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Friday, July 10
16.00 - 20.00 Registration and poster mounting
Saturday, July 11
08.00 - 08.45 Registration and poster mounting
08.45 - 09.00 Opening of the Symposium
Plenary lectures
Chair: Miroslav Kaminek
09.00 - 09.45 Auxin transport - connecting cell polarity and patterning
Jifi Friml, VIB, Ghent University, Belgium
09.45-10.30 Cytokinin signaling: Two components and more
Joseph Kieber, University of North Carolina, Chapel Hill, NC, USA
10.30 - 11.00 Coffee
Session 1: Biosynthesis and Metabolism
Chair: Karin Ljung
11.00 - 11.35 0141 Cytokinin biosynthesis pathway: not as simple as it looks
Hitoshi Sakakibara, RIKEN Plant Science Center, Yokohama, Japan
OIChemIm Honorary Lecture
11.35-11.55 01-2 Cytokinin interconversion is disrupted by adenosine kinase deficiency
Barbara Moffatt, University of Waterloo, Canada
11.55-12.15 01-3 Structural characterization of cytokinin oxidase/dehydrogenase mutants
David Kopeény, INRA, France and Palacky University, Olomouc, Czech Republic
12.15-12.35 01-4 Cis-zeatins in plants: their distribution, bioactivities, transport and metabolism
Vaclav Motyka, Institute of Experimental Botany AS CR, Prague, Czech Republic
12.35-14.05 Lunch
Chair: Hitoshi Sakakibara
14.05 - 14.40 01-5 Regulation of auxin and cytokinin metabolism during Arabidopsis root development
Karin Ljung, Umea Plant Science Centre, Sweden
OIChemIm Honorary Lecture
14.40 - 15.00 01-6 Proteomics and metabolomics of cytokinin-induced bud formation in Physcomitrella
patens
Anika Erxleben, University of Freiburg, Germany
15.00 - 15.20 O1-7 Oxylipins contribute to the transcriptional regulation of YUC8 and YUC9, thereby

controlling local auxin biosynthesis in Arabidopsis thaliana
Stephan Pollmann, Ruhr-University Bochum, Bochum, Germany



15.20-15.40 01-8  Auxin amidohydrolases from Brassica rapa cleave conjugates of indole propionic
and indole butyric acid as preferable substrates: a biochemical and modelling approach
Jutta Ludwig-Miiller, Technische Universitat Dresden, Dresden, Germany
15.40 - 16.10 Coffee
Session 2: Signalling and Development
Chair: Tatsuo Kakimoto
16.10 - 16.45 02-1 Interpreting the tracks of cytokinin signaling during Arabidopsis gametophyte and embryo
development
Bruno Miiller, Harvard Medical School, Boston, USA and University of Zurich, Switzerland
16.45-17.05 02-2 Analysis of cytokinin receptor specificity in Arabidopsis thaliana
Michael Riefler, Freie Universitat Berlin, Germany
17.05-17.25 02-3 Cytokinin response factors in Arabidopsis and tomato
Aaron M. Rashotte, Auburn University, Auburn, AL, USA
17.30 - 19.30 Poster Session | (P1, P2, P3), light refreshment. Posters with odd and
even numbers should be presented from 17.30 to 18.30 and from 18.30 to 19.30,
respectively.
19.30 - 21.00 Get-together Party
Sunday, July 12
Chair: Mark Estelle
08.30 - 09.05 02-4 The TAF-related protein CKH1 and the chromatin remodeling-factor CKH2
negatively regulate cytokinin-induced callus formation in Arabidopsis
Tatsuo Kakimoto, Osaka University, Japan
09.05 - 09.35 02-5 Histidine kinases CKI1, AHK2 and AHK3 control vascular tissue development in
Arabidopsis shoots
Ildoo Hwang, Pohang University of Science and Technology, Pohang, Korea
09.35-09.55 02-6 Early cytokinin response proteins and phosphoproteins of Arabidopsis thaliana
Martin Cerny, Mendel University of Agriculture and Forestry & Institute of Biophysics AS CR,
v.v.i., Brno, Czech Republic
09.55-10.15 02-7 The Arabidopsis cytokinin reponse is mediated by tissue-specific transcriptional
cascades
Eric G. Schaller, Dartmouth College, Hanover, NH, USA
10.15-10.45 Coffee
Chair: Bruno Miiller
10.45-11.20 02-8 Auxin signaling: A short (but complex) pathway
Mark Estelle, The University of California, CA, USA
11.20 - 11.40 02-9 A cellular expression map of the auxin response factor family reveals cell type-specific auxin

responses
Barbara Maller, Wageningen University, Wageningen, The Netherlands



11.40-12.00 02-10 Activation mechanism of patatin-related phospholipase A by phosphorylation and
function of phospholipases A in auxin and light signaling
Giinther F.E. Scherer, University Hannover, Hannover, Germany

12.00 - 13.30 Lunch
Session 3: Pattern Formation and Development
Chair: Sabrina Sabatini

