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01 Project
Title

Mechanisms of intracellular trafficking and polar targeting of auxin efflux facilitators.

02 Summary

The directional symplastic transport of phytohormone auxin is one of the main morphoregulatory
processes important in plant growth and development. Recent results contributed substantially to
the identification of protein complexes acting in both auxin influx and auxin efflux. It was
discovered that potential auxin efflux carriers undergo constitutive cycling between plasma
membrane and endosomal space; there are experimental data suggesting that this cycling is
actin-dependent. The main objective of this project is to elucidate the role of cytoskeleton in
constitutive cycling of putative auxin efflux carriers and in their asymmetric targetting into the
plasma membrane. The experimental approach will include in vivo microscopy depicting the
dynamics of proteins involved in the polar transport of auxin in model cell lines of tobacco and
Arabidopsis.
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které se budou podilet na jejim hodnoceni. V pfipadé udéleni grantu souhlasi s pfedanim udajd do

centralni evidence projektd vyzkumu a vyvoje.
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Justification of the proposal

1. The intracellular mechanisms of auxin translocation: the present state-of-the-art

Auxins are endogenous plant compounds which are crucial for control of plant growth and
development. They participate in control of cell division, polar elongation and differentiation and,
on the level of intact plant, they coordinate both spatial and temporal aspects of plant growth and
development. They are the only plant compounds which undergo polar transport in the cell-to-cell
manner; the "apparatus" of polar auxin transport creates polar auxin flow, which is the effector for
the spatial and temporal coordination of plant development (recent reviews by Friml 2003, Morris
et al. 2004). Cell-to-cell polar transport of auxins is a complex process resulting from both passive
diffusion of auxins into cells and the activities of auxin-influx and efflux carriers. The polarity of
cellular auxin transport can be provided by the asymmetric distribution of auxin efflux carriers on
the plasma membrane (PM) (Goldsmith et al. 1977). Discovery of PIN gene family, the members of
which may function as auxin efflux carriers and which are localised within relevant cells in a polar
manner (Okada et al. 1991, Galweiler et al. 1998, summarised in Palme and Galweiler 1999, Friml
2003, Paponov et al. 2005) further supported this idea. In recent years, particular PIN proteins
have been shown to be involved in controlling of various morphogenic processes like pattern
formation (Friml et al. 2002a), embryogenesis (Friml et al. 2003), organ formation (Benkova et al.
2003) including phyllotaxis (Reinhardt et al. 2003), as well as in the growth responses of plants to
environmental stimuli, as e.g. in - tropisms (Friml et al. 2002b, Blakeslee et al. 2004).
Neverthelss, in spite of strong indirect evidence, the unequivocal proof for PINs as proteins directly
catalysing auxin efflux from cells is still missing and PINs are considered to be "auxin efflux
facilitators" (for review see Paponov et al 2005). There are also other candidates for auxin efflux
carriers - multidrug resistance (MDR) proteins (a sub-family of the ABC-transporters, Martinoia et
al. 2002). Members of this family, AtPGP1 and AtMDR1, were shown to participate on translocation
of auxins across both PM and intracellular membranes (Noh et al. 2001) and, interestingly, to be
important for correct asymmetric localisation of PIN proteins (Noh et al. 2003).

Auxin efflux carriers seem to be parts of the bigger PM-localised complex, consisting also of other
regulatory protein(s) (Morris et al. 1991, for review see Friml and Palme 2002, Morris et al. 2004).
Correct position of this complex seems to be assisted by the actin cytoskeleton. The evidence came
from the experiments with the application of actin drugs that resulted in the reduced polar auxin
transport in maize coleoptiles (Cande et al., 1973) and in zucchini hypocotyls (Butler et al. 1998).
Moreover, by using inhibitors of vesicle transport, it was shown that putative auxin efflux carriers
(PIN proteins) might undergo constitutive cycling between PM and endosomal space, as already
inderectly sugested by Robinson et al. (1999), and that this process is actin-dependent (Geldner et
al, 2001). The application of myosin inhibitor (2,3-butanedione monoxime (BDM)) was shown to
impair auxin-induced cell division (Holweg et al. 2003) and the mutation in Arabidopsis myosin VI
led to the inhibition of basipetal auxin transport (Holweg and Nick 2004). These observations
strongly suggested that actin filaments (AFs) might be involved in both intracellular traffic of PIN
proteins and in their correct positioning at the PM. The whole concept of trafficking and proper
localisation as well as function of components of the auxin efflux carrier complex was proposed
(Muday et al. 2003), The mechanisms underlying the constitutive cycling of proteins in plants are
still poorly understood (review by Murphy et al. 2005). It was shown that constitutive cycling of
PINs is regulated by GNOM, one of the ADP-ribosylation factor (ARF)-GDP-GTP (Steinmann et al.
1999, Geldner et al. 2003) and that other ARFs might contribute to the trafficking of PINs (Xu and
Scheres 2005). Interestingly, the regulation of endocytosis-dependent cycling of proteins in plant
cells was shown to be regulated by auxin efflux inhibitors (Geldner et al. 2001) as well as auxin
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itself (Paciorek et al. 2005).

In our previous work we have shown that the application of some auxin efflux inhibitors was not
affecting the structure of cytoskeleton itself (Petrasek et al. 2003). In this project we plan to study
the role of the cytoskeleton and cytoskeleton-associated proteins in the endosomal recycling of
putative auxin efflux carriers (PIN proteins) using simplified models - plant cell lines - that allow
direct application of specific inhibitors and immediate observations of their effects in vivo, and are
suitable models for studies of growth cycle, and particularly cell cycle of plant cells.

2. Aim of the project and the objectives

2.1. Aim of the project

The aim of the project is to describe the role of the cytoskeleton-associated components ensuring
the constitutive cycling of putative auxin efflux carriers in plant cells and to show how auxins and
the inhibitors of their transport affect this cycling.

2.2. Objectives

This project is based mainly on the results (see below, Section 3.2.) of the previous project funded
(for the period 2003-2006) by the Grant Agency of the Czech Republic, No.: A6038303:
"Transmembrane transport of plant growth substances in plant cells". It is meant as its
continuation focussed entirely on auxin efflux facilitators and their trafficking in plant cell.

The particular objectives are:

1. To determine the sensitivity of plant cytoskeleton to the application of auxin efflux inhibitors
(various phytotropins) in specific stages of the cell and growth cycle.

2. To determine the sensitivity of plant cytoskeleton to the application of various auxins (IAA, NAA,
2,4-D) in specific stages of the cell and growth cycle.

3. To characterise the role of actin-associated molecular motors (plant myosins) and other
interacting molecules (plant dynamins, specific ADP-ribosylation factors of GDP-GTP exchange
factors) in the constitutive cycling of putative auxin efflux carriers.

4. To characterise cell structures necessary for constitutive cycling of putative auxin efflux carriers
in vivo.

5. To identify tobacco homologues of putative auxin efflux carriers (NtPINs) and study their
dynamics in vivo.

6. To integrate data obtained for the elucidation of the intracellular mechanisms involved in the
inhibition of endocytotic step of the constitutive cycling induced by auxin transport inhibitors or by
auxin itself.

