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USTILAGO MAYDIS EFFECTOR IAS8 INDUCE THE AUXIN SIGNALING BY 

INTERACTION WITH TOPLESS 

 

M. Darino 1, A. Djamei 2 

1Gregor Mendel Institute of Molecular Plant Biology - Vienna (Austria), 2Leibniz 
Institute of Plant Genetics and Crop Plant Research - Gatersleben (Germany) 

 
 

ABSTRACT 

The smut fungus Ustilago maydis causes gall formation on all aerial parts of its host 
plant maize. The pathogen secretes numerous manipulative molecules, so called 
effectors responsible for the suppression of host defense responses and the dramatic 
metabolic and developmental changes on the host side. 

U. maydis produces auxin and its role during gall formation had been studied by a 
quadruple mutant of U. maydis for the four enzymes involved in fungal auxin 
biosynthesis. Although the maize tissue infected by the mutant showed strongly 
reduced auxin level, gall formation was not affected. Microarray experiments that 
analyzed the transcriptomic profile of maize during U. maydis infection had shown the 
induction of auxin synthesis and responsive genes. So far, the mechanisms through 
which U. maydis is able to alter the endogenous auxin homeostasis in the plant are 
still elusive. The induction of auxin-responsive genes could be due to the action of 
fungal proteins targeting plant auxin signaling to promote gall formation and to 
suppress plant defense responses. 

In a heterologous screen performed in Nicotiana benthamiana, several putative U. 
maydis effectors have been identified which have in planta auxin signaling-inducing 
capacity and they were designated as inducer of auxin signaling (IAS). Among them, 
the effector protein IAS8 was selected for an in-depth functional characterization. IAS8 
is a secreted effector that has to be located in the plant cell nucleus to induce the auxin 
signaling. The IAS8-dependent induction of the plant auxin signaling is due to the 
interaction with the transcriptional co-repressor topless. 
 
 
 

POSTER PRESENTATION 



3 

P134 

 

PRODUCTION AND IMPACT OF CYTOKININS IN THE EDIBLE MUSHROOM, 

PLEUROTUS OSTREATUS 

 

N. Grich 1, A. Kisiala 1, E. Morrison 1, R.N. Emery 1 

Trent university - Peterborough (Canada) 

 
 

ABSTRACT 

  

The oyster mushroom, Pleurotus ostreatus, is one of the most cultivated world-wide 
edible basidiomycetes. It has gained increased attention for its economical, 
environmental and medicinal properties. Fungi form a kingdom that possess both plant 
and animal features in their morphology and metabolism. While a lot is known about 
cytokinins (CKs) and their actions at the molecular and cellular level in plants, much 
less is known about CK functions in other kingdoms. CKs have been detected in 
several fungal species and they have been implicated in pathogenic attack against 
plants; however, the roles of CKs in fungal physiology remain unknown. In this 
research, we studied CK impacts and presence in P. ostreatus. Exogenous application 
of different concentrations of iP, BAP and kinetin revealed inhibitory effects on fungal 
growth and development. On solid media, P. ostreatus in vitro cultures exposed to 
concentrations higher than 50µM CKs showed reduced colony diameter, an 
accumulation of different levels of secondary metabolites, and a delay in fruiting. In 
liquid cultures, exogenous iP application showed fungal responses in terms of mycelial 
biomass accumulation and phenotypical variation that were correlated to the applied 
CK concentrations. Endogenous hormone profiling by LC-MS/MS showed significant 
differences in CK levels during different growth stages of the fungus. Results indicate 
there is potential to alter mycelium growth and development of P. ostreatus; thus, CKs 
may play the role of a “mycohormone” and may be specifically helpful for medicinal 
fungi to produce many biologically active substances with valuable medical and 
environmental applications. 
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THE HORMONAL-TRANSCRIPTIONAL NETWORK DURING EARLY LEGUME-

RHIZOBIUM SYMBIOTIC INTERACTIONS 

 

W. Kohlen 1 

Wageningen University - Wageningen (Netherlands) 

 
 