13.30 - 14.05 03-1 Integration of hormonal and genetic regulation during vascular morphogenesis in Arabidopsis
Yk& Helariutta, University of Helsinki, Finland

14.05 - 14.25 03-2 Molecular analysis of auxin regulation of wood formation
Rishikesh P. Bhalerao, Umea Plant Science Center, Umed, Sweden

14.25-14.45 03-3 DORNROESCHEN and DORNROESCHEN-LIKE function with the CUC genes and MP
to modulate embryo symmetry via auxin-dependent pathways
John W. Chandler, Cologne, Germany

14.45 - 15.05 03-4 Multiple monopteros-dependent pathways are involved in leaf initiation
Jim Mattsson, Simon Fraser University, Canada

15.05-15.25 03-5 Auto- regulated expression of cytokinin biosynthesis confers drought tolerance in plants
Shimon Gepstein, Faculty of Biology, Technion, Haifa, Israel

15.25-15.55 Coffee
Chair: Yka Helariutta

15.55-16.30 03-6 A genetic framework for the auxin/cytokinin control of cell division and differentiation in the
root meristem
Sabrina Sabatini, Sapienza University of Rome, Italy

16.30 - 16.50 0O3-7  The role of cytokinin response factors during lateral root initiation
Giel van Noorden, VIB, Ghent University, Belgium

16.50 - 17.10 03-8 KNOXI genes and cytokinin regulate leaf development
Naomi Ori, The Hebrew University of Jerusalem, Rehovot, Israel

17.10-17.30 03-9  sSmall RNAs facilitate polarity and laminar growth of tomato leaves
Tamar Yifhar, The Weizmann Institute of Science, Rehovot, Israel

17.30 - 17.50 03-10 Cytokinins can stimulate Arabidopsis hypocotyl elongation at decreased light intensity
Alena Rekova, Mendel University of Agriculture and Forestry and Institute of Biophysics
AS CR, v.v.i., Brno, Czech Republic

18.00 - 20:00 Poster Session Il (P4, P5, P6, P7), light refreshment. Posters with odd and

even numbers should be presented from 17.30 to 18.30 and from 18.30 to 19.30,
respectively.



Monday, July 13

Session 4: Transport and Development

Chair: René Benjamins

08.30 - 09.05 04-1 Lateral root development: an emerging story...
Malcolm J. Bennett, University of Nottingham, UK
09.05 - 09.35 04-2 Comparison of transport activity and interactions of ABCB, AUX1, and PIN auxin transporters
Angus S. Murphy, Purdue University, West Lafayette IN, USA
09.35 - 09.55 04-3  Auxin influx carriers are involved in regulating apical hook development of Arabidopsis
Filip Vandenbussche, Ghent University, Ghent, Belgium
09.55-10.15 04-4 PINOID controls PIN1 polar targeting through evolutionarily conserved phosphoserines
Fang Huang, Institute of Biology, Leiden University, Leiden, The Netherlands
10.15-10.45 Coffee
Chair: Malcolm J. Bennett
10.45-11.20 04-5 Up and down and all around: PIN polarity regulation in Arabidopsis
René Benjamins, University of Utrecht, Utrecht, The Netherlands
11.20 - 11.40 04-6 Mechanistic framework for polar PIN targeting
Jiirgen Kleine-Vehn, VIB , University Gent, Gent, Belgium
11.40-12.00 0O4-7  The NPA-binding protein TWISTED DWARF1 controls ABCB-mediated auxin transport
Hanna Valpuri Sovero, University of Zurich and Zurich-Basel Plant Science Center, Zurich,
Switzerland
12.00-12.20 04-8 Post-transcriptional control of PIN expression by an Arabidopsis thaliana elongator complex
Johannes Leitner, University of Natural Resources and Applied Life Sciences, Vienna, Austria
12.20-12.40 04-9 ROCK1 encodes a putative transport protein of unknown function
Tomas Werner, Free University of Berlin, Germany
12.40-14.10 Lunch
Session 5: Hormone Interactions and Plant Architecture
Chair: Christine A. Beveridge
1410 — 14.45 05-1 Long range signalling in the control of shoot branching
Ottoline Leyser, University of York, York, UK
14.45-15.15 05-2 Auxin - cytokinin interaction shaping root architecture