2.3. Methodological approach

Plant material:

A substantial amount of the knowledge about the machinery involved in the intracellular
distribution and proper localisation of putative auxin carrier molecules comes from the studies in
various tissues of Arabidopsis thaliana plants. It was shown that constitutive cycling of potential
auxin efflux carriers (PINs) is actin-dependent (Geldner et al. 2001) and that AFs are important in
the proper localisation and function of components of the auxin efflux carrier complex (for review
see Muday and Murphy 2002). The project proposed here will use well-defined tobacco cell lines as
the major experimental model. Auxin-dependent and cytokinin-autonomous tobacco cell lines such
as BY-2 (Nicotiana tabacum L., cv. Bright Yellow 2; Nagata et al. 1992) have been already proved
to be suitable models for studies of auxin transport (Delbarre et al. 1996, 1998, Petrasek et al.
2002b, 2003). The tobacco cell lines transformed with various fluorescent marker proteins (for
microtubular and actin cytoskeleton, endomembrane system, nuclei, etc.), as well as cell lines
carrying putative auxin efflux carriers (PIN proteins) under inducible promoters or in translational
fusion with fluorescent proteins, are available in the laboratory of the main investigator.. This
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collection will be further extended in a frame of the proposed project with other marker proteins
and their spectral variants. Since the heterologous expression of some Arabidopsis proteins in
tobacco cells results in slightly modified behaviour of corresponding protein product, roots of
Arabidopsis seedlings will be used when needed. Moreover, Arabidopsis cell lines derived from
transgenic or mutant plants will be used to investigate an action of various inhibitors on the cell
level.

Experimental approach:

Changes in the organization of microtubules (MTs) and actin filaments (AFs) will be studied after
the application of inhibitors of auxin efflux (1-N-naphthylphthalamic acid (NPA), 1-pyrenoylbenzoic
acid (PBA) and quercetin) by means of indirect immunofluorescence microscopy using specific
antibodies against alpha-tubulin or actin (Petrasek et al. 2003, Schwarzerova et al. 2005, Pokorna
et al. 2005) or using rhodamine-phalloidin for actin staining (Pokorna et al. 2004). The same
approach will be used for the application of various auxins (indole-3-acetic acid (IAA),
2,4-dichlorophenoxyacetic acid (2,4-D) and naphthalene-1-acetic acid (NAA)). The effects of
inhibitors of auxin efflux, various auxins, as well as cytoskeletal drugs will be correlated with
measurements of auxin accumulation using radiolabelled auxins according to Delbarre et al. (1996)
as modified by Petrasek et al. (2003). To test the role of MTs and AFs in the constitutive cycling of
auxin efflux facilitators (PINs), specific cytoskeletal drugs (oryzalin and propyzamide for MTs,
latrunculin B and cytochalasin D for AFs and 2,3-butanedione monoxime (BDM) for myosin) will be
applied and the distribution of PIN proteins will be studied in vivo in tobacco cell lines
overexpressing Arabidopsis PIN proteins in translational fusion with green fluorescent protein
(GFP). To follow the dynamics of constitutive cycling of PINs in tobacco cells, constructs carrying
various PINs in translational fusion with red fluorescent protein (mRFP1) will be prepared in
collaboration with Dr. Jiri Friml (Univ. of Tlbingen, Germany). These constructs will be used for
transformation of tobacco cell lines already expressing GFP-tagged marker proteins (fimbrin-GFP
(Sheahan et al. 2004), F-actin binding domain of mouse talin-GFP (Kost et al., 1998) for AFs,
microtubule binding domain of MAP4, MBD-GFP (Granger and Cyr 2000), NtTUA-GFP (Kumagai et
al. 2001) for microtubules, ADL1-GFP (Kang et al. 2003) and myosin-GFP (Van Damme et al. 2004)
for possible motor molecules, and finally ADP-ribosylation factor 1 of GDP-GTP exchange factors,
ARF1-GFP (Xu and Scheres 2005) and ARA6-GFP (Ueda et al. 2001) as markers for endocytotic
machinery. All these lines will be studied in vivo by means of confocal microscopy in a perfusion
chamber and data will be quantified using image analysis. Since the heterologous expression of
Arabidopsis PIN proteins in tobacco cells may result in modified dynamics of corresponding protein
product, a tobacco PIN analogue(s) (NtPIN(s)) will be isolated from the tobacco BY-2 expression
library based on sequence homology. Corresponding genes will be either overexpressed in tobacco
cells in translational fusion with fluorescent proteins or their expression will be knocked out using
RNAi. Standard molecular biological protocols will be used for PCR, RT-PCR, Western blots, etc. Cell
cycle synchronisation will be perfomed according to the protocol adapted in our laboratories
(Kuthanova et al. 2004).

2.4. Time schedule
The experiments are scheduled for 3 years. Minor revisions of this schedule will be made in relation
to the outcome of the work already done.

Year 1:

- Characterisation of action of inhibitors of auxin efflux (NPA, PBA, quercetin) and various auxins
(IAA, NAA, 2,4-D) on the organisation of AFs and MTs during the cell cycle progression in tobacco
BY-2 cells, indirect immunofluorescence and fluorescence studies, auxin accumulation assays.

- Transformation of tobacco cell cultures with genes coding for marker proteins, selection of
transformants and verification of the expression.

Posledni zména: 27.5.2005 15:23:16 10/45



- In vivo observation of the effect of auxins (IAA, NAA, 2,4-D) and auxin efflux inhibitors (NPA,
PBA, quercetin) on the structure of cytoplasm (DIC microscopy).

Year 2:

- Characterisation of action of inhibitors of auxin efflux (NPA, PBA, quercetin) and various auxins
(IAA, NAA, 2,4-D) on the organisation of AFs and MTs during the cell cycle progression in tobacco
BY-2 cells, in vivo confocal microscopy in tobacco cells overexpressing marker proteins for
cytoskeleton and endosomes. Auxin accumulation assays in parallel.

- Preparation of construct(s) with the Arabidopsis PIN genes in translational fusion with mRFP1

- Retransformation of cell lines carrying marker GFP-fusion proteins with various PINs-mRFP1,
selection of positive transformants.

- Identification of a tobacco PIN homologue (NtPIN) from the tobacco BY-2 expression library.

- Establishment of Arabidopsis cell lines from plants overexpressing various PIN proteins.

Year 3:

- Characterisation of the role of MTs and AFs in the constitutive cycling of auxin efflux facilitators
(PINs), studies of the distribution of PIN proteins after the application of cytoskeletal drugs, in vivo
confocal microscopy in tobacco cells overexpressing Arabidopsis PIN proteins alone or in lines
expressing both GFP fusion marker proteins (for AFs, MTs, endosomes) and PINs-mRFP1. Auxin
accumulation assays in parallel.

- Overexpression of tobacco PIN homologues in tobacco cells in translational fusion with fluorescent
proteins (GFP and mRFP1) and their knock out using RNAI. Cell phenotype analysis.

- Studies of the effect of auxins, cytoskeleton inhibitors and auxin efflux inhibitors in Arabidopsis
cell lines overexpressing various PIN proteins, in vivo confocal microscopy, auxin accumulation
assays in parallel.

