phloem, nutritional status, action of rhizospheric soil micro-
organisms), (ii) that modulate the intensity of the ABA signal in
the xylem (apoplastic barriers, ABA redistribution during
xylem transport in the stem) and (iii) that release of ABA
from its glucose conjugate by the action of 3-

Society for Experimental Biology Annual Main Meeting
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P3-TRANSPORT OF PLANT GROWTH REGULATORS

P3.1
Auxin transport in root tissues

M. Bennett, (University of Nottingham)

The polarised movement of auxin through plant tissues has been
known for over 80 years. The major form of auxin in plants,
indole-3-acetic acid (IAA), moves between plant cells through a
ABA-redistribution within the plant

W. Hartung, (University of Wiirzburgz); F. Jiang, (Beijing
Normal University)

Abscisic acid (ABA) and its glucose ester (ABA-GE) are
hormonal stress signals that move in the xylem from the root to
the different parts of the shoot, where ABA regulates
transpirational water loss and leaf growth. In this paper, factors
and mechanisms are discussed that (i) increase the accumulation
of ABA in roots (biosynthesis and metabolism, import from the

D-glucosidases in
the root cortex and leaf apoplast.

doi:10.1016/j.cbpa.2007.01.537

P3.3
Regulation of cytokinin metabolism and translocation

H. Sakakibara, K. Takei, N. Hirose, T. Kuroha, T. Kamada-
Nobusada, (RIKEN Plant Science Center)

Cytokinin (CK) plays a crucial role in various phases of plant
growth and development and its concentration is finely
controlled by the internal and external environmental factors
such as phytohormones and nitrogen sources. CK in plants is
first synthesized as isopentenyladenine (iP) riboside phosphate
by adenosine phosphate—isopentenyltransferase (IPT) and then
hydroxylated to franms-zeatin (tZ) riboside phosphate by a
cytochrome P450 monooxygenase, CYP735A. An activation
step of CK is catalyzed by LOG, a cytokinin-specific
phosphoribohydrolase, which converts the CK-nucleotide to
the biologically active free-base form. Spatial expression
patterns of the genes indicate that CK is locally synthesized at
various sites where it is needed. In addition, CK is also
translocated via xylem and phloem and functions as a systemic
signal. This long-distance signaling is thought to be important
to integrate responses to the environmental stimuli at the whole
body level. Recent studies revealed that the major form of the
leaf-borne CK, which is translocated via phloem, is iP-type,
whereas root-borne CK is translocated to leaves as the tZ-type
via xylem. This difference might send a different physiological
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studies have shown that BRs occur in a range of plant tissues,
with the greatest accumulation occurring in young, actively
growing tissues such as the apical bud and young internodes.
However, despite the widespread distribution of BRs throughout
the plant, we have found no evidence of long-distance transport
of these substances between different plant tissues in pea Pisum
sativum L. For instance, the maintenance of BR levels in the
stem does not depend on their transport from the apical bud or
mature leaves. Similarly, reciprocal grafting between WT and
the BR-deficient /kb mutant demonstrates that the maintenance
of steady-state BR levels in whole shoots and roots does not
depend on either basipetal or acropetal transport of BRs between
these tissues. Similar results have also been obtained from
studies in tomato. Based on this evidence, we conclude that BRs
do not undergo long-distance transport in plants. However,
while BRs do not appear to be transported, evidence is emerging
that they may influence the transport of IAA.

doi:10.1016/j.cbpa.2007.01.542

P3.8
Nitric oxide evolution and perception

S. Neill, J. Bright, J. Hancock, J. Harrison, (University of the West
of England, Bristol); R. Desikan, (Imperial College London)

Various experimental data indicate signalling roles for nitric oxide
(NO) in processes such as xylogenesis, programmed cell death,
pathogen defence, flowering, stomatal closure and gravitropism.
However, it still remains unclear how NO is synthesised: nitric
oxidase synthase-like activity has been demonstrated, NO can be
generated from nitrite via nitrate reductase and other mechanisms
are also likely.

