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ABSTRACT 

In dark condition, Arabidopsis seedling hypocotyls display negative gravitropism that 
is disrupted in the light. One of major light signaling factors, PHYTOCHROME-
INTERACTING FACTORS(PIFs) are important to display hypocotyl negative 
gravitropism, that pifQ mutant, which lacks PIF1, 3, 4, and 5 is agravitropic even in the 
dark.  In previous research, we figure out endodermal PIF1 is sufficient to rescue 
disrupted hypocotyl negative gravitropism of pifQ mutant. To discover the downstream 
signaling factor of endodermal PIF1 in regulating hypocotyl gravitropism, we treated 
EMS(Ethyl methanesulfonate) to endodermal PIF1 line which expressed PIF1 in 
endodermis tissue in pifQ mutant background and screened the mutants which showed 
disrupted hypocotyl negative gravitropism in dark.  Among the mutants, we could 
isolate stl1 mutant which did not show any starch granule in hypocotyl even though its 
function in starch metabolism is not clearly understood. STL1 transcript and protein 
accumulation was independent to light condition, that implies STL1 regulate hypocotyl 
negative gravitropism independent to Phytochrome-PIF signaling. Also, endodermal 
STL1 was sufficient to rescue the hypocotyl negative gravitropism of stl1 mutant that 
indicate it affect hypocotyl gravitropism via starch accumulation in endodermis which 
are important for gravity sensing. STL1 exist along the wide range of starch-producing 
land plants, even in the green algae, and they were functionally conserved that support 
the importance of the STL1. 
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ABSTRACT 

Sieve elements (SE) are highly specialized conductive cells of the phloem, responsible 
for the long-distance transport of sucrose and small molecules including mRNAs and 
proteins. Its differentiation involves selective degradation and rearrangement of 
organelles, which culminates in nuclear degradation. In the root of Arabidopsis, the 
protophloem SE (PSE) developmental trajectory spans from the stem cell to the 
enucleating cell in 21 cells, being the shortest differentiation path within the proximal 
meristem. Using long-term time lapse imaging, we have monitored and traced single-
cell behaviour within the PSE. To understand the dynamics of gene expression, we 
have profiled the transcriptomes of 758 single-cells isolated by fluorescent activated 
cell sorting of protoplasts from PSE-specific fluorescent reporter lines. Moreover, our 
study has revealed antagonistic regulation of ALTERED PHLOEM DEVELOPMENT 
(APL) expression by PHLOEM EARLY DOFs (PEARs) and PLETHORAs (PLTs) to 
fine-tune the timing of PSE differentiation. 
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BRASSINOSTEROIDS IN CELL WALL MECHANICS 

 

S. Braybrook 1, L. Dedow 1, T. Ngo 1 

UCLA - Los Angeles (United States) 

 
 

ABSTRACT 

Plant cell expansion occurs when the cell wall yields to turgor pressure. This may result 
from changes in wall mechanical properties, changes in turgor, or a combination of 
these physical factors. Our work has centred on developing techniques to measure 
cell wall mechanical properties in planta, at the cell and tissue level; this has lead to 
advances in using Atomic Force Microscopy to measure cell wall elasticity and 
viscosity in living plant cells. Previously we have shown that auxin can result in 
changes in cell wall elasticity. In this work, we are expanding our reach to examine the 
effect of auxin, GA, and brassinosteroids on cell wall elasticity and viscoelasticity 
(using a new AFM-method: ‘nano-Creep’). Our mechanical measurements are 
correlated with cell expansion rates in the Arabidopsis hypocotyl. Understanding how 
these hormones alter cell expansion on a physical level is key to understanding how 
hormones ultimately affect cell expansion. 
 
AFM elasticity map of elongating hypocotyl cells 
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ABSTRACT 

Hormones, including auxin, cytokinin, brassinosteroids (BRs) and 
CLAVATA3/EMBRYO SURROUNDING REGION-RELATED (CLE) peptides modulate 
root growth. Cross-talks among the different plant hormone pathways are essential for 
the regulation of the root meristem maintenance and the cellular differentiation. 

Root developing tissues do not differentiate simultaneously. The protophloem is the 
first proximal tissue to do so and therefore has a crucial role in root meristem 
maintenance. During its differentiation, protophloem sieve elements (PPSE) undergo 
remarkable modifications and this progressive process occurs in a very short window. 