3. Conditions for the work on the project in the laboratory of the Investigator

3.1. Research teams and their cooperation

The principal investigator (Jan Petrasek) is young scientist involved in the studies of the
mechanism of auxin transport in plant cells (Petrasek et al. 2002b, Petrasek et al. 2003, Paciorek
et al., 2005) and familiar with cell culture and various cell biology techniques used in the
investigation of cytoskeleton and endomembranes (Petrasek et al. 1998, Petrasek et al. 2002b,
Schwarzerova et al. 2003, Pokorna et al. 2004, Schwarzerova et al. 2005, Pokorna et al. 2005). He
is @ member of the Laboratory of hormonal regulations at the Institute of Experimental Botany
(IEB), the team headed by Eva Zazimalova. She is involved in the studies of the mechanism of
auxin transport across PM in plant cells (Petrasek et al. 2002b, Petrasek et al. 2003, Morris et al.
2004; Paciorek et al. 2005, Hoyerova et al. 2005 submitted). She is also familiar with methods of
extraction and determination of auxins and cytokinins, as well as auxin and cytokinin metabolism
and signalling (Zazimalova et al. 1995, 1996, 1999, Petrasek et al. 2002a, Zazimalova and Napier
2003). Other investigator Lucie Perry-KFfizkova is a young scientist experienced in methods of plant
cell and tissue transformation and transgene detection (Kfizkova & Hrouda 1998, Hoyerova et al.
2005 submitted). There are also three PhD students (Daniela Seifertova, Adriana Cerna and Petr
Skdpa) in the IEB working group.

Katefina Schwarzerova, the co-investigator of the proposed project at the Charles University,
Faculty of Science, Laboratory of plant cytoskeleton, is young scientist involved in the studies of
the mechanisms of stress responses of plant cytoskeleton and endomembranes (Schwarzerova et
al. 2002, 2003, 2005, Pokorna et al. 2004, Petrasek et al. 2003). The Laboratory of plant
cytoskeleton is headed by Zdenék Opatrny, highly experienced investigator in a field of
cytoskeleton (Schwarzerova et al. 2002, 2005, Pokorna et al. 2004, 2005). There is also one PhD
student (Jindfriska Pokorna) in the team of co-investigator, who is involved in the characterisation
of plant actin associated proteins, (Schwarzerova et al. 2003, Pokorna et al. 2004, Pokorna et al.
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2005).

The co-operation between research teams will be co-ordinated by the principal investigator. While
the team of principal investigator will be involved in all auxin and auxin inhibitors studies, in
preparation of constructs and selecting suitable cell lines, the team of co-investigator will guarantee
all in vivo and immunofluorescence techniques for studies on cytoskeleton and endomembranes.
The mutual co-operation will definitely profit from long-lasting fruitful contacts between both
laboratories.

3.2. Previous papers and preliminary results related to the project

On tobacco cell line BY-2, the effects of the polar auxin transport inhibitor NPA and the
vesicle-trafficking inhibitor brefeldin A (BFA) on auxin transport, and on the arrangement of the
cytoskeleton and the endoplasmic reticulum (ER) were described. The data emphasise the
importance of AFs and possibly also endomembranes in vesicle-mediated trafficking of proteins and
in the cycling of the auxin efflux catalyst (Petrasek et al., Plant Physiol. 2003). The dynamics of AFs
organisation and polymerisation was shown to be highly dynamic (Pokorna et al. Plant Cell Environ.
2004) and the process of AFs nucleation was studied in detail (Pokorna et al. Protoplasma 2005)
with respect to the actin-associated proteins involved. Both identification of these proteins from
tobacco and expression in vivo studies are in progress.

The relationship between auxin accumulation and cell division was studied on another tobacco cell
line VBI-0. The data suggest that an NPA-binding regulatory protein may be involved in directing of
proper localisation of auxin efflux carrier to specific regions of the plasma membrane (Petrasek et
al., Planta 2002).

Modulation of subcellular protein translocation is one of the possible mechanisms, how signalling
molecules can control cell behaviour. In animal and human cells this mode of regulation is often
based on constitutive cycling, which consists of repeated internalisation of proteins from and
recycling them back to the PM. In spite of the fact that several proteins (including PINs) exhibit
constitutive cycling, no such mechanism of hormone action has been shown in plants yet. We have
shown that auxin inhibited endocytosis. This effect was specific to biologically active auxins. By
inhibition of the internalisation step of constitutive cycling of PINs, auxin could increase levels of
PINs at the PM and, consequently, promoted its own efflux from cells. Our data imply a novel mode
of plant hormone action: by modulation of vesicle trafficking of PINs, auxin regulates their
incidence and activity at the cell surface, providing a mechanism for the feedback regulation of
auxin transport from cells (Paciorek et al., Nature 2005).

Since plant tissues are hardly accessible for direct measurements of auxin accumulation in
individual cells, the evidence that PINs are real "auxin efflux catalysts" is still not available. We
have shown, using tobacco cell line BY-2 as a model, that Arabidopsis thaliana PIN proteins fused
to GFP were localized predominantly in transversal plasma membranes and cortical cytoplasm in a
similar way as it is in cells of root elongation zone in A. thaliana. Strong upregulation of PIN
proteins in transformed BY-2 cells decreased strongly auxin accumulation inside cells suggesting
that the intensity of auxin efflux was increased. Consequently, enormous changes in cell
morphology previously reported to be typical for the response to auxin depletion were brought
about. These changes included the cessation of cell division, stimulation of cell elongation and
amyloplasts formation. Moreover, the fact that NPA as well as higher concentration of exogenous
auxin were capable of preventing all observed "auxin-depletion"-induced changes pointed out the
modification in auxin efflux. Altogether, our observations strongly support the idea that PIN
proteins are auxin efflux catalysts, exporting auxin out of the cell (Petrasek & Wisniewska et al., in
preparation).

3.3. Collaborations with other research teams

The laboratory of the investigator at the IEBclosely collaborates with the laboratory of Dr. Jifi Friml
(Universitat Tlbingen, Centre for Plant Molecular Biology, Department of Developmental Genetics).
The exchange of experimental material and gene constructs, joint papers as well as stays of PhD
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students are realized already from 2002.

The exchange of experimental material and gene constructs, joint publishing and stays of PhD
students are carried out also in the laboratory of co-investigator in a frame of the long-lasting
collaboration with the laboratory of Prof. Peter Nick (University of Karlsruhe).

3.4. Technical background and research facilities

The research team of the Investigator shares standard laboratory facilities including a media
preparation room, laminar flow hoods and autoclaves, light and dark cultivation rooms. Major items
of scientific equipment include: preparative centrifuge and ultracentrifuge, refrigerated water bath,
rollers and orbital cell culture incubators, refrigerators and deep-freezers. Common use equipment
shared with other groups in the Department include: UV-VIS spectrophotometer, gel
electrophoresis and blotting equipment, PCR cycler, ultraclear water purification system, HPLC
devices with diode array, fluorescence and radiometric detectors, LC-MS, GC-MS, Speed-Vac
centrifugation concentrators, liquid scintillation counter, flow cytometer, inverted and upright
fluorescence microscopes with image analysis systems, top-class confocal microscope, etc.

The research team of the Investigator collaborates with the Isotope laboratory of the Institute of
Experimental Botany, Prague, where radiolabelled compounds with high specific radioactivity are
prepared and RIA-assays are routinely performed. Official authorities have approved the facilities at
the Institute for work with radioactive materials and genetically modified organisms.

The research team of the co-investigator shares basically the same laboratory facilities and holds
the same permissions as the laboratory of the investigator. In addition to this, it shares up-to-date
microscopical facilities (confocal microscopes, 3D TEM) with other departments and faculties of
Charles University.
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Since 1998: Graduate Research Assistant at the Institute of Experimental Botany, Prague,
Laboratory of Hormonal Regulations in Plants; auxin transport in relation to cell development
Since 1998: Graduate Research Assistant (external), Charles University in Prague, Faculty of
Science, Department of Plant Physiology; cytoskeleton and stress. Participation in lecturing,
co-supervisor of diploma and PhD students.