Eva Benkova, VIB, University Gent, Belgium



15.15-15.35 05-3 Apical dominance is controlled by interaction between cytokinin biosynthesis/degradation and
auxin in stem
Hitoshi Mori, Nagoya University, Nagoya, Japan
15.35-15.55 05-4 Cytokinins modulate auxin-induced organogenesis in plants via regulation of the auxin efflux
Markéta Pernisova, Masaryk University, Brno, Czech Republic
15.55-16.25 Coffee
Chair: Ottoline Leyser
16.25-17.00 05-5 Regulation of axillary bud outgrowth by strigolactones
Christine A. Beveridge, University of Queensland, Brisbane, Australia
17.00-17.20 05-6 Spatial and temporal regulation of auxin and cytokinin gene expression and responses in pea
ramosus mutants
Colin Turnbull, Imperial College London, London, UK and University of Massachusetts,
Amherst, MA, USA
17.20 - 17.40 05-7 Competitive canalization of PIN-dependent auxin flow from axillary buds controls apical
dominance in pea
Jozef Balla, Mendel University of Agriculture and Forestry, Brno, Czech Republic
17.50 Departure to Liblice
19.00 - 23.00 Congress Dinner at Liblice Castle
Tuesday, July 14
Session 6: Hormones, Environment and Applications
Chair: Thomas Schmiilling
08.30 - 09.05 06-1 The importance of plant biotechnology for society and environment
Marc Van Montagu, Ghent University, Ghent, Belgium
09.05 - 09.25 06-2 Characterization and biological activity of novel purine-derived inhibitor of
cytokinin oxidase/dehydrogenase INCYDE and its potential use for in vivo studies
Lukas Spichal, IEB AS CR & Palacky University, Olomouc, Czech Republic
09.25 - 09.45 06-3 Light/PHOT1-dependent polar translocation of PIN3 auxin carrier during phototropisms
in Arabidopsis
Zhaojun Ding, VIB, Ghent University, Ghent, Belgium
09.45-10.05 06-4 Cytokinin regulates sodium homeostasis
Michael Mason, University of Queensland, Australia
10.05 - 10.35 Coffee
Chair: Marc Van Montagu
10.35-11.10 06-5 Applied perspective of cytokinin-mediated growth modulation in crop plants

Thomas Schmiilling, Free University of Berlin, Germany



11.10 - 11.30 06-6 Molecular and functional analyses of changes in the pedicel abscission zone transcriptome
following auxin depletion
Shimon Meir, ARO, The Volcani Center, Bet-Dagan, Israel

11.30 - 11.50 06-7 Cytokinin signalling in Medicago truncatula root and nodule organogenesis
Florian Frugier, Institut des Sciences du Végétal, CNRS, Gif-sur-Yvette, France

11.50-12.10 06-8 Comparison of cytokinin role in drought and heat stress response of tobacco plants
Radomira Varkova, Institute of Experimental Botany AS CR, Prague, Czech Republic

12.10-12.30 06-9 Metabolism and possible function of cytokinin during abiotic stress in maize
Petr Galuszka, Palacky University & Institute of Experimental Botany AS CR, Olomouc, Czech
Republic

12.30 - 14.00 Lunch

Session 7: Modelling and Advanced Methods

Chair: Przemek Prusinkiewicz

14.00 - 14.35 o7-1 Quantitative approaches to plant development
Cris Kuhlemeier, University of Bern, Switzerland

14.35-15.10 O7-2 A computational model of phyllotaxis in Costus
Przemek Prusinkiewicz, University of Calgary, Canada

15.10 - 15.30 O7-3 Agent based modelling of auxin transport canalisation
Philip Garnett, University of York, York, UK

15.30 - 15.50 O7-4 Towards a model of auxin response in root epidermis
Martin Kieffer, University of Leeds, UK

15.50 - 16.20 Coffee
Chair: Cris Kuhlemeier

16.20 - 16.50 O7-5 Modelling of auxin transport processes on a single cell level
Klara Hoyerova, Institute of Experimental Botany AS CR, Prague, Czech Republic

16.50 - 17.10 O7-6 Modelling of positive-feedback mechanism for auxin carrier polarization during
auxin-dependent plant development
Krzysztof Wabnik, VIB, Ghent University, Ghent, Belgium

17.10-17.30 o7-7 Developing a real-time, quantitative biosensor for auxin and ABA
Richard Napier, University of Warwick, UK

17.30 - 17.50 O7-8 Highly sensitive and high-throughput analysis of plant hormones using MS-probe
modification and UPLC-ESI-gMS/MS: an application for hormone profiling in Oryza sativa
Hitoshi Sakakibara, RIKEN Plant Science Center, Yokohama, Japan

17.50 - 18.10 O7-9 New purification and mass spectrometric approach for cytokinin analysis
Ondfej Novak, Palacky University & Institute of Experimental Botany, Olomouc, Czech
Republic

18.10 - 18.30 Closing of the Symposium

18.30 - 22.00 Farewell Party



P 2-5 AUXIN-BINDING PROTEIN1 (ABP1), THE
SECOND AUXIN RECEPTOR

Yunus Effendi, Giinther F.E. Scherer

Molecular Developmental Physiology, Leibniz University
Hannover, Herrenhduser Str. 2, D-30419 Hannover, Germany.
scherer@zier.uni-hannover.de