NO is a gas emitted by plants, with NO evolution increasing under
certain conditions such as pathogen challenge or hypoxia, but how
NO evolution relates to bioactive NO in plants remains to be
established. NO has both aqueous and lipid solubility but is
relatively reactive and easily oxidised to other nitrogen oxides. It
reacts with superoxide to form peroxynitrite, with other cellular
components such as transition metals and haem-containing proteins
and with thiol groups to form S-nitrososothiols. Thus diffusion of
NO within the plant is likely to be only over short distances, and
there might exist ‘NO hot-spots’ depending on the sites of NO
generation and the local biochemical micro-environment. On the
other hand, it is possible that NO is transported as potential
precursors such as nitrite or as nitrosothiols that might function as
NO reservoirs. Cellular perception of NO may come about through
reaction of NO with biologically active molecules that could
function as ‘NO-sensors’. These might include haem-containing
proteins such as guanylyl cyclase (generating the second messenger
cGMP) and proteins with reactive thiol groups. Protein S-
nitrosylation alters protein conformation and is reversible and is
thus likely to be of biological significance.

doi:10.1016/j.cbpa.2007.01.543

P3.9
T. Bisseling, (University of Wageningen)
For abstract please see late information.

doi:10.1016/j.cbpa.2007.01.544

P3.10
“One for all and all for one”: Integration of hormonal
signals in plant growth

D. Van Der Straeten, (Ghent University)

Since plants are sessile organisms, environmental factors have a
strong influence on their development. Hence, there is a need for
adaptive mechanisms, which integrate the multiple endogenous
and environmental signals resulting in the most adequate
biological response. Because of its morphological simplicity,
the hypocotyl and seedling root are often used as a model to study
signal integration. Hypocotyl extension is a process regulated by
a network of interacting signals, including light and hormones.
These pathways are subject to reciprocal regulation, with
hormonal factors influencing the biosynthesis and/or signalling
of other hormones. Consequently, this cross-talk results in the
characteristic plasticity associated with plant development.

We have studied the interactions between ethylene, gibberellins,
brassinosteroids and auxin in hypocotyl elongation in the light
and in darkness (Vandenbussche et al., 2003; Vriezen et al.,
2004; De Grauwe et al.,, 2005; Vandenbussche et al., in
preparation). An overview of this intricate network will be
presented.

Vandenbussche, F., Smalle, J., Le, J., Madeira-Saibo, N., De
Paepe, A., Chaerle, L., Tietz, O., Smets, R., Laarhoven, L.J.J.,
Harren, F.J.M., Van Onckelen, H., Palme, K., Verbelen, J.P.,
Van Der Stracten, D., 2003. Plant. Phys. 131, 1228—1238.
Vriezen, W., Achard, P., Harberd, N., Van Der Straeten, D.,
2004. Plant J. 37, 505-516.

De Grauwe, L., Vandenbussche, F., Tietz, O., Palme, K., Van
Der Straeten, D., 2005. Plant Cell. Physiol. 46, 827—836.
Vandenbussche et al., in preparation.

doi:10.1016/j.cbpa.2007.01.545

P3.11
Shoot branching in Arabidopsis

V. Ongaro, O. Leyser, (University of York)

Shoot system architecture is mainly determined by axillary bud
outgrowth. This process is influenced by endogenous factors
such as hormones as well as environmental factors such as
nutrients and light. Three different plant hormones are known to
be involved in shoot branching, auxin, cytokinin and a novel
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hormone which requires, in Arabidopsis, the MAX 1, 3 and 4
genes for its synthesis. Auxin, produced in the apex of the plant
and young leaves, moves basipetally in the polar transport
stream and inhibits bud outgrowth. Cytokinin, produced in the
root and shoot, moves acropetally promoting bud outgrowth.
The MAX-dependent hormone moves acropetally and can
inhibit bud outgrowth and we propose that it acts by regulating
auxin transport capacity in the stem.

Different branching mutants with defects in auxin signalling
and in the MAX pathway have been used to understand the
regulation of shoot branching. We have developed a series of
assays to allow hormone response, auxin transport and
environmental inputs to be modulated and the effects on bud
activity determined. We are currently using these assays to
improve understanding of the complex network of signals that
regulate bud outgrowth and our progress will be presented.

doi:10.1016/j.cbpa.2007.01.546

P3.12
Amino acids and nitrate as signals for the regulation of
nitrogen acquisition

A. Miller, S. Smith, (Rothamsted Research); X. Fan, (Nanjing
Agricultural University, China); M. Orsel, (INRA Rennes,
France)