Metodical experience:

Plant cell tissue cultures establishment. Visualisation of intracellular structures in plant cells
(including microtubules, microfilaments and associated proteins) - both in vivo and after fixation.
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Name of the scientist: |Eva ZaZimalova |
Duration

Registration No. Investigator (years) Last year of the project

|A6038706 Eva ZaZimalova 4 2000 |

Title of the project
|Modu|ation of sensitivity of plant cells to cytokinins and the role of cytokinins in the control of |

Summary of results, including references to publications

On the model of tobacco cells cultivated in vitro the dynamics of excretion of cytokinins from the
cells into cultivation medium, dynamics of cytokinin oxidase/dehydrogenase activity, and
perception of cytokinin signal were characterised in relation to the growth cycle. Some of the
results were summarised and a model of regulation of cytokinin metabolism and internal cytokinin
level in cells was proposed. References to selected publications: Zazimalova E, Brezinova A, Motyka
V, Kaminek M: Control of cytokinin biosynthesis and metabolism. - In Hooykaas P, Hall MA,
Libbenga KR (eds): Biochemistry and Molecular Biology of Plant Hormones, Ser. New
comprehensive biochemistry, Elsevier, pp. 141-160, 1999. Petrasek ], Brezinova A, Holik J,
Zazimalova E: Excretion of cytokinins to the cultivation medium by the suspension-cultured tobacco
cells. - Plant Cell Rep 21: 97-104, 2002.

Duration
Registration No. Investigator (years) Last year of the project

|IAA6038303 Eva ZaZimalova 4 2006 |
Title of the project
|Transmembrane transport of plant growth substances in plant cells |

Summary of results, including references to publications

The project is focussed on studies of mechanism of accumulation of plant growth regulators
(auxins, cytokinins and polyamines)in plant cells and their transport between the outer and inner
environments of the cell. References to selected publications: Morris DA, Friml J, Zazimalova E: The
transport of auxins. — In Davies PJ] (ed): Plant Hormones: Biosynthesis, Signal Transduction,
Action!, Kluwer Acad. Publ., Dordrecht, ISBN: 1-4020-2684-6, pp. 437-470, 2004. Paciorek T,
Zazimalova E, Ruthardt N, Petrasek J, et al. and Friml J: Auxin inhibits endocytosis and promotes
its own efflux from cells. - Nature, in press 2005. Petrasek ], Wisniewska J, Seifertova D, Xu J,
Blakeslee J, Xu ], Roquie D, Perry L, Gaykova V, Covanova M, Ruzicka K, Skupa P, Blilou I, Lee OR,
Benkova E, Murphy AS, Scheres B, Zazimalova E, Friml J: PIN proteins are auxin efflux catalysts
and their polarity determines direction of auxin flow in plants. - in preparation.
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Grant Agency of the Academy of Sciences of the Czech Republic
Sheet C2/1

Results of previous funding by GA AV

Name of the scientist: | Lucie Perry |
Duration

Registration No. Investigator (years) Last year of the project

|B603820 Lucie Perry 3 2004 |

Title of the project
|Priprava transgennich linii tabaku a Arabidopsis nesoucich transgen pro prenasec auxinu (CHAX1) |

Summary of results, including references to publications

Transgenic tobacco and Arabidopsis plants carrying cDNA of the newly isolated and sequenced gene
PaLAX1 (formerly "CHAX1", highly homologous to the gene AUX1 from A. thaliana) were obtained.
The overexpression of PaLAX1 gene was characterised on the level of auxin translocation to cells,
auxin accumulation and its impact on the plant development. All the obtained results point to the
role of PaLAX1 as an auxin uptake carrier. Reference: Hoyerova, K., Perry, L., Hand, P., May, S.,
Kottova, J., Kocabek, T., Napier, R., Zazimalova, E.: Does PaLAX1 function as an auxin influx
carrier? - (submitted)
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Grant Agency of the Academy of Sciences of the Czech Republic

Sheet C3/1

Name of the scientist: Jan Petrasek

List of selected scientific papers

Impact factor

Petrasek J, Freudenreich A, Heuing A, Opatrny Z, Nick P: Heat-shock protein
90 is associated with microtubules in tobacco cells. — Protoplasma 202:
161-174, 1998

2.206

Petrasek ], Brezinova A, Holik J, Zazimalova E: Excretion of cytokinins to the
cultivation medium by the suspension-cultured tobacco cells. — Plant Cell Rep.
21: 97-104, 2002

1.423

Petrasek ], Elckner M, Morris DA, Zazimalova E: Auxin efflux carrier activity
and auxin accumulation regulate cell division and polarity in tobacco cells. -
Planta 216: 302-308, 2002

3.053

Schwarzerova K, Pokorna ], Petrasek ], Zelenkova S, Capkova V, Janotova I,
Opatrny Z: The structure of cortical cytoplasm in cold-treated tobacco cells:

the role of the cytoskeleton and the endomembrane system. - Cell Biol. Int.
27: 263-265, 2003

1.092

Motyka V, Vankova R, Capkova V, Petrasek J, Kaminek M, Schmulling T:
Cytokinin-induced upregulation of cytokinin oxidase activity in tobacco includes
changes in enzyme glycosylation and secretion. — Physiol. Plant. 117: 11-21,
2003

1.767

Petrasek ], Cerna A, Schwarzerova K, Elckner M, Morris DA, Zazimalova E: Do
Phytotropins Inhibit Auxin Efflux by Impairing Vesicle Traffic? - Plant Physiol.
131: 254-263, 2003

5.634

Pokorna J, Schwarzerova K, Zelenkova S, Petrasek J, Janotova I, Capkova V,
Opatrny Z: Sites of actin filament initiation and reorganization in cold-treated
tobacco cells. — Plant Cell Environ. 27: 641-653, 2004

3.613

Schwarzerova, K., Petrasek, J., Zelenkova, S., Panigrahi, K., Opatrny, Z., Nick,
P.: Intranuclear accumulation of plant tubulin in response to low temperature.
- Protoplasma, in press 2005

2.206

Paciorek T, Zazimalova E, Ruthardt N, Petrasek J, Stierhof Y.-D, Kleine-Vehn J,
Morris DA, Emans N, Jirgens G, Geldner N, and Friml J: Auxin inhibits
endocytosis and promotes its own efflux from cells. — Nature, in press 2005

30.979

Pokorna J, Schwarzerova K, Petrasek ], Opatrny Z: ARP2 and ARP3 proteins
are located to the sites of actin filament nucleation in tobacco BY-2 cells. -
Protoplasma, Accepted with revisions, 2005

2.206
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Grant Agency of the Academy of Sciences of the Czech Republic

Sheet C3/1

Name of the scientist: Eva Zazimalova

List of selected scientific papers

Impact factor

Zazimalova, E., Kutacek, M.: In vitro binding of auxin to particulate fractions

from the shoots of dark-grown wheat seedlings. - Plant Growth Regul. 3: 0.688
15-26, 1985

Zazimalova, E., Kutacek, M.: Auxin-binding site in wheat shoots: Interactions
between indol-3-ylacetic acid and its halogenated derivatives. - Biol. Plant. 0.919
27:114-118, 1985

Zazimalova, E., Opatrny, Z., Brezinova, A., Eder, J.: The effect of auxin

starvation on the growth of auxin-dependent tobacco cell culture: dynamics of 3180
auxin reception and endogenous free IAA content. - J. Exp. Bot.