Despite of knowing the 3-dimensional structure ABP1 is not
fully acknowledged as an auxin receptor. We used the ABP1
insertional mutant (Chen et al. 2001). It is lethal when
homozygous but viable in the hemizygous abp1/ABP1 state.
Hemizygous plants produce 2:1 resistant:wild type progeny on
kanamycin agar due to the T-DNA. Seedlings from abp1/ABP1
plants are defect in phototropism and gravitropism of roots and
shoots. Those populations are composed of a major slow
reacting and a minor normal reacting group. abpl/ABP1
seedlings show strong root slanting, longer hypocotyls, and
slightly increased lateral root number. Root auxin responses in
abp1/ABP1 seedlings are slightly less sensitive than in wt. In
short days and long days abp1/ABP1 plants flower earlier. They
have more branches and decreased main stem diameter,
indicating decreased apical dominance. Auxin-induced genes
(qQPCR: 1AA2, IAA11, IAA13, IAA14, IAA19, IAA20) respond to auxin
(0.1uM/1uM/10uM) 2-10 fold stronger in wt than in abp1/ABP1
seedlings (30 & 60 min). Thus ABP1 is a receptor with probable
functions in auxin transport and gene regulation. The apparent
functional link to TIR1-linked gene regulation could be provided
by phospholipase A (Scherer et al., 2007)

P2-7 THE ROLE OF FUSICOCCINE-LIKE
SECONDARY HORMONE IN THE CYTOKININE
SIGNAL TRANSDUCTION.

Gilmanov ML.K., Ibragimova S.A., Kudaibergenov K.K.,
Dukumbayeva A.U.

M.A. Aytkhozhin’s Institute of Molecular Biology and
Biochemistry; baltakay@mail.ru

It was shown that cytokinine causes the formation of
cytokinine secondary hormone (CSH) in embryos of
germinating wheat seeds. CSH was purified by
chromatography  on nanostructured carbon sorbent
"Nanocarbosorb”. It was established by mass-spectra that CSH
related to fusicoccine. The CSH showed the typically cytokinine
activities such as: the derepression of apical dominance, the
greening of yellow leaves and synthesis of amaranthin. CSH
was active at concentration 1000 times less at 2-3 times
quicker, than cytokinine. The one of interesting property of CSH
is its ability to increase the tolerance of germinating wheat
seeds to salt stress. We developed very interesting enzyme
sensor model for investigation of signal transduction of
cytokinine. It was established that cytokinine causes the
formation of NADP-GDh in aleurone layer of wheat seeds. We
suggest the next scheme of signal transduction of cytokinine.
First step is the formation of CSH. Then molecules of CSH are
binded with fusicoccine receptors of plasmatic membrane. This
let to increase the level cytosolic Ca?*. The last step of signal
tranduction is switching on the activity of protein kinase C. But
this process demands the present of another low molecular
regulator which is formed under the effect of CSH on wheat
seeds embryos.

P2-6 LIGHT ALTERS PLANT ELONGATION
RESPONSES TO EXOGENOUS AUXIN

Martin Fellner!-2, Renata Plotzova', Jana Bofucka!,
Tereza Vacloval, Jiri Rehulka!, David Zalabak!, Marta
Hlobilova!

' Laboratory of Molecular Physiology, Department of Cell
Biology and Genetics, Palacky University in Olomouc,
Slechtitels 11, 783 71, Olomouc, Czech Republic 2 Laboratory
of Growth Regulators, Palacky University in Olomouc and
Institute of Experimental Botany ASCR, v.v.i, Slechtitel 11, 783
71, Olomouc, Czech Republic

Many fundamental issues of interaction between light and
hormone signaling pathways involved in plant growth remain to be
uncovered. In model plants Arabidopsis, tomato and maize we
investigated effects of light on plant growth responses to
exogenous auxins. In dark, blue light (BL) and red light (RL),
exogenous auxin inhibits long-term growth in intact Arabidopsis and
tomato hypocotyl, and in corn coleoptile. Compared to dark- and
RL-grown plants, inhibitory effect of auxin on elongation of
Arabidopsis hypocotyl developed in BL is weak. Mutant analyses
revealed that CRY1 mediates Blinduced reduction of hypocotyl
sensitivity to exogenous auxin, and that ZTL1 is required for
maintenance of hypocotyl response to exogenous auxin in BL and
RL. Photoreceptor CRY1 is also involved in BL- and RL-induced
reduction of hypocotyl sensitivity to NAA in tomato. Data indicate
that tomato hypocotyl responses to the inhibitory effects of NAA
and 2,4-D are regulated by light via different mechanisms. Analysis
of el/m1 mutant in corn indicated that phytochromes mediate the
Bland RL-induced decline in coleoptile response to exogenous
auxin. Our results confirmed the existence of interaction between
light and auxin signaling in plant growth. Analyses also suggest the
existence of diverse mechanisms of the cross-talk between light
and auxin in different plant species.

This work was supported by grant from Ministry of Education of
the Czech Republic to MF (grant no. 1POSME792).