Mutants with impaired protophloem differentiation such as brevis radix (brx) and 
octopus (ops) show undifferentiated PPSEs, so called gap cells, within otherwise 
differentiated protophloem strands. Their presence disrupts sieve tube continuity and 
compromises phloem unloading in the meristem. Secondary systemic phenotypes are 
associated with these defects, including a short root, deficiencies in BR signaling and 
impaired auxin response. 

We were able to show that BRX-mediated auxin accumulation in PPSEs as compared 
to neighboring cells is required for proper PPSE differentiation. In parallel, the activity 
of genes involved in protophloem differentiation was mapped in the root meristem of 
WT versus sensitized backgrounds. The goal of this project is to link the activity of 
auxin transporters and effectors along developing PPSE strands and achieve an 
understanding of how auxin transport and activity are integrated during PPSE 
development. Further, we aim to create a model of PPSE development that accurately 
represents auxin flux through PPSE cell files and might help us to understand how and 
why gap cells appear. 
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ABSTRACT 

Auxin induces rapid gene expression changes throughout root development. How 
auxin induced transcriptional responses relate to changes in protein abundance is not 
well characterized. We have recently identified early auxin responsive proteins in 
Arabidopsis roots at 30 minutes and 2 hours after hormone treatment using a 
quantitative proteomics approach in which 3,514 proteins were reliably quantified. A 
comparison of the >100 differentially expressed proteins at each the time point showed 
limited overlap suggesting a dynamic and transient response to exogenous auxin. 
Several proteins with established roles in auxin mediated root development exhibited 
altered abundance, providing support for this approach. While novel targeted 
proteomics assays demonstrate that all six auxin receptors remain stable in response 
to hormone. Additionally, 15 of the top responsive proteins display root and/or auxin 
response phenotypes, demonstrating the validity of these differentially expressed 
proteins. Auxin signaling in roots dictates proteome reprogramming of proteins 
enriched for several gene ontology terms, including transcription, translation, protein 
localization, thigmatropism, and cell wall modification. In addition, we identified auxin-
regulated proteins that had not previously been implicated in auxin response. For 
example, genetic studies of the auxin responsive protein 
GALACTURONOSYLTRANSFERASE 10 demonstrate that this enzyme plays a key 
role in root development. Altogether these data complement and extend our 
understanding of auxin response beyond that provided by transcriptome studies and 
can be used to uncover novel proteins that may mediate root developmental programs. 
 
Dior Kelley 
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ABSTRACT 

As agricultural production is reaching its limits regarding inputs and land use, the need 
to further improve plant growth under less favorable conditions is greater than ever. 
One main problem remains the limited translatability of results obtained from in vitro 
experiments to more natural growth conditions in soil. Over the last decade, 
considerable progress has been made in developing new in soil growth assays to 
tackle this bottleneck. Nevertheless, the majority of these assays uses pots or whole 
trays, which makes it difficult to control the environmental conditions the plants grow 
in and to treat individual plants. Therefore, we developed a flexible and compact in soil 
screening assay in which individual seedlings grow in wells filled with soil. A net at the 
bottom of the wells combined with a custom adapter plate allows the individual 
treatment of plants. This gives the opportunity to study of eco/genotype x environment 
x treatment interactions e.g. the drought tolerance of different ecotypes upon a 
chemical treatment. We successfully tested the assay under a broad variety of 
environmental conditions, including, different soil types, drought and salt stress. We 
obtained reproducible and dose dependent effects of the treatments. The assay makes 
use of an automated image analysis pipeline that extracts multiple growth parameters 
from individual seedlings over the time course of the experiment. We are convinced 
that the PhenoWell system promotes more extensive studies in soil under different 
environmental conditions and helps to translate findings from in vitro studies to useful 
applications in soil. 
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ABSTRACT 