46:1205-1213, 1995

Zazimalova, E., Brezinova, A., Holik, J., Opatrny, Z.: Partial auxin deprivation

affects endogenous cytokinins in an auxin-dependent, cytokinin-independent 1.423
tobacco cell strain. - Plant Cell Rep. 16: 76-79, 1996

Petrasek J, Brezinova A, Holik J, Zazimalova E: Excretion of cytokinins to the
cultivation medium by the suspension-cultured tobacco cells. — Plant Cell Rep. |1.423
21: 97-104, 2002

Petrasek ], Elckner M, Morris DA, Zazimalova E: Auxin efflux carrier activity

and auxin accumulation regulate cell division and polarity in tobacco cells. - 3.053
Planta 216: 302-308, 2002

Petrasek J, Cerna A, Schwarzerova K, Elckner M, Morris DA, Zazimalova E: Do
Phytotropins Inhibit Auxin Efflux by Impairing Vesicle Traffic? - Plant Physiol. 5.634
131: 254-263, 2003

Zazimalova E, Napier R: Points of regulation for auxin action. — Plant Cell Rep. 1.423
21: 625-634, 2003

Morris DA, Friml J, Zazimalova E: The transport of auxins. — In Davies PJ (ed):

Plant Hormones: Biosynthesis, Signal Transduction, Action!, Kluwer Acad. 0.000
Publ., Dordrecht, pp. 437-470, 2004

Paciorek T, Zazimalova E, Ruthardt N, Petrasek J, Stierhof Y.-D, Kleine-Vehn J,

Morris DA, Emans N, Jirgens G, Geldner N, and Friml J: Auxin inhibits 30.979

endocytosis and promotes its own efflux from cells. — Nature, in press 2005
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Grant Agency of the Academy of Sciences of the Czech Republic
Sheet C3/1

Name of the scientist: Lucie Perry

List of selected scientific papers Impact factor

Krizkova, L., Hrouda, M.: Direct repeats of T-DNA integrated in tobacco
chromosome - characterization of junction regions. Plant J. 16: 673-680, 1998 |5.914

Hoyerova, K., Perry, L., Hand, P., May, S., Kottova, J., Kocabek, T., Napier, R.,
Zazimalova, E.: Does PaLAX1 function as an auxin influx carrier? - (submitted)
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Sheet C3/11

Name of the scientist: Katefina Schwarzerova

List of selected scientific papers

Impact factor

Schwarzerova K, Zelenkova S, Petradek 1, Zelena A, Fecikova ], Capkova, V,
Opatrny Z: Changes in microtubule cytoskeleton of tobacco cell lines under
stress conditions. - Biologia 54 (Suppl. 7): 8, 1999

0.000

Schwarzerova K, Zelenkova S, Nick P, Opatrny Z: Aluminum-induced rapid
changes in the microtubular cytoskeleton of tobacco cell lines. - Plant and Cell
Physiology 43(2): 207-216, 2002

3.159

Petragek 1, Cernd A, Schwarzerova K, El¢kner M, Morris DA, Zazimalova E: Do
Phytotropins Inhibit Auxin Efflux by Impairing Vesicle Traffic? - Plant
Physiology, 131: 254-263, 2003

5.634

Schwarzerova K, Pokornd J, Petradek J, Zelenkovd S, Capkova V, Janotova I,
Opatrny O: The structure of cortical cytoplasm in cold-treated tobacco cells:
the role of the cytoskeleton and the endomembrane system. - Cell Biology
International 27: 263-265, 2003

1.092

Pokornd J, Schwarzerova K, Zelenkova S, Petrasek J, Janotova I, Capkova V,
Opatrny Z: Sites of actin filament initiation in cold treated tobacco cells. -
Plant, Cell and Environment, 27(5): 641-653, 2004

3.613

Schwarzerova K, Petrasek J, Panigrahi KCS, Zelenkova S, Opatrny Z, Nick P:
Intranuclear accumulation of plant tubulin in response to low temperature. -
Protoplasma, In Press, 2005

2.206

Pokorna J, Schwarzerova K, Petrasek ], Opatrny Z: ARP2 and ARP3 proteins
are located to the sites of actin filament nucleation in tobacco BY-2 cells. -
Protoplasma, Accepted with revisions, 2005

2.206
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Grant Agency of the Academy of Sciences of the Czech Republic

Sheet C3/11

Name of the scientist: Zdenék Opatrny

List of selected scientific papers

Impact factor

Smertenko AP, Draber P, Viklicky V, Opatrny Z: Heat stress affects the
organization of microtubules and cell division in Nicotiana tabacum cells. -
Plant, Cell and Environment 20: 1534 - 1542, 1997

3.613

Petrasek ], Freudenrich A, Heuing A, Opatrny Z, Nick P: Heat-shock protein 90
is associated with microtubules in tobacco cells. - Protoplasma 202: 161-174,
1998

2.206

Schwarzerova K, Zelenkova S, Nick P, Opatrny Z: Aluminum - induced rapid
changes in the microtubular cytoskeleton of tobacco cell lines. - Plant Cell
Physiol. 43: 207- 216, 2002

3.159

Fischer L, Lovas A, Opatrny Z, Banfalvi Z: Structure and expression of a
hybrid-rich protein gene in the solanaceous species, Solanum bervidens,
Solanum tuberosum, and Lycopersicum esculentum. - Journal of Plant
Physiology 159: 1271-1275, 2002

1.149

Borikova P, Pokorna ], Opatrny Z: Is the lethal and malforming effect of the
potential anti-gibberelline retardant ANC on the tobacco BY-2 cell line mediated
by the cytoskeleton ? - Cell Biology International 27: 175-176, 2003

1.092

Schwarzerova K, Pokorna J, Petradek J, Zelenkova S, Capkova V, Janotova I,
Opatrny Z: The structure of cortical cytoplasm in cold-treated tobacco cells:
the role of the cytoskeleton and the endomembrane system. - Cell Biology
International 27: 263-265, 2003

1.092

Kuthanova A, Gemperlova L, Zelenkova S, Eder ], Machackova I, Opatrny Z,
Cvikrova M: Cytological changes and alterations in polyamine contents induced
by cadmium in tobacco BY-2 cells. - Plant Physiology and Biochemistry 42(2):
149-156, 2004

1.729

Pokorna J, Schwarzerova K, Zelenkova S, Petrasek J, Janotova I, Capkova V,
Opatrny Z: Sites of actin filament initiation in cold treated tobacco cells. Plant,
Cell and Environment, 27(5): 641-653, 2004

3.613

Schwarzerova K, Petrasek J, Panigrahi KCS, Zelenkova S, Opatrny Z, Nick P:
Intranuclear accumulation of plant tubulin in response to low temperature.
Protoplasma, in press, 2005

2.206

Pokorna J, Schwarzerova K, Petrasek ], Opatrny Z: ARP2 and ARP3 proteins
are located to the sites of actin filament nucleation in tobacco BY-2 cells.
Accepted with revisions, Protoplasma, 2005

2.206
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Grantova agentura Akademie véd CR
List D

Registracni ¢islo B600380604

Navrhy projektd a projekty souvisejici s predlozenym
navrhem

1. Soucasné s predlozenym navrhem projektu je nebo bude v letoSnim roce podana u jiného
poskytovatele zadost o podporu projektu, ktery je bud shodny, nebo se s predkladanym
navrhem vyrazné tematicky prekryva, takze v ptipadé podpory obou projektl by doglo
k duplicitnimu financovani:

Nazev projektu

Jméno pracovnika, ktery zpracoval Doba reseni Poskytovatel, u kterého je (bude)
navrh prekryvajiciho se projektu Uchazec projektu podéana zadost o podporu

od

do

Nézev projektu

Jméno pracovnika, ktery zpracoval Doba reseni Poskytovatel, u kterého je (bude)
navrh prekryvajiciho se projektu Uchazed projektu podana zadost o podporu

od

do

2. Probihajici projekty na jejichz feseni se predkladatelé navrhu podileji a které resi obdobnou
problematiku (ptedpoklada se, ze &ast vysledkl bude shodnych).

