as a critical 

evolutionary strategy for fitness. We have been challenging to uncover the network level 

mechanisms underlying age-dependent senescence of leaf organ, the critical energy harvest 

machinery. We previously revealed that ORE1, a NAC transcription factor, forms a trifurcate 

feed-forward loop that regulates age-dependent cell death. NACs can form dimers and 

regulate temporal expression of other NACs and senescence-associated genes during leaf 

aging in Arabidopsis. We built time-evolving genetic regulatory networks of NAC 

transcriptional factors. These temporal networks revealed a regulatory inversion from 

activating to repressive regulatory modes at a pre-senescent transition stage from mature to 

senescent stages. The inversion was governed by three hub NACs, and only the mutants of 

hub NACs at this stage conferred earlier aging. We further identified potential protein 

interactors of ANAC090 by using affinity-purification mass spectrometry following isolation 

of the nuclei of leaf cells at the pre-senescent stage. Collectively, our transcriptomic and 

proteomic approaches to NACs is providing the structure and function of the regulatory 

network modules, which is utilized to negatively control senescence-promoting processes at 

the transition stage of leaf and thus to control the timing of age-dependent senescence. 

Key words: Leaf senescence, Time-evolving network, NAC, Pre-senescent repressors, Salicylic acid response 
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