Cytokinin has been shown to affect many aspects of plant development ranging from 
the regulation of the shoot apical meristem to leaf senescence. However some studies 
reported contradictory effects of cytokinin on leaf physiology. Thus, cytokinin 
treatments cause both chlorosis and increased greening, and both decrease and 
increase in cell size. To elucidate this multifaceted role of cytokinin in leaf development, 
we have employed a system of temporal control over the cytokinin pool and 
investigated the consequences of modulated cytokinin levels in the third leaf of 
Arabidopsis. We show that at the cell proliferation phase, cytokinin is needed to 
maintain cell proliferation by blocking the transition to cell expansion and the onset of 
photosynthesis. Transcriptome profiling revealed a novel regulation by cytokinin of a 
gene suit previously shown to affect cell proliferation and expansion, and thereby a 
molecular mechanism by which cytokinin modulates a molecular network underlying 
the cellular responses. During the cell expansion phase, cytokinin stimulates cell 
expansion and differentiation. Consequently, a cytokinin excess at the cell expansion 
phase results in an increased leaf and rosette size fueled by higher cell expansion rate, 
yielding higher shoot biomass. Proteome profiling revealed the stimulation of primary 
metabolism by cytokinin, in line with an increased sugar content that is expected to 
increase turgor pressure, representing the driving force of cell expansion. Thus, the 
developmental timing of cytokinin content fluctuations, together with a tight control of 
primary metabolism, is a key factor mediating transitions from cell proliferation to cell 
expansion in leaves. 
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ABSTRACT 

Plant associations with microbes at the root-soil interface are integral for nutrient 
acquisition. Legumes have adapted specialized root structures termed nodules for 
association with bacteria (rhizobia) that can fix nitrogen in a form assimilated by the 
host plant. This process is termed rhizobia-legume symbiosis. Several plants 
hormones have been intimately linked to nodule development. Among these is 
gibberellic acid (GA), a major regulator of plant development that has important roles 
in differentiation and cell elongation. There are conflicting reports for the role of GA in 
rhizobia-legume symbiosis, depending on the species and experimental conditions. In 
Pisum sativum (pea) GA-deficient mutants, there are fewer nodules; in contrast, 
exogenously applied GA inhibits nodule formation in the model legumes Lotus 
japonicus and Medicago truncatula. Transcription factors downstream of GA also have 
a role in propagating initial infection signals in the root epidermis. These results 
demonstrate that GA has an important, nuanced, and potentially, multiple different 
roles in rhizobia-legume symbiosis. In order to understand the multi-faceted role of GA 
in rhizobia-legume symbiosis, I am using an improved version of the FRET-based GA 
biosensor GPS1 to measure GA accumulation during symbiosis in vivo. Specifically, I 
am measuring GA accumulation from initial infection to mature nodule in M. truncatula. 
By modeling the dynamics of GA accumulation, we can predict in which stages and 
cell-types GA accumulation may regulate rhizobia-legume symbiosis. Understanding 
the basis of hormone signaling in nodule development will provide targets for 
engineering nodule organogenesis in non-nodulating species.  
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ABSTRACT 

Branching research has often focused on the effects of several major hormonal 
regulators of bud activity, including auxin, cytokinins and strigolactone. However, 
emerging evidence supports roles for new players in the branching process, including 
abscisic acid (ABA) and jasmonic acid (JA). The discovery of roles for these 
"newcomers" has been facilitated by non-targeted approaches investigating 
environmental and developmental cues that alter bud fate, rather than decapitation 
experiments that are dominated by the strong effects of the major three. Probing the 
branch inhibiting effects of low red: far red light in Arabidopsis showed that ABA plays 
a role in slowing bud development when the plant senses competition. Unlike the case 
with the major three, ABA acts downstream of the so-called branching integrator 
BRC1, and thus exerts its effects closer to the terminus of the signaling pathway. Prior 
studies going back many decades suggested that ABA might be involved in branching, 
though definitive proof was lacking. On the other hand, there has been little prior 
evidence associating JA with branching. Transcriptional profiling of sorghum axillary 
buds revealed signatures of JA signaling following leaf removal, a treatment that 
promotes development of the underlying bud. Additional experimentation 
demonstrated that JA stimulates bud growth, which is unusual since it most often 
exerts inhibitory effects. Thus, while the major three are robust and well-studied 
branching regulators, there is additional space to discover roles for neglected 
hormones with more modest effects, but which nevertheless are essential for 
generating appropriate shoot architecture. 
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ABSTRACT 