ABSTRACT 

In legumes, rhizobia secreted signalling molecules (Nod-factors) trigger the formation 
of nitrogen-fixing root nodules by mitotic reactivation of cortical cells in a specific region 
of the root, the susceptible zone. The plants ability to initiate these cell divisions is 
tightly regulated by internal and external cues to avoid unneeded and unbeneficial 
symbiotic interactions. Phytohormones play an important role during nodule 
primordium formation. A local auxin maximum is required for nodule primordium 
initiation and it is postulated that regulation of polar auxin transport creates such 
maximum. It has been demonstrated that cytokinin and strigolactone biosynthesis 
genes are both under control of LCO signalling. In addition, ethylene, jasmonic (JA) 
and abscisic acid (ABA), are known to inhibit nodule initiation by directly interfering 
with Nod-factor signalling. Taken-together, the emerging picture is that hormone 
homeostasis changes during nodule primordium initiation, and the hormone 
homeostasis in the susceptible zone provides a permissive condition that allows mitotic 
activation of root cells. However, how these signals work together to allow reactivation 
of cortical cell divisions only at a specific region is still unclear. By integrating hormone 
profiling with transcriptome analysis on the same sample, we were able to generate 
the transcriptional-hormonal network of the mnedicago root over a developmental axis. 
We used this transcriptional-hormonal network as a reference to identify changes in 
the network upon rhizobia signalling. This enabled us to identify how several hormones 
are integrated into the spatial-temporal regulation of Nod-factor susceptibility.   
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X.Q. Liu 1, C.J. Jiang 2 

1College of Life Science, South-Central University for Nationalities - Wuhan 
(China), 2Institute of Agrobiological Sciences (NIAS), National Agriculture and 
Food Research Organization (NARO) - Tsukuba (Japan) 

 
 

ABSTRACT 

Fatty acids (FA) play important signaling roles in plant defense responses. We 
previously reported that mutation or RNAi-knockdown of the rice OsSSI2 gene, 
encoding a stearoyl acyl carrier protein FA desaturase (SACPD), remarkably 
enhanced resistance to blast fungus Magnaporthe oryzae and leaf-blight bacteria 
Xanthomonas oryzae pv. oryzae (Xoo). Transcriptomic analysis identified six AAA-type 
ATPase family genes (herein designated as OsAAA-ATPase1–6) upregulated in the 
transgenic lines with RNAi-knockdown of OsSSI2 (OsSSI2-kd), in addition to other 
well-known defense related genes. 

In this study, we report the functional analysis of OsAAA-ATPase1 in rice defense 
response to M. oryzae. OsAAA-ATPase1 protein synthesized in a wheat-germ cell-
free translation system showed an ATPase activity. OsAAA-ATPase1 transcription 
was induced by exogenous treatment with a functional analogue of salicylic acid (SA), 
benzothiadiazole (BTH), but not by other plant hormones tested, including auxin, 
gibberellic acid, cytokinin, ethylene, methyl jasmonate and abscisic acid. The 
transcription of OsAAA-ATPase1 was also highly induced in response to M. oryzae 
infection in a SA-dependent manner, as the gene induction was significantly attenuated 
in a transgenic rice line expressing a bacterial gene nahG encoding salicylate 
hydroxylase. Furthermore, overexpression of OsAAA-ATPase1, under either a 
constitutive (ZmUbi1) or an inducible (OsPRb1) promoter, significantly enhanced 
defense gene expressions and the resistance to M. oryzae; conversely, RNAi-
suppression of this gene compromised the resistance. These results suggest that 
OsAAA-APTase1 plays an important role in SA-mediated defense responses against 
blast fungus M. oryzae. 
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ALTERNATUM AND ARABIDOPSIS THALIANA 

 

M. Berka 1, V. Malých 1, S. Auer 2, J. Ludwig-Müller 2, B. Brzobohatý 1, M. 
Cerný 1 

1Mendel University in Brno - Brno (Czech Republic), 2TU Dresden - Dresden 
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ABSTRACT 

Acremonium alternatum is a known biological control agent that potentiates plants' 
resistance. Previous reports have shown that Acremonium promotes Arabidopsis 
thaliana resistance to the clubroot disease, resulting in delayed senescence and 
improved seed yield. Thus, it is likely that the observed beneficial interaction could 
integrate plant hormone cytokinin signalling. Here, we employed Arabidopsis 
thaliana Col-0 and analyzed its response to the presence of Acremonium alternatum in 
the medium containing a urea-type cytokinin thidiazuron. We found that the growth-
promoting effect of Acremonium is decreasing proportionally to the cytokinin 
concentration, and is completely lost and reverted at 1 µM concentration. We 
employed proteomics and metabolomics profiling and analyzed roots and shoots 
of Arabidopsis plantlets. Our analyses have uncovered multiple important pathways in 
plant-endophyte interaction, including phospholipase D signalling, redox homeostasis 
and signalling peptidases. 