The uptake of nitrogen (N) by roots is known to change with
supply in a manner that suggests that the N status of plants is
somehow sensed and can feedback to regulate this process. The
most abundant source of N in most soils is nitrate. As nitrate is
assimilated via conversion to nitrite, then ammonium into
amino acids, it has been suggested that the internal pools of
amino acids within plants may indicate nitrogen status by
providing a signal that can regulate nitrate uptake by the plant.
In support of this idea, both nitrate influx and nitrate transporter
transcript abundance was shown to decrease in root tissue
treated with exogenously applied amino acids. Several different
amino acids have been tested for their effects on influx and
transcription and glutamine was most effective. The feedback
regulation occurs by changing the expression of nitrate
transporters, but also by post-translational modification of
proteins. For example, some of the cytoplasmic enzymes
responsible for nitrate assimilation are regulated by phosphor-
ylation and binding of a 14-3-3 protein. We have examined the
effects of treating plants with glutamine to first identify the
uptake of the amino acid and then to measure tissue nitrate
reductase activity and cellular pools of nitrate. These results will
be discussed in terms of the possible feedback regulation of
various different cellular pools of nitrogen and a specific role of
nitrate. Finally, a number of specific mechanisms for regulating
the activity of nitrate transporter proteins will be described.

doi:10.1016/j.cbpa.2007.01.547

P3.13
Regulation of woody plant cambial growth by sucrose level
and C/N ratio

L. Novitskaya, N. Nikolaeva, T. Karelina, D. Zapevalova,
(Russian Academy of Sciences)

The study object was 25- to 30-year-old trees of Betula pendula
Roth growing in a natural forest stand. Application of
exogenous sucrose solutions (0-200 g L™') to the trunk
conducting phloem zone has revealed that cellular development
programmes change depending on the sucrose concentration.
Abundance of sucrose in the conducting phloem induces its
disintegration by sucrose synthase (Susy) into UDP-glucose and
fructose. UDP-glucose becomes directly involved in the
synthesis of cell wall polysaccharides; fructose metabolisation
proceeds in the same direction but slower, since it involves an
intermediate stage of transformation into UDP-glucose through
the multienzyme system. These processes result in the
transformation of phloem sieve tubes into sclereids or stone
cells. Further rise in fructose content inhibits Susy activity. As a
result, sucrose flows along the radial ray system out to the
xylem differentiation zone, causing an expansion of xylem rays
due to an increase in the number and size of the cells they are
composed of, and disrupting differentiation of cambial xylem
derivatives, which turn into storage parenchyma cells instead of
conducting xylem elements. The above types of structural
abnormalities are characteristic of some decorative woods, e.g.
patterned wood of Karelian birch and maple wood with “birds
eye” texture.

Additional injection of nitrous compounds into the cambial
zone promotes utilization of excess sucrose, leaving the
structure of tissues undisrupted. A rise in the nitrogen nutrition
level coupled with a high sucrose level promotes the formation
of conducting phloem elements, thus obviously enhancing
outflow of sugars to roots.

Grant RFBR ? 05-04-49932.

doi:10.1016/j.cbpa.2007.01.548

P3.14
Phloem sucrose: Integrating mineral deficiency responses

J. Hammond, (University of Warwick); P. White, (SCRI)

Sugars in plants, derived from photosynthesis, act as substrates
for energy metabolism and carbohydrate biosynthesis, provid-
ing sink tissues with the necessary resources to grow and
develop. However, sugars can also act as secondary messengers,
with the ability to control growth and development in response
to biotic and abiotic stresses.

Sugar-signalling networks have the ability to regulate gene
expression and interact with other signalling pathways.

The photosynthate is primarily transported to sink tissues as
sucrose via the phloem. Under phosphorus deficient
conditions plants accumulate sugars and starch in their
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leaves. Increased loading of sucrose to the phloem under
phosphorus deficiency, not only functions to reallocate
carbon resources to the roots, which increases their size,
but also has the potential to initiate sugar-signalling cascades
that alter gene expression to optimise the root system’s
ability to acquire soil phosphorus.