WUSCHEL-related homeobox (WOX) genes are key regulators of meristem activity 
and plant development, the chromatin mechanism of which to reprogram gene 
expression remains unclear. Histone H3K27me3 is a chromatin mark of 
developmentally repressed genes. How the repressive mark is removed fromspecific 
genes during plant development is largely unknown. Here, we show that WOX11 
interacts with the H3K27me3 demethylase JMJ705 to activate gene expression during 
shoot development in rice. Genetic analysis indicates that WOX11 and JMJ705 
cooperatively control shoot growth and commonly regulate the expression of a set of 
genes involved in meristem identity, chloroplast biogenesis, and energy metabolism in 
the shoot apex. Loss of WOX11 led to increased H3K27me3 and overexpression of 
JMJ705 decreased the methylation levels at a subset of common targets. JMJ705 is 
associated with most of the WOX11-binding sites found in the tested common targets 
in vivo, regardless of presence or absence of the JMJ705-binding motif. Furthermore, 
wox11 mutation reduced JMJ705-binding to many targets genome-wide. The results 
suggest that recruitment of JMJ705 to specific developmental pathway genes is 
promoted by DNA-binding transcription factors and that WOX11 functions to stimulate 
shoot growth through epigenetic reprogramming of genes involved in meristem 
development and energy-generating pathways. 
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ABSTRACT 

Marchantia polymorpha (M. polymorpha), a bryophyte, propagates vigorously through 
asexual reproduction, in which new plants grow from gemmae that are produced in a 
cup called a gemma cup. Therefore, proper control of gemma production is crucial for 
efficient reproduction. It has been thought that the number of gemmae formed in a 
gemma cup is genetically controlled and adjusted depending on the environmental 
conditions, however, detailed mechanisms are unknown. We report that the number of 
gemmae in a gemma cup is controlled by Strigolactone (SL)/unknown ligand (KL) 
signaling pathway. M. polymorpha contains two KAI2 genes (MpKAI2a and MpKAI2b), 
one D3 gene (MpD3) and one D53 gene (MpD53), major signaling components in 
SL/KL signaling. In WT plants, gemma formation is stopped when the number of 
gemmae in a cup reached to a certain number. In contrast, in the loss-of-function 
mutants of MpD53, a suppressor of SL/KL signaling pathway, the gemmae number 
continued to increase resulting in formation of more than three times more gemmae 
than WT. This indicates that MpD53 suppresses gemma initiation. Moreover, less 
gemmae were formed in gemma cups in the loss-of-function mutants of MpKAI2a 
and MpD3, suggesting that the gemma number in a cup is controlled by the SL/KL 
signaling pathway. Based on these results, we propose that control of efficient 
reproduction is one of the ancestral roles of the SL/KL signaling pathway. 
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PHENOTYPE AND METABOLOME OF ARABIDOPSIS THALIANA: EVIDENCE 
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ABSTRACT 

Cis-isomers of the cytokinin plant hormone family are generally poorly understood and 
are thought, by many, to have low activity or impact on plant growth and development. 
Arabidopsis isopentenyl transferase (IPT) mutants with independent silencing of the 
pathway leading to cis-cytokinins (AtIPT2 & AtIPT9) were investigated at the 
phenotype and metabolite levels in different tissues at four stages of development: 
Emergence of first leaves (1.04), First flower open (6.00), Ripening of silique seed pods 
(8.00), and Mature seed (9.70). Phenotypic deviations were noted in trichome 
development, fresh weight, rosette diameter, number of non-rosette leaves, shoot 
height, delayed flowering, flower number, and carotenoids.  Hormone profiling by LC-
MS/MS showed that the AtIPT2 mutant accumulates lower total cis-zeatin-forms in the 
first leaves, as well as during silique formation. The AtIPT9 mutant showed reduced 
total cis-CK in first leaves; but, during silique development, it had higher levels of cis-
CK than those of the WT plants. Metabolomic analysis was performed by UHPLC-
HRMS/MS, and data were analyzed by XCMS Online. A total of 36 significant (p<0.05) 
metabolite features that differ in intensity and/or presence/absence vs the WT were 
noted and matched with known metabolites in databases such as METLIN and 
MassBank. This included metabolites known to be associated with: hormone cross-
talk (among CKs, auxin, & ABA), fatty acid synthesis, seed set and germination, as 
well as abiotic and biotic stress resistance. Evidence from both phenotype and 
metabolomic analyses support the hypothesis that cis-CK production is biologically 
impactful for plant growth and development. 
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ABSTRACT 

