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Iron is one of the most important minerals for all organisms. Heterotrophs including human are dependent their iron
acquisition on autotrophs such as plants. Plants uptake iron at roots from soil and distribute it to maintain the iron
homeostasis of whole body with unknown cell-to-cell communicating system. We are studying an Arabidopsis
mutant, ahg2-1, defect in the mitochondrial mRNA regulation has a pleiotropic phenotypes including abnormal
hormone responses and dwarf. The transcriptome analysis revealed that ahg2-1 has higher expression levels of the
iron-deficiency responsive genes. Indeed the ahg2-1 mutant had a less heme level presumably due to the defect in
mitochondrial function. The transcriptome data also showed that novel genes with an ability to encode a short
peptide were highly expressed in this mutant. Interestingly, the expression of one of these genes, named as FEP1,
alone could induce the iron-deficiency responsive genes, and moreover actually induced the iron accumulation in
planta. Analysis with various recombinant FEP1 confirmed that the encoded peptide but not the RNA has the
activity. We also demonstrated that the activation of bHLH39 by FEP1 is independent of FIT, the key transcription
factor in the iron-deficiency response. The expression of FEP1 was observed in leaves but undetectable in roots
under normal conditions while under iron deficiency conditions it was increased and observed in roots, where most
of the iron-deficiency responsive genes function. In addition, the fepl defective mutants exhibited an impaired
systemic iron-deficiency response. Taken together, it is plausible that FEP1 is involved in the systemic iron
homeostasis through the regulation of the iron-deficiency responsive genes in Arabidopsis.