This review looks at the evidence for the involvement of
phloem sucrose in coordinating plant responses to phosphorus
deficiency at both the transcriptional and physiological levels.

doi:10.1016/j.cbpa.2007.01.549

P3.15

Transport of growth regulators from roots in drying soil
during partial rootzone drying: The mechanics of a new
deficit irrigation technique

I. Dodd, W. Davies, (Lancaster University); G. Egea,
(Universidad Politécnica de Cartagena)

During partial rootzone drying (PRD), water is distributed
unevenly to the root system such that part is irrigated while the
remainder is allowed to dry the soil. Theoretically, irrigated roots
supply sufficient water to the shoots to prevent water deficits
while the remainder sense drying soil and produce chemical
signals that partially close the stomata and limit vegetative
growth. However, the proportion of total sap flow (J) derived
from drying roots (J4ry) may decrease as soil water potential
(?s0i1) decreases, limiting transport of growth regulators to the
shoots. We investigated the contribution of different parts of the
root system to J and xylem ABA concentration ([X-ABA]), by
grafting shoots onto two root systems of plants grown in two
separate pots. The graft union resembled an inverted “Y’. In PRD
tomatoes, [X-ABA],,o from the irrigated side underestimated
[X-ABA]jcas; While [X-ABA],o0 from the dry side overestimated
[X-ABA]jcar. The arithmetic mean of [X-ABA].o best
explained variation in [X-ABAJ,; implying continued sap
flow from the dry part of the root system at a ?,,;; (—0.1 MPa) at
which Jg4, had ceased in a previous study. This was directly
confirmed by sap flow measurements in grafted PRD sun-
flowers: Jy, began to decline when ?4,;=—0.18 MPa, and
ceased when ?,,;=—0.55 MPa. Evaluating the relationship
between Jyry and ?,; may assist in maintaining export of ABA
(and other growth regulators) from the drying part of the root
system, to achieve desirable horticultural outcomes during PRD.

doi:10.1016/j.cbpa.2007.01.550

P3.16
Auxin homeostasis and Arabidopsis fruit development

K. Sorefan, L. Ostergaard, (John Innes Centre)

Auxin is a key regulator of fruit development. It has previously
been reported that application of auxin transport inhibitors,

mutations in auxin response factors, or lesions in auxin
biosynthesis disrupt fruit tissue patterning. In Arabidopsis
fruit the valves are connected to the replum and encase and
protect the developing embryos. At the valve—replum border,
the valve margins regulate the timing of valve dehiscence. The
Arabidopsis fruit is patterned by the coordinated action of
specific transcription factors. Five of the key regulators include:
FRUITFULL (FUL), REPLUMLESS (RPL), SHATTER-
PROOF1/2 (SHP1/2), and INDEHISCENT (IND). The valve
margin identity genes SHP1/2 and IND are essential for fruit
dehiscence and their expression is restricted to the valve
margins by the repressive action of FUL and RPL from the
valves and replum, respectively.

We show the first detailed description of auxin homeostasis
in Arabidopsis fruit and provide compelling evidence that
auxin and /ND interact to pattern the fruit. We found that
auxin and DRS::GFP levels in Arabidopsis fruit increase
during growth and then significantly decrease at the point of
dehiscence. Artificially maintaining auxin levels by ectopi-
cally expressing the iaaM gene in the valve margin blocked
valve margin development, IND expression, and subse-
quently dehiscence. Interestingly, we found that PIN1-GFP
expression was dynamically regulated in fruit. In early
development PINI-GFP was expressed all around the
gynoecium, however in later stages expression was restricted
to the replum. Ectopic induction of IND activity was able to
alter PINI-GFP localisation and preliminary data suggest
that the levels of PIN1-GFP are altered in ful/ and ind
mutant fruit.

doi:10.1016/j.cbpa.2007.01.551

P3.17
Little and large pathogen effectors in plant resistance and
susceptibility

J. Jones, (Sainsbury Laboratory)

Plant pathogens use small molecules and also proteins to render
their hosts susceptible. Several pathogens either make plant
hormones, or perturb host hormone signalling networks by
other means. To counteract pathogen activation of auxin
signalling, plants induce microRNA miR393 that targets the
TIR1 auxin receptor, to attenuate auxin sensitivity. Furthermore,
gibberellin made by fungal necrotrophic pathogens leads to
attenuation of the defence response to necrotrophs by
interference with jasmonic acid signalling.