P2-8 UNCOVERING THE DISTINCT ROLES OF
AUXIN SIGNALING F-BOX (AFB) 4 AND 5 AS AUXIN
RECEPTORS

Katie Greenham & Mark Estelle

Section of Cell and Developmental Biology, University of
California San Diego, La Jolla, California

The auxin receptor family is comprised of six members; TIR1
and AFB1-5. Phylogenetic analysis reveals that the AFB4/5
clade diverged from the other members before seed plant
radiation whereas the TIR1/AFB1 and AFB2/3 clades diverged
within the angiosperm lineage (Prigge & Estelle, unpublished).
The conservation of these receptors across seed plants
suggests that they maintain a distinct function. Our goal is to
understand the diverse functions of AFB4/5 in relation to other
members of the family. Preliminary studies reveal that picloram
works specifically through AFB4/5. The afb4-2 and afb5-5 single
mutants are resistant to picloram compared to wild type while
tir1-1 is not. Biochemical analysis confirms that picloram
enhances the affinity of Aux/IAA with AFB4/5 but not with TIR1.
The basis for this specificity remains unknown. The afb4-2afb5-
5 double displays hypersensitivity to root growth at 29C, a
condition that results in increased levels of auxin biosynthesis.
In contrast, the tir1-1afb2-3 mutants are resistant at 29C. To
improve our understanding of TIR1/AFB function we are
generating and characterizing all mutant combinations in
conjunction with an investigation of the biochemical properties
of AFB4/5 compared to TIR1.
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Auxin-Bindinq Protein 1 (ABP1), the second auxin receptor

Yunus effendi, Gunther F.E. Scherer

Molecular Developmental Physiology, Leibniz University Hannover, Herrenhauser Str. 2,
D-31409 Hannover, Germany. Scherer@zier.uni-hannover.de
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ABSTRACT

Despite knowing 3-dimensional structure ABP1 1s not fully acknowledged as an auxin receptor. We used the isertional ABP1 mutant (Chen et al., 2001). It 1s lethal when homozygous but
viable in the hemizygous abp1/ABP1I state. A hemizygous plant produces 2:1=resistant:wildtype progeny on kanamycin agar due to the T-DNAand this lethality. Seedlings form abp1/ABP1
plants are defect in phototropism and gravitropism of shoots and roots. Those populations are composed of a major slow reacting and a minor normal reacting group. ABP1/abpl seedlings
show strong root slanting, longer hypocotyls, and slightly increased lateral root numbers. Root auxin responses 6lateraﬁ_ root, main root length) in abpI/ABP1 seedlings are slightly less
sensitive than i wt. In short days and long days abpl/ABP1 plants flower earlier. They have more branches and decreased main stem diameter, indicating decreased apical dominance.
Auxin-induced genes (qQPCR: [AA2, IAAI1l, IAA13, IAA14, [AA19, IAA20, GH3.5, SAURY, SAURIS, SAURZ23) respond to auxin (0.1luM/1uM) 2-15 fold stronger in WT than in

abpl/ABPI seedlings (30 and 60 min). Thus, ABP1 1s a receptor with probable functions in auxin transport and gene regulation. The apparent functional link to TIR1-link gene regulation
could be provided by phospholipase A (Scherer et al., 2007, FEBS Lett.581:4205-4211).
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Phenotypes of transformed abp1_, mutants containing mutated cDNAs (In the process of selection for
eventually double homozygous abp1/abp1:abp1mu/abp1mut genetic constitution)

Schema of design of double homozygous :
Fig.6
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first: selection of transformants for homozygous knockouts for ABP71 by PCR
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)

second step: from progeny select homozygous segregants for basta marker
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F]lcg 6. Features of 80 day old mutant plants growth in LD. General appearance
of mutans and Wt plants are shown on fig. A. Fig. B shows detail pictures of
six plants of each mutants. Yellow arrows show curly leaves which are
reminiscent of photlphot2 mutant (see phototropic deficiency above!). Six
different mutants were investigated and all mutants show fewer rosette leave
numbers in comparison to Wt (p < 0.05) (C), indicating early flowering. . & & £
They also had reduced shoot numbers, especially in mutant 6 and 7 (p<0.05) ¢ e e a9 & &S S e
(D), indicating lower apical dominance.

Conclusion: ABP1 is a powerful receptor which regulates genes, likely with a functional link to TIR1.
The hemlzK%o.us abp1/ABP1 mutant is defect in responses requiring ﬁolar auxin transport. Early flowering
IS another property. Our in vitro mutant plants seem to have similar phenotypes.
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The Institute of Experimental Botany of the Academy of Sciences of the Czech Republic
obtained new equipment that will greatly facilitate its research in molecular and cellular plant
biology. Instead of manually, routine laboratory work will now be performed by robots which
are faster, more reliable, and more efficient. The equipment was financed by the European
Fund for Regional Development via the Operational Programme Prague — Competitiveness.