This work was supported by the Ministry of Education, Youth and Sports of the Czech 
Republic – Project ‘Centre for Experimental Plant Biology’ No. 
CZ.02.1.01/0.0/0.0/16_019/0000738, and the DAAD funded mobility project 
8J18DE015.  
 
Graphical abstract 
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ABSTRACT 

About 80% of land plant species form arbuscular mycorrhiza (AM) symbiosis with fungi 
of the phylum Glomeromycotina. While the AM fungi are obligate biotrophs depending 
on this ancient symbiosis to survive, the plants benefit from increased nutrient 
availability and resistance to biotic and abiotic stress. Recently D14L a homolog of the 
Arabidopsis thaliana karrikin receptor (KAI2), was shown to be involved in AM 
colonization in rice. Karrikin, a signaling molecule derived from burned plant material, 
is structurally related to strigolactones and the perception of both molecules share 
similar mechanisms. The strigolactone receptor D14 and the karrikin receptor KAI2 are 
members of the α/β hydrolase family and they are supposed to interact with the F-box 
protein MAX2, which is part of a Skp1–Cullin–F-box (SCF) ubiquitin E3 ligase complex. 
After signal perception the SCF-complex targets repressors of either strigolactone or 
karrikin signaling responses to be degraded by the proteasome via ubiquitiniation 
belonging to the SMXL family. We are interested in the molecular mechanisms of 
karrikin signaling in Lotus japonicus during AM symbiosis. Therefore, we aim at 
identifying receptor complex dynamics and additional complex components by 
expressing tagged versions of the duplicated α/β hydrolases KAI2a and KAI2b, and 
the karrikin signaling repressor SMAX1 to perform co-immunoprecipitations followed 
by mass spectrometry under various conditions.  
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MODULATION OF SALICYLIC ACID AND JASMONIC ACID LEVELS IN 

RESPONSE TO CLUBROOT DISEASE IN CANOLA 

 

C. Jayasinghege 1, J. Ozga 1, V. Manolii 1, S.F. Hwang 1, S. Strelkov 1 

University of Alberta - Edmonton (Canada) 

 
 

ABSTRACT 

Clubroot disease of crucifers, caused by the obligate parasite Plasmodiophora 
brassicae Wor., triggers the formation of root galls in infected plants. These root galls 
inhibit water and nutrition absorption by the plant, stunning aboveground growth. To 
evaluate the roles of salicylic acid (SA) and jasmonic acid (JA) in clubroot 
development, we quantified their levels in the leaves and roots of a clubroot susceptible 
cultivar and a clubroot resistant cultivar of canola (Brassica napus L.) at 21 and 28 
days after inoculation (DAI). Both cultivars had similar levels of SA and SA conjugates 
in non-inoculated controls. When inoculated, free and conjugated SA levels in the roots 
of susceptible plants increased at 21 DAI, but declined to the levels of non-inoculated 
controls by 28 DAI. A more prominent increase of SA levels could be seen in in the 
roots of resistant inoculated plants, with levels remaining high through 28 DAI. In the 
leaves, free SA level was not affected by inoculation status, but the conjugated SA 
level increased in both cultivars in response to infection. Levels of JA and its 
biologically active derivative JA-isoleucine (JA-Ile) also were similar between the two 
cultivars in non-inoculated controls. When inoculated with P. brassicae, JA and JA-Ile 
levels in the roots increased in resistant inoculated plants but markedly declined in 
susceptible inoculated plants. No change in JA and JA-Ile levels could be seen in the 
leaves. Altogether, these data suggest that both SA and JA play important roles in 
regulating plant responses to P. brassicae. 
 
Charitha Jayasinghege 
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MICRO-TOM CAROTENOID CLEAVAGE DIOXYGENASE 8 MUTANTS SHOW 

LOW INFECTION OF PHELIPANCHE AEGYPTIACA 

 

S. Hasegawa 1, T. Tsutsumi 2, S. Fukushima 2, Y. Okabe 3, 4, J. Saito 5, M. 
Katayama 6, M. Shindo 1, Y. Yamada 1, K. Shimomura 1, K. Yoneyama 7, 8, 
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Umehara 1, 10 