In addition, many bacteria and other pathogens use a specialized
secretion system to deliver proteins into host cells that interfere
with host defence. We have taken advantage of the bacterial
T3SS secretion system to investigate effectors from filamentous
pathogens such as oomycetes. Recent data on oomycete effector
functions will be reported.

doi:10.1016/j.cbpa.2007.01.552




S240 Abstracts / Comparative Biochemistry and Physiology, Part A 146 (2007) S235-S242

P3.18
Long distance transport and movement of RNA through
the phloem

J. Kehr, A. Buhtz, (Max-Planck Institute)

The phloem constitutes the major long-distance route not only
for organic nutrients like photoassimilates and amino acids but
also for information molecules, e.g. phytohormones or proteins.
One class of compounds additionally found in the phloem that
could transfer information are RNAs, including mRNAs and
small RNAs (micro RNAs and silencing RNAs).

Yoo et al. (2004) recently found evidence for the presence of
siRNAs and miRNAs in the phloem of pumpkin. These small
RNAs are known to be widespread among many eukaryotes.
Based on sequence complementarity they bind to specific
transcripts resulting in a negative regulation of the target genes
on a posttranscriptional level. Regulation of various plant
developmental processes e.g. leaf and flower development and
leaf morphogenesis is mediated by those small RNA species.
We used oilseed rape (Brassica napus) to study the RNA
complement contained in phloem sap. Brassica napus is closely
related to Arabidopsis thaliana and additionally this species
enables phloem sap sampling in relatively large quantities (ul to
ml scale). By Affymetrix Chip hybridization and cloning
approaches we obtained a comprehensive overview of the
mRNA and small RNA species contained in phloem samples.
Among the small RNAs we could identify sequences matching
to 32 different annotated plant micro RNAs belonging to 18
families. This talk will give an overview about our recent results
and will also summarize the current knowledge generated by
other work groups in different plant species.

Yoo, B.-C., Kragler, F., Varkonyi-Gasic, E., Haywood, V.,
Archer-Evans, S., Lee, Y.M., Lough, T.J. and Lucas, W.J., 2004.
A systemic small RNA signaling system in plants. Plant Cell.
16, 1979-2000.

doi:10.1016/j.cbpa.2007.01.553

P3.19
Quantitative genetic analysis of root auxin responses in
Arabidopsis

D. Patel, K. Swarup, M. Sabri-Tabrizi, M. Bennett, (University
of Nottingham)

The phytohormone auxin plays a crucial role in higher plants by
controlling their growth and development (Teale et al., 2006).
Many genes involved in auxin transport and signalling
pathways have been identified in the model plant Arabidopsis
thaliana using genetic approaches (Teale et al., 2006). We have
observed that Arabidopsis ecotype exhibit large variation in
auxin related root traits such as root gravitropism and lateral
root development. This suggests that different ecotypes have
adapted to their environment by manipulating auxin regulated

root developmental programmes. We have taken advantage of
the natural variation between Landsberg erecta (Ler) and Cap
Verdi Island (Cvi) ecotypes (Koornneef et al., 2004) to uncover
quantitative genetic differences in root auxin responsiveness.
Two QTLs conferring auxin sensitivity was mapped to the
bottom of chromosome 3 and chromosome 5 whilst one QTL
conferring auxin resistance was mapped to the top of
chromosome 5. I will report the latest results describing the
mapping and identification of the genes encoding these QTL.
Teale, W.D., Paponov, L.A., Palme, K., 2006. Auxin in action:
signalling, transport and the control of plant growth and
development. Nat. Rev. Mol. Cell. Biol. 7, 847—859.
Koornneef, M., Alonso-Blanco, C., Vreugdenhil, D., 2004.
Naturally occurring genetic variation in Arabidopsis thaliana.
Annu. Rev. Plant. Biol. 55, 141-172.

doi:10.1016/j.cbpa.2007.01.554

P3.20

Transport of growth regulators to developing xylem tissues:
Plant ABA status impacts on hydraulic conductance by
modifying xylem vessel development

D. Rancic, S. Pekic Quarrie, (University of Belgrade); 1. Dodd,
(Lancaster University)

Work with mutants has shown that the plant hormone abscisic
acid (ABA) is important in regulating whole plant hydraulic
conductance and stomatal behaviour. Wilting of ABA-deficient
genotypes is usually attributed to an excessive transpiration rate,
caused by decreased xylem and tissue ABA concentrations.
However, transport of growth regulators to developing xylem
tissues may influence hydraulic conductance in these mutants
by altering xylem vessel anatomy. Xylem vessel dimensions
were measured in cross sections of stems and petioles of the
ABA-deficient tomato (Lycopersicon esculentum) mutants
notabilis and flacca and the ABA-deficient pea (Pisum
sativum) mutant wilty. Xylem ABA concentration of these
mutants was 35% (wilty), 25% (notabilis) and 5% (flacca)
of their respective wild-type (WT) plants. Xylem anatomy
was compared in samples that had a similar leaf area distal
to the point of sampling.

