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INTRODUCTION

Phosphorus (P) is one of the most important plant macronutrients, playing a key role in many metabolic processes such as in energy transfer, signal transduction,
biosynthesis of macromolecules, photosynthesis or respiration (Raghothama, 1999). Despite of this, P is one of the most unavailable and inaccessible mineral
nutrients, frequently being the limiting nutrient for plant growth. The form of P most readily accessed by plants is Pi, the concentration of which rarely exceeds 10 uM in
soil (Schachtman et al., 1998). Many of the morphological and biochemical changes that are induced in roots growing in Pi-deficient conditions are geared towards
enhancing Pi uptake, including not only the ability of increasing soil Pi availability but also the induction of high-affinity Pi uptake systems. Although some progress has
been done on the elucidation of phosphate transport in plants, there are still few studies concerning biochemical and molecular characterization of phosphate uptake
in proteoid roots. Here we present data on the mechanisms involved in Pi acquisition from soil by Hakea sericea Schrad. (Proteacea), an Australian invader of natural Figure 1. Hakea sericea Schrad. schrub (A) and Serra d'Arga

habitats, which is able to develop proteoid roots as a response to P deficiency (Fig. 1). (Northern Portugal) landscape where the spreading of Hakea sericea
has become a major problem (B).

RESULTS

Pi Transport Search for phosphate transporter genes (PiT) in H. sericea Schrad.

H. sericea homolog probe

Figure 2. Hakea sericea proteoid roots harvested from

Z?tgibﬁe?rzzw\i\?fsLnegei:athcgp‘l;gba’ g(%ritg‘itei;; Z‘;T;gf‘; (S'Ap\))aigg For the identification of PiT genes encoding H. sericea Pi/H" symporters, degenerated primers were designed (Fig. 7) and
rootlets (B). | used in PCR amplification of H. sericea PiT fragments (Fig. 8). After cloning, two different PiT fragments were

discriminated (Fig. 9). Sequence analysis (Fig. 10-12) revealed that at least two different PiT genes are present in H.
sericeagenome. Hakea sericea genomic library was prepared.

Two mediated Pi transport

systems: Figure 8. Southern analysis of PCR amplification
products of H. sericea genomic DNA using degenerated
18 . K. V__ primers for the conserved regions of PiT genes from

higher plants. Annealing temperatures of 40°C (1); 45°C
(2); 50°C (3) and 55°C (4) were used. A - Electrophoretic
analysis (1.2% agarose gel); B - Southern blot analysis
performed using [0-*P]dCTP labeled Lupinus albus
LaPT1qgene.
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Figure 3. Initial uptake rates of Pi by proteoid
roots of Hakea sericea. Kinetic studies were
performed after washing proteoid roots with mineral
medium without Piand cross-sectioning. Roots were
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