1Graduate School of Life Sciences, Toyo University - Itakura-Machi (Japan), 
2Department of Applied Biosciences, Toyo University - Itakura-Machi (Japan), 
3Faculty of Life and Environmental Sciences, University of Tsukuba - Tsukuba 
(Japan), 4Tsukuba Plant Innovation Research Center, University of Tsukuba - 
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School of Agriculture, Ehime University - Matsuyama (Japan), 8PRESTO, Japan 
Science and Technology Agency - Kawaguchi, 9Institute for Chemical Research, 
Kyoto University - Uji (Japan), 10Department of Applied Biosciences, Toyo 
University - Itakura-Machi 

 

ABSTRACT 

Strigolactones (SLs) are root-derived signals that induce germination of root-parasitic 
plants, and are a group of plant hormones that inhibit shoot branching in  plants. Shoot 
branching is an important trait that affects the number and quality of flowers and fruits. 
Phelipanche spp., which are root-parasitic plants, infect tomato roots and cause 
economic damage in Europe and North Africa. Thus, resistant tomato cultivars are 
needed in the area. We previously found CAROTENOID CLEAVAGE DIOXYGENASE 
8-defective mutants of Micro-Tom (slccd8) by the “targeting induced local lesions in 
genomes” (TILLING) method. The mutants showed excess branching phenotype, 
which was suppressed by exogenously applied GR24. Grafting shoot scions of 
the slccd8 mutants onto wild-type (WT) rootstocks restored normal number 
of branching in the scions. Endogenous levels of orobanchol and solanacol in WT 
increased under phosphorus deficiency, whereas that in the slccd8 mutants were 
below the detection limit of quantification analysis. Root exudates of the slccd8 
mutants hardly stimulated seed germination of root parasitic plants. In addition, SL 
deficiency did not critically affect the fruit traits of Micro-Tom. In Phelipanche 
aegyptiaca infection assay, we also found that the infection in the slccd8 mutants was 
reduced comapared with wild-type Micro-Tom because of the low germination. We 
propose that the slccd8 mutants might be useful as tomato lines resistant to P. 
aegyptiaca. 
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- Nancy (France), 2Laboratory of Growth Regulators-Palacký University - 
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(France) - Nancy (France), 5UMR1434-Silva- Université de Lorraine - 
AgroParisTech - INRA - Nancy (France) 

 
 

ABSTRACT 

In natural environments, long-lived and stationary organisms such as trees are 
subjected to a wide variety of environmental cues from both biotic and abiotic origins. 
With on-going climate change, it is expected to have more severe and recurrent abiotic 
stresses such as drought and ozone. All these combined abiotic stresses negatively 
impact trees productivity, e.g. by decreasing carbon assimilation and allocation to 
stems and roots. Still, only poor data exist regarding how these abiotic stresses can 
impact the functioning (bi-directional exchanges of nutrients) of ectomycorrhizal 
associations and the long-lasting positive effect of this symbiosis on tree productivity. 
It is thus crucial to address the challenging question of how trees interact with and 
respond to their biotic and abiotic environments at the same time. We aim at better 
understanding the molecular plasticity in the above and below part of mycorrhized 
poplar (Populus trichocarpa) trees under different environmental cues: drought and 
ozone. In this context, the specific objectives are to decipher the impact of these abiotic 
stresses on (i) metabolites, (ii) hormonal and (iii) transcript signatures of Populus 
leaves and ECM or no-ECM roots as well as the impact of ectomycorrhization on tree 
responses to stress. The first results of this project will be presented. 
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SELECTIVE BIOACTIVITY OF STRIGOLACTONE ANALOGS ON MYCORRHIZAL 

FUNGI OR THEIR HOST PLANTS 

 

D. Lauressergues 1, K. Martin 1, M. Cadoret 1, F.D. Boyer 2, S. Rochange 
1 

1LRSV - Toulouse University - Toulouse (France), 2INRA - ICSN - Versailles 
(France) 

 
ABSTRACT 

Strigolactones form a class of plant hormones that contribute to the regulation of many 
developmental traits, including shoot and root architecture. They are also important 
players in rhizospheric interactions: they trigger seed germination of parasitic weeds 
and they stimulate plant symbionts known as Arbuscular Mycorrhizal (AM) fungi. The 
latter interaction is of outmost importance as it concerns the vast majority of plant 
species, including most crops, and greatly contributes to plant water and mineral 
nutrition. 