The GRAS transcription factor, SHORT-ROOT (SHR), is well known for its role in 
formative and proliferative cell divisions in Arabidopsis roots and shoots. However, little 
is known about its regulatory role in cell elongation. Under dark-grown conditions, shr 
mutants showed a short-hypocotyl phenotype. Further analysis revealed that the 
hypocotyl phenotype of shr was due to reduced elongation of individual hypocotyl cells. 
Through genome-wide expression profiling and chromatin immunoprecipitation PCR 
(ChIP-PCR) experiments, we found that SHR directly regulates expression of XTH 
genes, which are known to be involved in cell wall modification. Intriguingly, 
overexpression of some of SHR-regulated XTH genes could suppress, at least 
partially, the hypocotyl phenotype of shr mutants. Moreover, we found that the 
restriction of SHR movement in the vascular tissues was still able to rescue the short 
hypocotyl length of shr seedlings. By contrast, under light-grown conditions, high 
temperature, BR, ethylene, and GA treatments promoted hypocotyl elongation in both 
wild-type and shr seedlings. Interestingly, shr mutants still displayed a short-hypocotyl 
phenotype in the presence of exogenous auxin (IAA). With the use of transcriptome 
analysis, we found the candidate genes that SHR likely regulates. Taken together, we 
propose that the master-regulator SHR plays an essential role in hypocotyl cell 
elongation via direct transcriptional regulation of target genes (e.g., cell wall 
modification genes) in the Arabidopsis seedlings. 
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ABSTRACT 

Gibberellins (GAs) are involved in a broad range of physiological processes such as 
stem elongation, leaf expansion, root growth, seed germination, and plant 
reproduction. In addition, nodule development in leguminous plant roots is also 
controlled by a complex GA signaling network. Thus, an optimal level of GA signaling 
is required for nodule formation and development under natural environmental 
conditions. GA synthesis inhibitors such as pacrobutrazol and flurprimidol are 
frequently used as plant growth regulators (PGRs). It is well-known that typical 
symptoms of GA-deficiency caused by PGRs are reduced height, shorter internodes, 
compact phyllotaxis, smaller leaf area, and darker green leaves. Despite many reports 
on the impacts of PGRs on above-ground plant parts, little information is available 
concerning their impacts on below-ground plant parts, particularly on nodule 
development in leguminous tree plants. Here, we applied flurprimidol to the trunk of 
young Robinia pseudoacacia trees (2-year-old) and confirmed growth suppression of 
above-ground parts and below-ground parts. In contrast, flurprimidol application 
increased nodule number and size in compensation for decreased secondary and 
tertiary root biomass. Then, leaves accumulated central regulator amino acids for 
nitrogen metabolism, namely glutamine, glutamate, aspartate, and asparagine. These 
observations suggest that the regulatory systems of nitrogen assimilation, metabolism, 
and transportation are maintained in R. pseudoacacia roots even in GA-deficient 
conditions. This study, therefore, implies that injection of flurprimidol in tree trunks 
scarcely disturbs the rhizosphere surrounding targeted R. pseudoacacia trees.  
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LONG DISTANCE SIGNALLING DURING HYPOCOTYL ADVENTITIOUS ROOT 

INDUCTION 

 

D. Geelen 1 
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ABSTRACT 

The hypocotyl of etiolated Arabidopsis seedlings, and many other dicots, form one or 
a few roots when exposed to light conditions. The function of these adventitious roots 
is not well understood and may help support the fragile structure of the etiolated 
seedling. Application of hormones such as auxin, strongly enhances the number of 
adventitious roots formed, suggesting that auxin is the primary signal that controls the 
initiation process. A screen for alternative compounds that induce rooting at the 
hypocotyl identified a molecule that triggers massive root formation. The mechanism 
of root induction does not involve a rapid induction of auxin signaling response genes 
and in addition depends on a signaling process taking place in the cotyledons. In fact, 
root induction through drug treatment depends on the application at the cotyledons 
and treatment of the hypocotyl or the root does not result in root formation. These 
findings indicate that a rapid auxin response in the hypocotyl, typically occuring in 
plants treated with auxin, is not a requirment for adventitous root formation in the 
hypocotyl, and that a second signaling cascade in the cotyledon plays an important 
role in rooting of etiolated hypocotyls. To further resolve the mode of action of the 
newly identified root inducing compound, we have performed transcriptome analyses 
and determined the root induction phenotype of various signaling mutants. These 
studies revealed that peptide and light quality are important regulators of hypocotyl 
adventitious rooting. 
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ABSTRACT 