The Institute purchased three automated systems for processing of plant samples. The systems
will be used for 1solation and analysis of nucleic acids, for proteomic analyses, and for in situ

hybridisations and immunohistochemistry.
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16.20 - 16.50 O7-5 Modelling of auxin transport processes on a single cell level
Klara Hoyerova, Institute of Experimental Botany AS CR, Prague, Czech Republic

16.50 - 17.10 O7-6 Modelling of positive-feedback mechanism for auxin carrier polarization during
auxin-dependent plant development
Krzysztof Wabnik, VIB, Ghent University, Ghent, Belgium

17.10-17.30 o7-7 Developing a real-time, quantitative biosensor for auxin and ABA
Richard Napier, University of Warwick, UK

17.30 - 17.50 O7-8 Highly sensitive and high-throughput analysis of plant hormones using MS-probe
modification and UPLC-ESI-gMS/MS: an application for hormone profiling in Oryza sativa
Hitoshi Sakakibara, RIKEN Plant Science Center, Yokohama, Japan

17.50 - 18.10 O7-9 New purification and mass spectrometric approach for cytokinin analysis
Ondfej Novak, Palacky University & Institute of Experimental Botany, Olomouc, Czech
Republic

18.10 - 18.30 Closing of the Symposium

18.30 - 22.00 Farewell Party



P 2-5 AUXIN-BINDING PROTEIN1 (ABP1), THE
SECOND AUXIN RECEPTOR

Yunus Effendi, Giinther F.E. Scherer

Molecular Developmental Physiology, Leibniz University
Hannover, Herrenhduser Str. 2, D-30419 Hannover, Germany.
scherer@zier.uni-hannover.de

Despite of knowing the 3-dimensional structure ABP1 is not
fully acknowledged as an auxin receptor. We used the ABP1
insertional mutant (Chen et al. 2001). It is lethal when
homozygous but viable in the hemizygous abp1/ABP1 state.
Hemizygous plants produce 2:1 resistant:wild type progeny on
kanamycin agar due to the T-DNA. Seedlings from abp1/ABP1
plants are defect in phototropism and gravitropism of roots and
shoots. Those populations are composed of a major slow
reacting and a minor normal reacting group. abpl/ABP1
seedlings show strong root slanting, longer hypocotyls, and
slightly increased lateral root number. Root auxin responses in
abp1/ABP1 seedlings are slightly less sensitive than in wt. In
short days and long days abp1/ABP1 plants flower earlier. They
have more branches and decreased main stem diameter,
indicating decreased apical dominance. Auxin-induced genes
(qQPCR: 1AA2, IAA11, IAA13, IAA14, IAA19, IAA20) respond to auxin
(0.1uM/1uM/10uM) 2-10 fold stronger in wt than in abp1/ABP1
seedlings (30 & 60 min). Thus ABP1 is a receptor with probable
functions in auxin transport and gene regulation. The apparent
functional link to TIR1-linked gene regulation could be provided
by phospholipase A (Scherer et al., 2007)

P2-7 THE ROLE OF FUSICOCCINE-LIKE
SECONDARY HORMONE IN THE CYTOKININE
SIGNAL TRANSDUCTION.

Gilmanov ML.K., Ibragimova S.A., Kudaibergenov K.K.,
Dukumbayeva A.U.

M.A. Aytkhozhin’s Institute of Molecular Biology and
Biochemistry; baltakay@mail.ru

It was shown that cytokinine causes the formation of
cytokinine secondary hormone (CSH) in embryos of
germinating wheat seeds. CSH was purified by
chromatography  on nanostructured carbon sorbent
"Nanocarbosorb”. It was established by mass-spectra that CSH
related to fusicoccine. The CSH showed the typically cytokinine
activities such as: the derepression of apical dominance, the
greening of yellow leaves and synthesis of amaranthin. CSH
was active at concentration 1000 times less at 2-3 times
quicker, than cytokinine. The one of interesting property of CSH
is its ability to increase the tolerance of germinating wheat
seeds to salt stress. We developed very interesting enzyme
sensor model for investigation of signal transduction of
cytokinine. It was established that cytokinine causes the
formation of NADP-GDh in aleurone layer of wheat seeds. We
suggest the next scheme of signal transduction of cytokinine.
First step is the formation of CSH. Then molecules of CSH are
binded with fusicoccine receptors of plasmatic membrane. This
let to increase the level cytosolic Ca?*. The last step of signal
tranduction is switching on the activity of protein kinase C. But
this process demands the present of another low molecular
regulator which is formed under the effect of CSH on wheat
seeds embryos.

P2-6 LIGHT ALTERS PLANT ELONGATION
RESPONSES TO EXOGENOUS AUXIN

Martin Fellner!-2, Renata Plotzova', Jana Bofucka!,
Tereza Vacloval, Jiri Rehulka!, David Zalabak!, Marta
Hlobilova!