Structure-activity relationship (SAR) studies have identified features of strigolactone 
molecules that are important for their perception by plants, including parasitic weeds. 
Such studies, together with detailed analyses of plant strigolactone receptors, have 
highlighted the importance of the butenolide D ring. Similar SAR studies on AM fungi 
have essentially examined the effect of strigolactones on hyphal branching in vitro. 
Here, we assessed the effect of strigolactone analogs on AM symbiotic capacity. For 
this, we measured the capacity of these analogs to restore symbiosis in an AM fungus 
interacting with a strigolactone-deficient host plant. The tested analogs included 
compounds carrying modifications on the D ring.  Our results indicate that the D ring 
is essential for strigolactone bioactivity on AM fungi, but that structural requirements 
on the D ring, especially with regards to methyl groups, are different for bioactivities on 
plants and AM fungi. We were thus able to identify compounds that are active on AM 
fungi but not on plants, or vice-versa. These findings open new possibilities for 
strigolactone research as well as for potential applications. 
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SPHINGOMONAS SEDIMINICOLA PROMOTES GROWTH AND HEALTH OF 

PLANTS BY MODULATING RHISOSPHERIC HORMONE LEVELS 

 

C. Mazoyon 1, L. Bensaddek 1, V. Sarazin 2, F. Dubois 1, J. Duclercq 1 

1Unité EDYSAN - UMR CNRS 7058, Université de Picardie Jules Verne - Amiens 
(France), 2AgroStation - Spach-Le-Bas (France) 

 
 

ABSTRACT 

            The current agricultural paradigm aims to reduce chemical inputs utilisation 
through the development of more environmentally friendly practices. One such 
alternative is to use soil microorganisms, which could positively influence the 
functioning of the rhizospheric soil or the plant itself. Many rhizobacteria promote plant 
growth and health by modifying the hormone contents into the rhizosphere or/and the 
hormones biosynthesis in the plant. Depending on the hormonal change, plants can 
promptly modulate their growth and architecture via their phenotypic plasticity. 
Therefore, this kind of microorgansimes can help the plants to use local resources and 
to adapt to fluctuating environmental conditions more efficiently. Using a high-
throughput sequencing of agricultural soils, we identified an alpha-proteobacteria, 
Sphingomonas sediminicola, commonly present in conventionally ploughed soil. 
Biochemical, phenotypic and physiological analyses indicated that in addition to 
stimulate plant biomass of Arabidopsis thaliana and Pisum sativum, S. sediminicola 
induced major changes in the root system architecture. Several volatile and soluble 
compounds including auxin, auxinic derivatives and salicylic acid could trigger these 
changes. Overall, the establishment of S. sediminicola as biostimulant agent/stimulator 
of plant defence and more broadly, the use of microorganisms within agroecosystems 
as an alternative to some agricultural chemical inputs will be discussed. 
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SALIVARY PROTEINS OF PHLOEOMYZUS PASSERINII DELIVERED INTO THE 

HOST-PLANT ALLOW PLANT MANIPULATION BY A HIJACKING 

PHYTOHORMONAL CONTENTS AND BY A DOWN-REGULATION OF THE 

PLANT DEFENSES RESPONSES 

 

L. Portillo Lemus 1, 2, J. Tricard 1, 2, J. Duclercq 1, Q. Coulette 1, D. Giron 3, 
C. Hano 2, E. Huguet 3, F. Lamblin 2, A. Cherqui 1, A. Sallé 2 

1Unité EDYSAN - UMR CNRS 7058, Université de Picardie Jules Verne - Amiens 
(France), 2Laboratoire de Biologie des Ligneux et des Grandes Cultures, INRA, 
Université d'Orléans - Orléans (France), 3Institut de Recherche sur la Biologie de 
l’Insecte, UMR 7261, CNRS/Université François-Rabelais de Tours - Tours 
(France) 

 
 