  Phloem functions as a living conduit to conduct products of photosynthesis, organic 
compounds and diverse signaling molecules, thereby playing fundamental roles in 
plant growth and development. Phloem development involves in complicated 
coordination of cell fate determination, cell division, and terminal differentiation into 
sieve elements (SEs). The sophisticated control of these processes have been 
unveiled with identification of regulatory factors. An RNA binding protein, JULGI is an 
emerging key regulator integrating cellular energy status into phloem differentiation. 
JULGI binds to G-rich sequence in 5’UTR of SUPPRESSOR OF MAX 2 1-LIKE4/5 
(SMXL4/5) mRNAs which is the central regulators of phloem differentiation and inhibits 
their translation. Finally, JULGI optimizes the capacity of phloem according to the 
cellular energy status. Here, we elucidate that JULGI expression is initiated in sieve 
element-procambium stem cell and terminated with maturation of protophloem sieve 
element. The deficiency of JULGI shows accelerated tangential division of sieve 
element precursors and maturation of sieve elements. It indicates that JULGI is 
involved in specification of protophloem. In addition, we identified the upstream 
regulators of JULGI through in sillico data analysis. These transcription factors 
integrate developmental cues to optimize protophloem sieve element formation. These 
results propose the role of JULGI during protophloem differentiation and how JULGI-
associated module including upstream regulators and downstream targets 
orchestrates phloem differentiation. 
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THE CONTRIBUTION OF EXOGENOUS APPLICATION OF PHYTOHORMONES 

TO SUPPORT PLANT-BASED REMEDIATION TECHNOLOGIES. CASE OF 

STUDIES. 

 

M. Barbafieri 1 

National Research Council - Research Institute on Terrestrial Ecosystems, 
Section of Pisa, - Pisa (Italy) 

 

ABSTRACT 

Plant based remediation (Phytoremediation) technologies offer a broad range of 
applications, and can be used for many kinds of contaminants (organics and 
inorganics) and media (soil, sediment, water, wastes). Plants offer their potential and 
efficiency in treating contaminants but new approaches are needed to implement the 
effectiveness of the technologies. Two case studies are presented to show the effects 
of exogenous phytohormone supply, in particular cytokinines alone or in combination 
with treatments to aid the metal uptake by plants and the plant growth. These 
investigations (different experimental scale from microcosm to pilot trials), integrating 
soil chemistry with plant biology expertise, showed that specific soil treatments 
combined with phytohormone addition in a Modulated Application (MA) gave 
impressive advancement in the technology performance. In microcosm test it was 
investigated mercury phytoextraction combining Cytokinine (CK) and thioligand (TS) 
treatments. Results showed the synergistic effects of MA treatment on increased Hg 
phytoextraction up to 450%. In one growing cycle the plants reduced labile-Hg pools 
of about 40%. In pilot test  it was investigated boron phytoextraction combining CK 
treatment in a MA with nitrogen fertilization. Results showed that the MA provided a 
synergistic effect on morphological, physiological parameters and biomass production 
as a whole. The MA aid to overcome the stress caused by boron phytotoxicity and 
improved its phytoextraction by five times. The MA based on plant growth regulator 
could be extended to further cases of contamination where phytotoxicity and/or 
contaminant characteristics can affect the applicability and efficiency of plant based 
remediation technologies. 
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1Dept. Appl. Biol. Chem., Univ. of Tokyo - Bunkyo (Japan), 2Graduate School 
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Res. Org. - Morioka (Japan) 

 
 

ABSTRACT 

   It is known that transgenic plants with high expression of a 2-oxoglutarate-dependent 
dioxygenase (DOX, 2ODD) gene which belongs to the clade DOXC41 show dwarfed 
phenotypes. However, the function of this gene product is unknown. Several 
hydroxylase genes for mugineic acid required for iron uptake in rice and some 
hydroxylase genes for hyoscyamine, one of the tropane alkaloids, are categorized to 
this clade. To elucidate the function of this gene product, we produced Arabidopsis 
transformants overexpressing of the gene. First, we examined some genes expression 
in the transformants by qRT-PCR. The expression of this gene was detected only in 
the transformants, not in vector-control plants. Also, we confirmed that there was a 
good relationship between gene expression and phenotypes. Based on the 
expressional results, some fluctuation of phytohormones were deduced in the 
transformants, compared with those in the control plants. So now, we are proceeding 
the quantificational analysis of phytohormones and the biochemical analysis of the 
gene product. 
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BRASSINOLIDE AND GIBBERELLIN ROLES IN SHOOT BRANCHING IN GARDEN 