' Laboratory of Molecular Physiology, Department of Cell
Biology and Genetics, Palacky University in Olomouc,
Slechtitels 11, 783 71, Olomouc, Czech Republic 2 Laboratory
of Growth Regulators, Palacky University in Olomouc and
Institute of Experimental Botany ASCR, v.v.i, Slechtitel 11, 783
71, Olomouc, Czech Republic

Many fundamental issues of interaction between light and
hormone signaling pathways involved in plant growth remain to be
uncovered. In model plants Arabidopsis, tomato and maize we
investigated effects of light on plant growth responses to
exogenous auxins. In dark, blue light (BL) and red light (RL),
exogenous auxin inhibits long-term growth in intact Arabidopsis and
tomato hypocotyl, and in corn coleoptile. Compared to dark- and
RL-grown plants, inhibitory effect of auxin on elongation of
Arabidopsis hypocotyl developed in BL is weak. Mutant analyses
revealed that CRY1 mediates Blinduced reduction of hypocotyl
sensitivity to exogenous auxin, and that ZTL1 is required for
maintenance of hypocotyl response to exogenous auxin in BL and
RL. Photoreceptor CRY1 is also involved in BL- and RL-induced
reduction of hypocotyl sensitivity to NAA in tomato. Data indicate
that tomato hypocotyl responses to the inhibitory effects of NAA
and 2,4-D are regulated by light via different mechanisms. Analysis
of el/m1 mutant in corn indicated that phytochromes mediate the
Bland RL-induced decline in coleoptile response to exogenous
auxin. Our results confirmed the existence of interaction between
light and auxin signaling in plant growth. Analyses also suggest the
existence of diverse mechanisms of the cross-talk between light
and auxin in different plant species.

This work was supported by grant from Ministry of Education of
the Czech Republic to MF (grant no. 1POSME792).

P2-8 UNCOVERING THE DISTINCT ROLES OF
AUXIN SIGNALING F-BOX (AFB) 4 AND 5 AS AUXIN
RECEPTORS

Katie Greenham & Mark Estelle

Section of Cell and Developmental Biology, University of
California San Diego, La Jolla, California

The auxin receptor family is comprised of six members; TIR1
and AFB1-5. Phylogenetic analysis reveals that the AFB4/5
clade diverged from the other members before seed plant
radiation whereas the TIR1/AFB1 and AFB2/3 clades diverged
within the angiosperm lineage (Prigge & Estelle, unpublished).
The conservation of these receptors across seed plants
suggests that they maintain a distinct function. Our goal is to
understand the diverse functions of AFB4/5 in relation to other
members of the family. Preliminary studies reveal that picloram
works specifically through AFB4/5. The afb4-2 and afb5-5 single
mutants are resistant to picloram compared to wild type while
tir1-1 is not. Biochemical analysis confirms that picloram
enhances the affinity of Aux/IAA with AFB4/5 but not with TIR1.
The basis for this specificity remains unknown. The afb4-2afb5-
5 double displays hypersensitivity to root growth at 29C, a
condition that results in increased levels of auxin biosynthesis.
In contrast, the tir1-1afb2-3 mutants are resistant at 29C. To
improve our understanding of TIR1/AFB function we are
generating and characterizing all mutant combinations in
conjunction with an investigation of the biochemical properties
of AFB4/5 compared to TIR1.
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Auxin-Binding Protein 1 (ABP1), the second auxin receptor
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ABSTRACT

Despite knowing 3-dimensional structure ABP1 1s not fully acknowledged as an auxin receptor. We used the isertional ABP1 mutant (Chen et al., 2001). It 1s lethal when homozygous but
viable in the hemizygous abp1/ABP1I state. A hemizygous plant produces 2:1=resistant:wildtype progeny on kanamycin agar due to the T-DNAand this lethality. Seedlings form abp1/ABP1
plants are defect in phototropism and gravitropism of shoots and roots. Those populations are composed of a major slow reacting and a minor normal reacting group. ABP1/abpl seedlings
show strong root slanting, longer hypocotyls, and slightly increased lateral root numbers. Root auxin responses 6lateraﬁ_ root, main root length) in abpI/ABP1 seedlings are slightly less
sensitive than i wt. In short days and long days abpl/ABP1 plants flower earlier. They have more branches and decreased main stem diameter, indicating decreased apical dominance.
Auxin-induced genes (qQPCR: [AA2, IAAI1l, IAA13, IAA14, [AA19, IAA20, GH3.5, SAURY, SAURIS, SAURZ23) respond to auxin (0.1luM/1uM) 2-15 fold stronger in WT than in

abpl/ABPI seedlings (30 and 60 min). Thus, ABP1 1s a receptor with probable functions in auxin transport and gene regulation. The apparent functional link to TIR1-link gene regulation
could be provided by phospholipase A (Scherer et al., 2007, FEBS Lett.581:4205-4211).
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Fig. 3. Apical dominance is decreased in mutants.
(A% Wt plants show one dominant shoot whereas
(B) no dominant shoot in the diameters of hemi-
zygous plants indicates that apical dominance is
damaged. Figure left-below shows Wt plant which
has one dominant shoot (red arrow) and left picture
shows a hemiyzgous abpl/ABPI plant which shows
no dominant shoot (yellow arrows).Plant were PCR-
genotyped after growth.