ABSTRACT 

Plant manipulation by herbivores requires fine-tuned reprogramming of host 
metabolism, mediated by effector molecules delivered by the parasite into its host. 
While plant galls may represent the epitome of plant manipulation, secretomes of gall-
inducers and their impact on host-plants have been rarely studied. We characterized, 
with transcriptomic and enzymatic approaches, salivary glands and saliva of a gall-
inducing aphid, Phloeomyzus passerinii. Early responses to aphid saliva of plant genes 
belonging to different metabolic and signaling pathways were assessed in vivo, with 
poplar protoplasts, and in planta, in a heterologous Arabidopsis system. Several 
effectors potentially interfering with plant signaling have been identified, including 
binding proteins, oxidoreductases, and phosphatidylinositol phosphate kinases. 
Compatible interactions between protoplasts of a susceptible poplar genotype and the 
saliva of P. passerinii led to an overall downregulation of defense-related genes while 
an upregulation was observed during both incompatible interactions, with a resistant 
poplar genotype, and non-host interactions, with the saliva of Myzus persicae, an aphid 
which does not feed on poplars. Compatible interactions affected both auxin transport 
and homeostasis potentially leading to an intracellular accumulation of auxin, which 
was further supported by in planta assays. Our results support the hypothesis that 
effectors interfere with downstream signaling and phytohormone pathways. 
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ARABIDOPSIS SYT5 CONTROLS INTERACTION BETWEEN SYP132 AND 

VAMP721/722 FOR IMMUNITY TO PSEUDOMONAS SYRINGAE DC3000 

 

S.H. Kim 1, H. Kim 2, D.J. Cho 1, C. Kwon 1, H.S. Yun 3 

1Department of Molecular Biology, Dankook University - Cheonan (Korea, 
Republic of), 2Department of Biology, Kangwon National University - Chuncheon 
(Korea, Republic of), 3Department of Biological Sciences, Konkuk University - 
Seoul (Korea, Republic of) 

 
 

ABSTRACT 

In plants, vesicle-associated membrane protein 721 and 722 (VAMP721/722) drive the 
fusion between secretory vesicles to the plasma membrane, which is required for both 
growth and immune responses. However, how the secretory pathway involving 
VAMP721/722 is controlled is yet unknown. Synaptotagmin (SYT) is a well-known 
calcium-dependent controller of vesicle fusion in regulated exocytosis in mammals. 
Since the VAMP721/722-guided vesicles participate in a controlled exocytosis required 
for plant immunity, we therefore tested a possible function of the Arabidopsis SYT5, 
which is very similar to the animal SYT1 that controls the neurotransmitter release, in 
the VAMP721/722-involving secretory pathway. Requirement of SYT5 for defense 
against the virulent Pseudomonas syringae DC3000 bacterium but not the powdery 
mildew Erysiphe pisi fungus, and the partial intracellular co-localization of SYT5 with 
VAMP722 suggest that SYT5 may control the SYT132-SNAP33-VAMP721/722 
secretory pathway in plants. Indeed, we found that SYT5 can stimulate the in vitro 
pairwise interactions among SYP132 and VAMP722. Therefore, our results suggest 
that SYT5 regulates the vesicle-forming activity of SYP132 and VAMP722 for immunity 
to bacterial pathogens. 
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COORDINATION OF NODULE ORGANOGENESIS AND INFECTION IN LOTUS 

JAPONICUS BY CYTOKININ-ETHYLENE CROSSTALK 

 

D. Reid 1, M. Nadzieja 1, H. Liu 1, S. Kelly 1, Y. Kawaharada 1, T. Mun 1, S. 
Andersen 1, G. Desbrosses 2, J. Stougaard 1 

1Department of Molecular Biology and Genetics, Aarhus University, Denmark - 
Aarhus (Denmark), 2Laboratoire des Symbioses Tropicales et Méditerranéennes, 
Université Montpellier 2 - Montpellier (France) 

 
 

ABSTRACT 

Symbiotic nodule development in legumes requires coordinated infection and nodule 
organogenesis processes. Like all aspects of plant development, phytohormones 
regulate these processes. To avoid detrimental effects on other aspects of root 
development, hormone signalling during nodulation must be tightly restricted in space 
and time. We have shown that degradation of cytokinin by LjCkx3 provides one 
mechanism to balance the active cytokinin pool, preventing inhibition of infection by 
elevated cytokinin. Cytokinin production is also regulated in a spatio-temporal manner 
and biosynthesis activity in the cortex is sufficient to initiate nodule organogenesis. 
Together, this highlights that cytokinin accumulation is tightly regulated during 
nodulation in order to balance the requirement for cortical cell divisions with negative 
effects of cytokinin on infection and root development. 