PEA 

 

D. Cao 1, L. Dong 2, T. Chabikwa 3, C. Beveridge 1 

1School of Biological Sciences, the University of Queensland, Australia - Saint 
Lucia (Australia), 2School of Horticultural Sciences, Anhui Agricultural 
University - Hefei (China), 3School of Molecular Sciences, the University of 
Western Australia - Perth (Australia) 

 
 

ABSTRACT 

Shoot branching is an important factor controlling plant architecture and contributes to 
crop productivity. As integral components of many signaling networks, phytohormones 
are involved in the regulation of shoot branching. Brassinolide (BR) and gibberellin 
(GA), two classes of phytohormones, are involved in shoot branching but it has been 
unclear whether they are involved in the initial trigger stage and/or the subsequent 
elongation growth of buds into branches. Our study indicates that BR and GA are 
involved in bud elongation stage but can not trigger the initiation of bud outgrowth. The 
dormant axillary bud treated with exogenous BR and GA showed no bud outgrowth in 
six days in garden pea. BR biosynthesis mutant (LKB) showed no bud elongation 
difference in first two days after decapitation treatment compared with WT. BR 
treatment on cytokinin (CK) released LKB buds promoted bud elongation only at two 
days after treatment. Experiments testing GA showed similar results to that for BR. GA 
treatment on CK released WT buds promoted the bud elongation only after two days. 
GA inhibitor treatment could only inhibit released bud outgrowth after two days and 
exogenous application of GA could reverse this effect. All these results suggest that 
BR and GA promote bud elongation but are not involved in dormant bud release. 
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ABSTRACT 

In many plant species, exogenously applied auxin and cytokinin are required to induce 
adventitious shoot formation. In ipecac (Carapichea ipecacuanha (Brot.) L. 
Andersson), however, adventitious shoots are formed on apical region of internodal 
segments without phytohormone treatment. In contrast, auxin accumulated in basal 
region of internodal segments. When the biggest shoot was removed, other 
adventitious shoots began growing. It is similar as is a break of apical dominance. In 
apical dominance, auxin promotes biosynthesis of strigolactones (SLs) that inhibit the 
polar auxin transport. In this study, we investigated influence of auxin and SL on 
adventitious shoot formation in ipecac. When we applied 1-naphtaleneacetic acid 
(NAA), number of adventitious shoots decreased significantly. When we applied 
synthetic SL (GR24), number of adventitious shoots decreased in apical region of 
intermodal segments, whereas number in middle region slightly increased. IAA level 
significantly decreased in basal region of internodal segments by GR24 treatment. 
When we applied NAA in apical region and GR24 in basal region at the same time, 
number of adventitious shoots formed decreased slightly compared with number of 
shoots after NAA or GR24 treatment. In this study, we found that auxin suppressed 
adventitious shoot formation. SL suppressed not only adventitious shoot formation but 
also the polar auxin transport. Therefore, adventitious shoot formation of ipecac might 
have a similar system as apical dominance. 
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ABSTRACT 

 Strigolactones (SLs) are synthesized from β-carotene through sequential reactions by 
D27, D17, D10, and OsMAX1. Rice roots can produce SLs in response to nitrogen, 
phosphate, or sulfate deficiencies (−N, −P, and −S). SL mutants show increased 
lamina joint (LJ) angle as well as dwarfism and enhanced shoot branching. LJ angle is 
well known to be regulated by brassinosteroids (BRs). In this study, we evaluated 
effects of SL and BR in lamina joint using rice dwarf (d) mutants. LJ angle of the second 
leaves was 26.4° in WT and 85.4° in d mutants. The LJ angle decreased by 20 µM 
GR24 treatment. When rice seedlings were cultivated under –N, –P, and –S, LJ angle 
decreased by 9.6° in WT, but did not change in d mutants. In addition, SL biosynthetic 
gene D10 expression in LJ was up-regulated under –P. Furthermore, we evaluated 
effect of a BR biosynthetic inhibitor, brassinazol (BRZ) in LJ angle. LJ angle was 
markedly reduced by 1 µM and 10 µM BRZ treatment, and was completely recovered 
by 2 µM brassinolide treatment. Finally, we analyzed BR contents in the LJ in WT and 
d mutant. However, there is no significant difference between WT and d mutants on 
BR contents. These results indicate that SLs do not regulate LJ inclination through BR 
signaling. 
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