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Iron is an essential element for plant survival. However, in excess, it is deleterious to the organism. In the present
thesis, we describe two different approaches to increase our understanding of iron acquisition and regulation in the
model plant Arabidopsis thaliana: a) the use of a functional genomic approach and b) the use of a mutant screen.
For the functional genomic approach, Affymetrix ATH-1 microarrays were hybridized with RNA extracted from
shoots and roots of Arabidopsis plants grown under iron-sufficient or -deficient conditions. The resulting datasets were
screened, analyzed, and ten genes were chosen for further studies. The ten genes included two transcription factors, a
metallothionein, a putative sugar transporter, three P-Type ATPases, and three cytochrome P450s. None but the
transcription factors appeared to have a direct effect on iron homeostasis in Arabidopsis.
Both transcription factors belong to a small sub-family of four genes. All four were up-regulated in shoots and
roots of iron-deficient plants. We focused our research on bHLH101, which was expressed in root and shoot meristems,
in cotyledons, and in the root vasculature. Since disruptions in this gene did not show a visible phenotype under the
conditions tested, and all four show similar increases in mRNA levels under iron-deficiency, we hypothesized that the
four TFs are redundant.
We also screened mutant plants with potential disruptions in the iron-homeostasis system. A selected mutant
showed variegated chlorosis and delayed induction of iron deficiency-inducible ferric-chelate reductase activity. The
mutation disrupted the chloroplastic purine biosynthesis pathway, which resulted in damaged chloroplasts. The
chloroplast is a major site for metal use and storage in plants. Therefore, alterations in the chloroplast are hypothesized
to affect metal homeostasis throughout the plant.