Identifikacni kdd a nazev projektu

IAA6038303 Transport rlstovych latek rostlin pfes membrany v rostlinnych burikach

Doba reseni
Jméno fesitele Uchazed projektu Poskytovatel
Eva ZaZimalova Ustav experimentalni od 2003 Grantova agentura AVCR
botaniky AVCR do 2006

Identifikacni kdd a nazev projektu

|165/2005/B—BIO/Prf Identifikace rostlinnych proteinﬁ asociovanych s aktinem

Doba feseni

Jméno resitele Uchazec projektu Poskytovatel

Jindriska FiSerova-Pokorna |Prirodovédecka fakulta UK |od 2005 Grantova agentura UK
do 2007
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Grantova agentura Akademie véd CR
List F1/I

Navrh financniho zabezpeceni

Navrhovatel (I): |RNDr. Jan Petrasek

N&zev instituce: | Ustav experimentalini botaniky AV CR
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Grantova agentura Akademie véd CR
List F1/1II

Navrh financniho zabezpeceni

Spolunavrhovatel (II): |RNDr. Katefina Schwarzerova

Nazev instituce: |Univerzita Karlova v Praze - Prirodovédecka fakulta
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Grant Agency of the Academy of Sciences of the Czech Republic
Sheet F1/1

Financial Proposal

Principal investigator (I): |RNDr. Jan Petrasek

Institution name: | Ustav experimentalini botaniky AV CR

The funding for the first year of the project (2006) is lower than that one for the following years
reflecting the parallel (not overlapping) funding with the project No. A6038303: "Transmembrane
transport of plant growth substances in plant cells" (mentioned in part B of this proposal).

Proposed expenditure is calculated according to the details described in the Sheet B (Justification of
the proposal), and includes brief description of Operational costs, salaries and rewards for the
research team, and wages paid on contracts.

Operational costs

Consumables: consist of basic laboratory consumables and labware including chemicals and
radiochemicals, glassware and plastics, pH electrodes, liquid nitrogen, etc.

Costs of some special chemicals:

- Special scintillation cocktails for agueous samples, ca. 2 thousand CZK per 1 litre (sufficient for
two experiments).

- Brefeldin A (5 mg per 4.5 thousand CZK, for ca. 10 experiments).

- Enzymes for protoplast isolation (e.g. around 7 thousand CZK per 10 g celulase Onozuka RS, for
ca. 30 isolations; Pectolyase: 6 thousand CZK per 100 mg for ca. 10 isolations).

- PCR kits for detection of transgenes (ca. 20 thousands CZK per 1 kit, for approx. 50 reactions).
- Antibiotics for cultivation, transformation and selection (plants: hygromycin B and kanamycin, 20
thousand CZK per year; bacteria, e.g. E. coli and Agrobacterium: ampicilin and kanamycin for
maintenance and cloning 5 thousand CZK per year).

- Kits for isolation of plasmid DNA, 11 thousand per 50 reactions

- Oligonucleotide synthesis for transgene detection (20 CZK per base, e.g. 1000 per set), yearly
estimate 6 thousand.

- Antibodies against cytoskeletal proteins (cca 10-20 thousand CZK yearly)

Minor material items: tabletop centrifuges, tabletop shakers, mechanical and digital pipettes,
around 6 and 20 thousand CZK, respectively), heaters, dispensers, PC

Minor immaterial items: upgrades for scientific graphing software SigmaPIlot, licences for text and
table editors.

Work and services: minor repairs of laboratory equipment (services of centrifuges, sterilisers,
spectrophotometer, incubators, analytical scales, microscopes, autoclaves etc.), synthesis of

oligonucleotides for PCR, etc.

Travel expenses will cover the local travel expenses (participation on local conferences, meetings,
seminars, etc.).

Publication costs: print of coloured images for publication of papers, reprints, print of posters, etc.
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Salaries and rewards for the research team reflect the proportional involvement of particular
persons in the work on the project. Parts of salaries are proposed for postgraduate students to
support establishment and stabilisation of the effective research team for the work on the project.

Wages paid on contracts are planned for special services as e.g. support with large-scale
production of experimental material and translations and corrections of scientific texts.
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Grant Agency of the Academy of Sciences of the Czech Republic
Sheet F1/II

Financial Proposal

Co-investigator (II): |RNDr. Katefina Schwarzerova

Institution name: |Univerzita Karlova v Praze - Prirodovédecka fakulta

Proposed expenditure is calculated according to the details described in the Sheet B (Justification of
the proposal), and includes brief description of Operational costs, salaries and rewards for the
research team, and wages paid on contracts.

Operational costs

Consumables: consist of basic laboratory consumables and labware including chemicals, glassware
and plastics, pH electrodes, liquid nitrogen, etc.

Costs of some special chemicals:

- Brefeldin A (5 mg per 4.5 thousand CZK, for ca. 10 experiments).

- Antibiotics for cultivation, transformation and selection (plants: hygromycin B and kanamycin, 20
thousand CZK per year; bacteria, e.g. E. coli and Agrobacterium: ampicilin and kanamycin for
maintenance and cloning 5 thousand CZK per year).

- Oligonucleotide synthesis for transgene detection (20 CZK per base, e.g. 1000 per set), yearly
estimate 6 thousand.

- Antibodies against cytoskeletal proteins (cca 20-20 thousand CZK yearly)

Minor material items: tabletop centrifuges, tabletop shakers, mechanical and digital pipettes,
around 6 and 20 thousand CZK, respectively), heaters, dispensers, PC

Minor immaterial items: upgrades for scientific graphing software SigmaPIot, licences for text and
table editors.

Work and services: minor repairs of laboratory equipment (services of centrifuges, sterilisers,
spectrophotometer, incubators, analytical scales, microscopes, autoclaves etc.), synthesis of

oligonucleotides for PCR, etc.

Travel expenses will cover the local travel expenses (participation on local conferences, meetings,
seminars, etc.).

Publication costs: print of coloured images for publication of papers, reprints, print of posters, etc.
Salaries and rewards for the research team reflect the proportional involvement of particular
persons in the work on the project. Parts of salaries are proposed for postgraduate students to

support establishment and stabilisation of the effective research team for the work on the project.