Although the mutants had more vessels in each vascular bundle,
average xylem vessel diameter was smaller than in WT plants.
This effect was more pronounced as the severity of ABA
deficiency increased. Since the conductance of each vessel is
proportional to the fourth power of vessel radius (according to
the Hagen—Poiseulle Law), theoretical (calculated) stem and
petiole hydraulic conductance of these mutants was decreased,
and may limit water transport to the shoot. The role of ABA in
modifying xylem vessel development in response to deficit
irrigation (which causes sustained increases in xylem ABA
concentration) is currently under investigation.

doi:10.1016/j.cbpa.2007.01.555
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P3.21
The role of auxin in root-hair initiation

A. Jones, C. Lazarus, C. Grierson, (University of Bristol); E.
Kramer, (Simons Rock College); R. Swarup, , M. Bennett,
(University of Nottingham); O. Leyser, (University of York)

In Arabidopsis thaliana, the production of hair and non-hair
cells within the epidermal layer of the root is an accessible
example of position-dependent differentiation, with cells over-
lying the junction of two cortical cells developing as hair cells,
and cells in contact with only one underlying cortical cell
developing as non-hair cells. A network of mobile transcription
factors is the major determinant of the fate of epidermal cells
leaving the meristem, but the involvement of auxin and ethylene
in the initiation of root-hair growth itself suggests that these
hormones may contribute to the final pattern observed. Auxin is
actively transported into and out of individual plant cells, which
coordinated across cells and tissues affords the possibility of
dynamically distributing the hormone within the plant. The
creation of spatial and temporal highs and lows of auxin
concentration in this way is known to provide essential
developmental co-ordinates. We are studying the expression
of auxin influx and efflux carriers in the epidermis of plants with
wild-type and mutant root hairs, as well as in plants subjected to
treatments (such as altered ethylene levels) that are known to
affect the normal patterning of hair- and non-hair cells. Our
hope is to understand the importance of the delivery of the
inductive auxin signal in establishing the wild-type pattern of
differentiation.

doi:10.1016/j.cbpa.2007.01.556

P3.22

Delivering enhanced fruit quality to the UK tomato
industry through implementation of partial root-zone
drying

J. Theobald, M. Bacon, W. Davies, (Lancaster Environment
Centre)

Partial root-zone drying (PRD) is a deficit irrigation technology
that exploits early root sensing of soil drying prior to any
hydraulic stress and the chemical signals (e.g. ABA) that are
generated, to modify shoot physiology and growth. In Australia
PRD has been implemented in vineyards with significant
improvements in irrigation water-use efficiency, decreased
vegetative vigour and enhanced grape (and resultant wine)
flavour and quality. Not dissimilarly, a top priority for the UK
tomato industry is the improvement of quality and flavour to
enhance tomato as a functional food crop. A PRD trial was
established in a commercial glasshouse adopting the standard
industry practice of soil-less culture with drip fertigation.
Treatments comprised (1) plants rooted in single Rockwool
slabs representing a current practice control (SSC), (2) plants
with roots split evenly between two slabs with equal fertigation

to both (DSC), and (3) as (2) but with fertigation alternated
between each slab so that root halves experienced cycles of
wetting and drying (PRD). Typically the PRD treatment
significantly decreased leaf conductance (up to 30%), total
sap flow (22% at mid-day) and decreased leaf area (24%), fresh
weight (18%) and dry weight (22%). Individual fruit fresh
weight and mean weekly yield through the season were not
significantly affected by PRD, but PRD significantly increased
both dry matter allocation (20%) to the fruit and the degree Brix
(16%) compared to SSC treatment, with DSC treatment
intermediate in response. Most significantly, the putative anti-
cancer carotenoid lycopene was increased by up to 27% in PRD
fruit.