Fig. 2. Response of hypocotyls and roots to changing the gravity vector by 90°
(E, B) amdp to lateral{) ue light (C). Progeny seedlings of a hemizygous abpl/ABP1
Flant are less responsive to 90° gravity in roots (A) and hygocotys %B) and to
ateral blue light on hypocotyls (C) in comparison to Wt. Presence of wild type
plants is indicated by a shoulder coinciding with the wild type curve. Agar

late in right side of each graphs show the bending of roots or hypocotyls.

ed line: hemizygous abp%/ABP] in ratio 2:1, blacﬁ line: Wt. (D) Hemizygous

abpl/ABP1 also show a root slanting angle (D).
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Fig.1. (A) Progeny of self mating of hemizygous abpl/
ABPI produces a mixed population 2:1 = abpl/ABP1: Wt.
(B) Hemizygous abp1/ABPI plants indicate early flowering
(C) fewer rosette leaves and (D) fewer cauline leaves. Red

line: hemizygous population, Black line: Wt only. Ejg 4 ) Fig. 4. Auxin sensitivity. Hemizygous abpl/ABP1
mwr B  seedlings have shorter hypocotyls in comparison
: . : : w0] o s to Wt in res?onse to different levels of auxin con
Expression of early auxin-induced genes in hemizygous centrations (0001mM, 0.01mM, 0.02mM, 0.03mM,
: : : : g5 5 ,ImM, 0.3mM, 1m . However, no difference
abp1/ABP1 and Wt in response to auxin application shows in root length between hemizygous alp1/4BP ]
' 4 ' &l = and WT seedlings on the different levels of auxin
that they are less auxin-sensitive and reveals a link to TIR1 - application were found (A). Red line: hemiyzgous
1 abpl/ABP1, black line: Wt. Growth on 0.5 agar
Fig 5 A ) : - ] and seedlings were selected for genotype.
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% : <€>’ N I S Q I 2, 2, Fig. 5. Quantitative Real Time PCR data of early auxin-induced gene
e e i _ b S et 12 3 1|8 e)ffression. (A) After 30 min 0.1mM auxin treatment, six IAA genes
(m (m ) 2 |2 (IAA2,1AA11,IAA13, IAA14, IAA19, IAA20) showed increased expression
E ) I— oL+ 1| 1in Wt samples but not in hemizygous abpl/ABP1 sam%lfes. (B) With
= 1 uM 1AA "* vou AAZO =8 e Nt "Timetminy® | 1 mM auxin, after 30 min hemizygous abpl/ABPland Wt samples
; ' I ; = SAlURE saurzs] | sShowed increasing in gene expression in all TAA genes but Wt samples
1AA2 IAAT1 1AA13 IAA14 o o showed 1-10 fold more than hemizygous samples. (C) Increasing
* i * 2 | 3 4 . . expression in another set of early auxin-induced genes is shown in fig.
: g 4 i, : | C . Three SAUR genes (SAURY, SAURIS5, SAUR23), GH3.5 and the
: i : N 4 =N = ABPI gene itself showed also 2-16 fold change different in Wt in
] ] 2 i Aj ol | | | comparison to hemizygous abpl/ABP1 samples. Plants were selected
by | o Y S o o 0w & - v & & °r—+—r | onkan-agar, then grown for 5 d in liquid medium without kanamycin
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Phenotypes of transformed abp1_, mutants containing mutated cDNAs (In the process of selection for
eventually double homozygous abp1/abp1:abp1mu/abp1mut genetic constitution)

Schema of design of double homozygous :
Fig.6

abp1/abp1: abp1_ . /abp1

genetic constitution of transformants after selection on double resitance agar
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first: selection of transformants for homozygous knockouts for ABP71 by PCR
and on the presence of kanamycin marker gene (heterozygous or homozygous)

Enlarged areas show “curly leaf” phenotype
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second step: from progeny select homozygous segregants for basta marker

BETNCEEN | RESULT

ABP1.__ basta

=g KDE }
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F]lcg 6. Features of 80 day old mutant plants growth in LD. General appearance
of mutans and Wt plants are shown on fig. A. Fig. B shows detail pictures of
six plants of each mutants. Yellow arrows show curly leaves which are
reminiscent of photlphot2 mutant (see phototropic deficiency above!). Six
different mutants were investigated and all mutants show fewer rosette leave
numbers in comparison to Wt (p < 0.05) (C), indicating early flowering.

They also had reduced shoot numbers, especially in mutant 6 and 7 (p<0.05) ¢
(D), indicating lower apical dominance.

Conclusion: ABP1 is a powerful receptor which regulates genes, likely with a functional link to TIR1.
The hemlzK%o.us abp1/ABP1 mutant is defect in responses requiring ﬁolar auxin transport. Early flowering
IS another property. Our in vitro mutant plants seem to have similar phenotypes.
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