Wages paid on contracts are planned for special services as e.g. support with large-scale
production of experimental material.
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Grantova agentura Akademie véd CR

List F2/1

Registracni ¢islo B600380604

Pozadovaneé financni zabezpeceni

na 1. rok reseni grantového projektu
(naklady se uvadéji v tis. K<)

Uchazeé (I) - UEB

1. investicni naklady (GIN)

doba provozné

jednotlivé investi¢ni polozky pofizovaci cena technické funkce pozadovano
celkem investi¢ni naklady na 1. rok
2. vécné naklady (GVN)
provozni naklady pozadovano
- drobny dlouhodoby hmotny majetek (pfedméty, pFistroje a zafizeni do 40 tis. K¢) 50
- drobny dlouhodoby nehmotny majetek (napf. software do 60 tis. K¢) 10
- material 65
- dopliikové (rezijni) naklady 27
- povinné zakonné odvody 87
- jiné: (specifikovat, napf. specialni literatura)
sekvenovani 5
prace na konfokalnim mikroskopu 2
publikac¢ni naklady 5
sluzby (na faktury) 5
cestovni naklady (véetné konferenénich poplatkd a Uhrady za pobyt pozvanych ;
pracovnik()
celkem vécné naklady na 1. rok 263
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3. mzdové naklady
3.1. platy (mzdy) zamé&stnanci pfijatych vyhradné na fedeni projektu (TMZ)

List F2/1I

prijmeni tarifni ro¢ni plat pozadovano
Cernd 195 59
Sklpa 195 59
Seifertova 195 39
celkem mzdové naklady na platy na 1. rok 157
3.2. pohybliva ¢ast mzdy (PMZ)
celkem pohybliva ¢ast mzdy na 1. rok 79
3.3. ostatni osobni naklady (OON)
specifikace OON pozadovano
Techn. vypomoc pfi kultivaci 5
Drobné uUpravy lab. vybaveni 5
celkem ostatni osobni naklady na 1. rok 10
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Grantova agentura Akademie véd CR

List F2/1II

Registracni ¢islo B600380604

Pozadovaneé financni zabezpeceni

na 1. rok reseni grantového projektu
(naklady se uvadéji v tis. K<)

Uchazec (II) - PiF UK

1. investicni naklady (GIN)

doba provozné

jednotlivé investi¢ni polozky pofizovaci cena o,
technicke funkce

pozadovano

celkem investi¢ni naklady na 1. rok

2. vécné naklady (GVN)

provozni naklady

pozadovano

- drobny dlouhodoby hmotny majetek (predmeéty, pfistroje a zafizeni do 40 tis. K¢)

30

- drobny dlouhodoby nehmotny majetek (napr. software do 60 tis. K<)

- material

84

- dopliikové (rezijni) naklady

24

- povinné zakonné odvody

38

- jiné: (specifikovat, napf. specialni literatura)

sekvenovani

pouzivani konfokalniho mikroskopu

publikac¢ni naklady

sluzby (na faktury)

EEN O B o)) QRN

cestovni naklady (véetné konferenénich poplatkd a Uhrady za pobyt pozvanych
pracovnik()

celkem vécné naklady na 1. rok

195
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3. mzdové naklady
3.1. platy (mzdy) zamé&stnanci pfijatych vyhradné na fedeni projektu (TMZ)

List F2/1II

prijmeni tarifni ro¢ni plat pozadovéno

Schwarzerova 220 44

FiSerova 200 40

celkem mzdové naklady na platy na 1. rok 84
3.2. pohybliva ¢ast mzdy (PMZ)

celkem pohybliva ¢ast mzdy na 1. rok 19
3.3. ostatni osobni naklady (OON)

specifikace OON pozadovano

Techn. vypomoc pfi kultivaci 5

celkem ostatni osobni naklady na 1. rok 5
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Grantova agentura Akademie véd CR
List F3/I

Registracni ¢islo B600380604

Rozpis celkovych predpokladanych nakladl na
reseni grantového projektu

(naklady se uvadéji v tis. K¢)
Uchaze¢ (I) - UEB

1. U&elova podpora pozadovana od GA AV na ieseni projektu rozepsana na jednotlivé roky
Fedeni (shrnuti finan&nich pozadavk( zdtvodnénych na Sheet F1)

Jéelova podpora pozadovana od GA AV
Investi¢ni Neinvesti¢ni naklady Celkem GA
naklady GIN GVN T™Z PMZ OON AV

1. rok 263 157 79 10 509

2. rok ---- 320 200 120 10 650

3. rok ---- 370 220 120 10 720
4. rok ----
5. rok ----

celkem o 953 577 319 30 1879

2. Celkové predpokladané naklady na celou dobu Fedeni projektu ze v8ech zdrojd financovani

Zdroje financnich prostredki

Ucelova podpora pozadovana od GA AV celkem

1. rok 2. rok 3. rok 4. rok 5. rok Celkem
509 650 720 1879
Vefejné prostfedky z ostatnich zdrojd, nepattici do statniho rozpoc&tu
0 o o | o
Neverejné prostredky z ostatnich zdroju (napf. vlastni prostfedky u soukromych subjektu)
0 0 0 | | 0
Celkové predpokladané uznané naklady na reseni projektu
509 | 650 | 720| 0| 0 1879
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Grantova agentura Akademie véd CR
List F3/1I

Registracni ¢islo B600380604

Rozpis celkovych predpokladanych nakladl na
reseni grantového projektu

(naklady se uvadéji v tis. K¢)
Uchazec (II) - PFF UK

1. U&elova podpora pozadovana od GA AV na ieseni projektu rozepsana na jednotlivé roky
Fedeni (shrnuti finan&nich pozadavk( zdtvodnénych na Sheet F1)

Jéelova podpora pozadovana od GA AV
Investi¢ni Neinvesti¢ni naklady Celkem GA
naklady GIN GVN T™Z PMZ OON AV

1. rok 195 84 19 5 303

2. rok ---- 220 100 36 5 361

3. rok ---- 240 100 36 5 381
4. rok ----
5. rok ----

celkem 0 655 284 91 15 1045

2. Celkové predpokladané naklady na celou dobu Fedeni projektu ze v8ech zdrojd financovani

Zdroje financnich prostredki

Ucelova podpora pozadovana od GA AV celkem

1. rok 2. rok 3. rok 4. rok 5. rok Celkem
303 361 381 1045
Vefejné prostfedky z ostatnich zdrojd, nepattici do statniho rozpoc&tu
0 o o | o
Neverejné prostredky z ostatnich zdroju (napf. vlastni prostfedky u soukromych subjektu)
0 0 0 | | 0
Celkové predpokladané uznané naklady na reseni projektu
303 | 361 | 381 | 0| 0 1045
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Grantova agentura Akademie véd CR
List G/I

Vyjadreni statutarniho organu uchazece

Uchazec (I) (oficialni Ustav experimentalni botaniky AV CR
nazev instituce)

Navrhovatel RNDr. Jan Petrasek

Nazev projektu

Mechanismy vnitrobuné&&né translokace a polarniho umistovani proteint zajistujicich pfenos auxind z bufiky.

Statutarni organ

e potvrzuje pravdivost Udajd uvedenych v zadosti, souhlasi s jejich zvefejnénim v rozsahu vymezeném
zdkonem 106/99 Sb., ve znéni pozdé&jsich predpisi:

ANO NE

« prokazuje zplsobilost uchazece k Fedeni navrhovaného projektu

a) cestnym prohlaéenim (organizaéni slozky statu, ostatni statni organizace véetné ustavli AV CR):

[]

b) dokladem o opravnéni k podnikani (uchazedi, ktefi nejsou organizacnimi slozkami statu nebo
ostatnimi statnimi organizacemi, pfilozi kopii platného vypisu z obchodniho rejstfiku nebo jiny
doklad o pravni subjektivité, fyzické osoby s IC pfiloZi kopii Zivnostenského listu):

[]

o dokladem o opravnéni k &innosti podléhajici zvla$tnim pravnim ptedpisim (napf. zakon &. 246/1992 Sb.
na ochranu zvirat proti tyrani, zivnostensky zakon), jestlize tuto ¢innost reSeni navrhovaného projektu
predpoklada:

[]

Uchazec ma povinnost pisemné informovat GA AV o zménach, které nastaly v dobé od podani zadosti a které
se dotykaji jeho pravni subjektivity ¢ udaji pozadovanych pro prokazani kvalifikace, a to do 7 kalend&fnich
dn ode dne, kdy se o takové skute¢nosti dozvédél.