doi:10.1016/j.cbpa.2007.01.557

P3.23
Expression and functional analysis of rice NRT2 nitrate
transporters

A. Miller, S. Smith, (Rothamsted Research); X. Fan, Q. Shen,
(Nanjing Agricultural University, China)

The expression patterns of family members of the
component parts of rice nitrate transport systems, OsNRTI,
OsNRT2 and OsNAR2 were tested using specific primers.
These results showed that OsNRT1.1 and OsNRT2.1 were
the most strongly expressed family members under 1 mM
nitrate supply. In barley the NRT2s can form a functional
high affinity nitrate uptake system with NAR2 genes. Only
with nitrate as N supply was OsNRT2.1 and OsNAR2.1 co-
expressed and this pattern disappeared when ammonium was
supplied; thus the expression pattern was regulated by the N
supply form. The expression of other OsNRT2s was also
affected by external pH; at 4 or &, the ratio of OsNRT2.2/
OsNRT 2.3 was increased when compared to neutral pH.
External pH changes are also associated with changes in soil
N supply; more ammonium is usually available under more
acidic conditions.

In Xenopus oocytes injection of OsNRT2.1 and OsNAR2.1
mRNA can give an electrophysiological response to nitrate,
which is confirmed by '’N-nitrate uptake. Like Arabidopsis
and barley, rice has a two component nitrate uptake system.
In oocytes, OsNRT2.3 has a K, for nitrate of 0.45 mM.
These results for OsNRT2.3 were also confirmed by '*N-
nitrate uptake but electrophysiology on oocytes expressing
OsNRT2.3 showed that this transport activity was irregular.
Repeated exposure to nitrate abolished the electrophysiolo-
gical response and this was recovered after a ‘rest’ period.
This effect was pH-dependant and data will be presented to
demonstrate a novel mechanism of regulation for nitrate
transporters.

doi:10.1016/j.cbpa.2007.01.558
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P3.24
The Arabidopsis transmissible wound signal

S. Mugford, V. Hawkes, J. Turner, (University of East Anglia);
L. Chartrain, (John Innes Centre)

Plants respond to herbivory by the expression of defence-related
genes which protect against infection and result in the accumula-
tion of toxic plant natural products. Expression of these genes is
not limited to the site of wounding, showing that systemic
signalling occurs in response to wounding. Jasmonate (JA) and its
derivatives are important signalling molecules in plants, and
previous work has highlighted the importance of JA in plant
wound responses. JA is thought to be the mobile wound signal in
tomato, and is required for the propagation of the wound signal in
Arabidopsis. We have shown that JA synthesis is required at the
site of perception but not at the site of wounding for the systemic
wound response to occur, showing that JA is not the mobile signal
in Arabidopsis. Micrografting of wild-type and JA-deficient
mutants was used, and expression of wound responsive genes was
monitored. The systemic wound responsive transcriptome of wt/
wt and wt/JA deficient mutant grafts was investigated using
microarrays, shedding light on the precise role of JA in the
systemic wound response. A mutant screen was performed for
plants with altered systemic wound responses through screening
for plants with increased or decreased VSPb promoter-driven
luciferase expression in response to wounding. The characterisa-
tion of these mutants will be discussed.

doi:10.1016/j.cbpa.2007.01.559

P3.25
Ethylene and Auxin interaction and the cytoskeleton

N. Clark, P. Chilley, K. Lindsey, (University of Durham)

Phytohormones are known to control many, often conflict-
ing, aspects of plant growth and development. How the
different signals interact with each other (exhibit cross-talk)
and the various environmental cues to influence plant
growth is inevitably a complicated area of scientific
interest, yet is attracting increasing interest. Auxin has
many effects including control of meristem identity and
apical dominance. Classically it is described as being
synthesised in the shoot apex and transported down the
shoots to the roots. This transport happens via two routes,
phloem-based bulk transport and cell to cell movement
using the AUXI/PIN influx/efflux system. Ethylene, the
only gaseous phytohormone, is also reported to have
numerous developmental roles with the main industrial
application being fruit ripening, but also influencing several
other processes such as cell expansion and division and
root development. Here we report evidence for a mechan-
ism-regulating interaction between these two phytohor-
mones. Our hypothesis is that ethylene blocks the cell to
cell transport of auxin by effects on the cellular
cytoskeleton, causing defects in PIN/AUX localisation and
recycling. We discuss the background to our hypothesis and
results to date.

doi:10.1016/j.cbpa.2007.01.560