To examine the role of cytokinin-ethylene crosstalk in coordinating organogenesis and 
infection, we established a sensitive ethylene detection assay for L. japonicus. This 
revealed that ethylene production increases as early as six hours after inoculation with 
Mesorhizobium loti in a Nod factor dependent manner. Spontaneous activation of the 
symbiosis pathway is also sufficient to increase ethylene production. Analysis of 
ethylene and cytokinin insensitive and hypersensitive mutants show that cytokinin 
signalling is required for symbiotic ethylene production and that this crosstalk is 
essential for regulation of infection. 
 
profile 
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INDUCTION OF RESISTANCE AGAINST THE TOBACCO CUTWORM BY 

JASMONIC ACID IN SWEET PEA. 

 

R. Moriyama 1, S. Tebayashi 1, M. Sato 2 

1Univ. Kochi, - Kochi (Japan), 2Univ. Kagawa - Takamatsu (Japan) 

 
 

ABSTRACT 

   The sweet pea, Lathyrus odoratus, is one of popular ornamental plant and its bean 
shows toxicity by beta-aminopropionitrile. However, the sweet pea plant is attacked by 
insect pests, e.g. armyworms, aphids, spider mites, therefore various pesticides are 
used for pest control. A chemical cue for inducible resistance caused by an 
exogenous treatment against insect pests may be useful for a new pest management 
method. 

   For screening to inducible effect of elicitors, sweet pea leaves were treated with 
various plant hormones (Jasmonic acid: JA, Salicylic acid, Abscisic acid, Benzyl 
adenine) and a heavy metal (CuCl2) by a floating method for 48 hrs. Resultingly, an 
enhanced peak I was detected in an HPLC analysis of the extract from the sweet pea 
leaves treated with 500 µM JA. At the same time, an antifeeding activity against 2nd 
instar larvae of tobacco cutworm, Spodoptera litura, was observed on the treated 
leaves. Accordingly, the compound I was purified with a liquid-liquid partition and ODS 
column chromatography. Based on spectroscopic analysis, the isolated compound I 
was identified to be 2-cyanoethyl-isoxazolin-5-one (2-CEIX). The toxicity of 2-CEIX 
against rat had been reported, however, a role of 2-CEIX in the sweet pea plant against 
insect pest was unclear. In this study, it was demonstrated that 2-CEIX could be 
induced by JA which was a plant hormone related in defensive system. Thus, it was 
considered that 2-CEIX would play an important role in a defensive system of the sweet 
pea. 
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HORMONE IN THE HAUSTORIUM OF THE PARASITIC PLANT 
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S. Ogawa 1, T. Wakatake 1, 2, J.K. Ishida 1, 2, S. Yoshida 1, 3, T. Spallek 1, 4, Y. 
Ichihashi 1, 5, K. Shirasu 1, 2 

1CSRS, RIKEN (Japan), 2Grad. Sch. of Sci., Univ. of Tokyo (Japan), 3Grad. Sch. 
of Sci. Tech., NAIST (Japan), 4Inst. of Plant Physiol. and Biotech., Univ. of 
Hohenheim (Germany), 5JST, PRESTO (Japan) 

 
ABSTRACT 

Root-parasitic plants such as Striga spp. are devastating pathogens of crops, 
especially in resource-poor countries. By studying the facultative root-parasitic plant 
Phtheirospermum japonicum, we aim to elucidate the molecular mechanisms 
responsible for infection of host roots by the haustorium, an infection-specific organ to 
invade host plants via vascular connections. We found that genes encoding subtilases 
(SBTs), a group of proteases whose members include peptide hormone-processing 
proteases, were specifically expressed in the parasitic stage in P. japonicum. Using 
RNA-seq coupled with laser microdissection, we identified 5 SBTs in P. japonicum 
whose expression was up-regulated in haustorial intrusive cells, designated Intrusive 
Cell-Expressed Subtilases, ICESBT1 to 5. We investigated the expression dynamics 
of these ICESBTs by expressing the Venus-NLS reporter protein under control of own 
promoters. Expression of at least 4 ICESBTs was observed mostly in intrusive cells at 
3 days post-infection and/or thereafter. In contrast, expression of the ICESBT4like 
gene, which is phylogenetically close to ICESBT4 and ICESBT5, was observed 
throughout the root except in epidermal and intrusive cells. Expression of 
PHYTOSULFOKINE4 (PSK4), a peptide hormone enhancing cellular proliferation and 
root extension, was also enhanced in the parasitic stage. A PSK4-processing SBT in 
Arabidopsis is phylogenetically close to ICESBT2. Loss-of-function assays using an 
SBT inhibitor and assays to investigate if PSK4 is a substrate of ICESBT2 are being 
conducted. 
 
Satoshi Ogawa 
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