Combined ‘omics’ approaches to dissect the roots’
iron uptake system in soybean plants
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Introduction

When growth conditions are adverse, such as in calcareous soils, iron (Fe) solubility Soybean plants were grown under Fe depletion (O uM) and Fe deficiency (10 uM) in
is very low, resulting in the development of Iron Deficiency Chlorosis (IDC). hydroponic conditions, for 14 days.

To cope with this problem, legumes and other plants activate a root Fe reductase Fe deficiency chlorosis was visualized in the shoots (Fig. 1) and root reductase
enzyme, increasing Fe uptake capacity. activity was measured (Fig. 2).

As we have consistently observed a “patchy” phenotype in the root reducing Agarose localization assay was also performed in order to visualize and isolate
regions, the main objective of this work was to understand if this phenomenon is Fe reducing and Fe non-reducing root zones (Fig. 3).

regulated at the transcriptional and post transcriptional level. Root samples were collected for transcriptomic and proteomic analysis.

Results / Discussion

Reduckase

Both treatments were
under high levels of
stress and developed
severe chlorosis.

Fig. 1 — Visualization of Fe deficiency chlorosis
development in Fe depleted (A) and Fe deficient
(B) plants.
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Conclusions

¥ At the transcriptional level, all samples expressed several redox genes including quinone
reductases, heme containing proteins, cytochrome P450 and oxidoreductases.

@ Proteomics data revealed major shift in metabolism, since 39% of the detected proteins
were shown to be responsive to Fe depletion. A massive down-regulation of metabolism was
observed (89% of the detected proteins).
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Reductase enzyme might require a
minimum amount of Fe to function, hence
the low activity under Fe depletion!
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Fig. 2 — Root Fe reductase activity in
Fe depleted (A) and Fe deficient (B) plants.
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NAME SOFORMS"
Adenylate kinase 2
ATP synthase subunit 8 (1W¥)
Cytochrome C oxidase subunit 2 (1)
Elongation factor 1-delta 2
Enolase 4 (1 W)
Glucan endo-1,3-glucosidase precursor 2
Glutamine synthetase 3(1V¥)
L-ascorbate peroxidase 2 5 (2 W)
Malate dehydrogenase 3(1W¥)
Methionine synthase 2
Monodehydroascorbate reductase 3(1V¥)
NADP-dependent malic enzyme 3(1V¥)
Peroxidase 3(1V¥)
Proteasome subunit alpha 5 (2 W)
T-complex protein 2

* A\ up or Y down-regulated with statistical significance
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