Komentar: Pfipadné pripominky k vécné naplni navrhu projektu, k vazbé navrhu na odborné zaméreni
pracovisté, k pldnovanym pracovnim kapacitdm a sloZeni resitelského tymu, k predpokladim navrhovatele a
jeho tymu za soucasného vybaveni pracovisté splnit cile projektu ve stanoveném terminu, k vysi a skladbé
pozadovanych finanénich prostfedkl Ize uvézt ve zvlastni piiloze.

Statutarni organ uchazece: RNDr. Ivana Machackova, CSc., feditelka
(jméno, v&etné tituld a vé&deckych hodnosti, funkce)

Datum: Podpis a razitko:
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Grantova agentura Akademie véd CR
List G/II

Vyjadreni statutarniho organu uchazece

Uchazec (II) (oficialni Univerzita Karlova v Praze - Pfirodovédecka fakulta
nazev instituce)

Spolunavrhovatel RNDr. Katefina Schwarzerova

Nazev projektu
Mechanismy vnitrobuné&&né translokace a polarniho umistovani proteint zajistujicich pfenos auxind z bufiky.

Statutarni organ

e potvrzuje pravdivost Udajd uvedenych v zadosti, souhlasi s jejich zvefejnénim v rozsahu vymezeném
zdkonem 106/99 Sb., ve znéni pozdé&jsich predpisi:

ANO NE

« prokazuje zplsobilost uchazece k Fedeni navrhovaného projektu

a) cestnym prohlaéenim (organizaéni slozky statu, ostatni statni organizace véetné ustavli AV CR):

[]

b) dokladem o opravnéni k podnikani (uchazedi, ktefi nejsou organizacnimi slozkami statu nebo
ostatnimi statnimi organizacemi, pfilozi kopii platného vypisu z obchodniho rejstfiku nebo jiny
doklad o pravni subjektivité, fyzické osoby s IC pfiloZi kopii Zivnostenského listu):

[]

o dokladem o opravnéni k &innosti podléhajici zvla$tnim pravnim ptedpisim (napf. zakon &. 246/1992 Sb.
na ochranu zvirat proti tyrani, zivnostensky zakon), jestlize tuto ¢innost reSeni navrhovaného projektu
predpoklada:

[]

Uchazec ma povinnost pisemné informovat GA AV o zménach, které nastaly v dobé od podani zadosti a které
se dotykaji jeho pravni subjektivity ¢ udaji pozadovanych pro prokazani kvalifikace, a to do 7 kalend&fnich
dn ode dne, kdy se o takové skute¢nosti dozvédél.

Komentar: Pfipadné pripominky k vécné naplni navrhu projektu, k vazbé navrhu na odborné zaméreni
pracovisté, k pldnovanym pracovnim kapacitdm a sloZeni resitelského tymu, k predpokladim navrhovatele a
jeho tymu za soucasného vybaveni pracovisté splnit cile projektu ve stanoveném terminu, k vysi a skladbé
pozadovanych finanénich prostfedkl Ize uvézt ve zvlastni piiloze.

Statutarni organ uchazece: Prof. RNDr. Pavel Kovar, CSc., dékan
(jméno, v&etné tituld a vé&deckych hodnosti, funkce)

Datum: Podpis a razitko:
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Grantova agentura Akademie véd CR

Cestné prohlaseni / I

prokazujici zplsobilost uchazece k Feseni navrhovaného grantového projektu

Uchazeé (I) |Ustav experimentalni botaniky AV CR

v

I¢ 161389030

Jména osob, které vykonavaji funkci statutarniho organu uchazece nebo jeho clena:

RNDr. Ivana Machackova, CSc.

Prohlasuji, ze uchazec uvedeny v zahlavi tohoto ¢estného prohlaseni

1. neni v likvidaci,
nebyl vi¢i nému podan navrh na prohladeni konkursu na jeho majetek, sém nepodal navrh
na povoleni vyrovnani, ani proti nému nebyl zamitnut navrh na prohlaseni konkursu pro
nedostatek jeho majetku,

3. ma vyporadany splatné zavazky ve vztahu ke statnimu rozpoctu nebo rozpoctu tzemniho
samospravného celku a dal&i splatné zavazky vi¢i statu, statnimu fondu, zdravotni
pojistovné nebo k Ceské spraveé socidlniho zabezpedeni.

Dale prohlasuji, ze Zzadna z vyse uvedenych osob nebo sam uchaze¢, pokud jde o fyzickou
osobu

4. nebyl pravomocné odsouzen pro trestny ¢in, jehoz skutkova podstata souvisi s predmétem
podnikani uchazece, je-li uchazec podnikatelem, nebo pro trestny ¢in hospodarsky nebo
trestny ¢in proti majetku,

5. nebyl v poslednich tfech letech disciplindrné potrestan podle zvlastnich pravnich ptedpisd
upravujicich vykon odborné Cinnosti (napf. zakon ¢. 246/1992 Sb.), pokud tato Cinnost
souvisi s grantovym projektem, o jehoZ podporu uchazec zada.

Datum:
Podpis
statutarniho
Razitko uchazece: organu uchazece:
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Grantova agentura Akademie véd CR

Cestné prohlaseni / II

prokazujici zplsobilost uchazece k Feseni navrhovaného grantového projektu

Uchazec (II) |Univerzita Karlova v Praze - Pfirodovédecka fakulta

v

I¢ 100216208

Jména osob, které vykonavaji funkci statutarniho organu uchazece nebo jeho clena:

Prof. RNDr. Pavel Kovar, CSc.

Prohlasuji, ze uchazec uvedeny v zahlavi tohoto ¢estného prohlaseni

1. neni v likvidaci,
nebyl vi¢i nému podan navrh na prohladeni konkursu na jeho majetek, sém nepodal navrh
na povoleni vyrovnani, ani proti nému nebyl zamitnut navrh na prohlaseni konkursu pro
nedostatek jeho majetku,

3. ma vyporadany splatné zavazky ve vztahu ke statnimu rozpoctu nebo rozpoctu tzemniho
samospravného celku a dal&i splatné zavazky vi¢i statu, statnimu fondu, zdravotni
pojistovné nebo k Ceské spraveé socidlniho zabezpedeni.

Dale prohlasuji, ze Zzadna z vyse uvedenych osob nebo sam uchaze¢, pokud jde o fyzickou
osobu

4. nebyl pravomocné odsouzen pro trestny ¢in, jehoz skutkova podstata souvisi s predmétem
podnikani uchazece, je-li uchazec podnikatelem, nebo pro trestny ¢in hospodarsky nebo
trestny ¢in proti majetku,

5. nebyl v poslednich tfech letech disciplindrné potrestan podle zvlastnich pravnich ptedpisd
upravujicich vykon odborné Cinnosti (napf. zakon ¢. 246/1992 Sb.), pokud tato Cinnost
souvisi s grantovym projektem, o jehoZ podporu uchazec zada.

Datum:
Podpis
statutarniho
Razitko uchazece: organu uchazece:
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