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Relationship between the Expression of the Ferritin Gene and Iron Contents
During Seed Maturation
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ABSTRACT

Soybean seed contains a large amount of iron. It is suggested that the iron storage
protein ferritin contributes to the net iron content in the seed of soybean. We
identified four cDNAs encoding ferritin subunits of soybean (Glycine max Merrill
cv. Kita-no-shiki). The gene expression analysis demonstrated that two of them
(sferl and sfer2) were transcribed actively in the seed, especially at an initial
stage of seed maturation, while the expression of sfer3 gene was not detected.
In accordance with the gene expression analysis, accumulation of the ferritin
protein was observed mainly at the initial stage of seed formation. The purified
ferritin protein from the dry seed was composed of two types of subunits, SFER1
and SFER2, which contained approximately 2,500 Fe atoms per ferritin oligomer.
The elementary analysis using Inductively Coupled Plasma Atomic Emission
Spectrometry demonstrated that the iron content was also increased at an initial
stage of seed maturation. These results suggested that ferritin was synthesized
and iron was synchronously accumulated in ferritin at an early stage of the seed
maturation. Soy Protein Research, Japan 15, 140-144, 2012.
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Fig. 1. Purification of ferritin from soybean dry
seed. (a) An aliquot of purified ferritin. (b)
Reduced SDS-PAGE analysis of purification
of soybean ferritin. Lane 1; after hydrophobic
chromatography, lane 2; after the second
anion exchange chromatography, and lane 3;
the finally purified soybean seed ferritin. (c)
Non-reduced SDS-PAGE analysis of purified
soybean ferritin (lane 1). The gel was stained
with Coomassie Brilliant Blue (b), or Prussian
Blue stain.

Table 1. Concentrations of purified soybean seed
ferritin and iron in the solution

Concentration

Purified ferritin 0.238 mg/mL 0423y M
Iron 58.8+ 3.38 ppm 1,050+ 60.5u M
No. of iron atom per 2490+ 143

ferritin oligomer
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Fig. 2. Ferritin gene expression during the seed
development. RNA was extracted from
various-sized immature soybean seeds and
15y g RNA of each sample was analyzed by
Nothern blot hybridization. The specific probe
used each experiments is indicated on the
left side of the panel. The ethidium bromide-
stained rRNA bands are shown as a loading

control.
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Fig. 3. Accumulation of ferritin protein during seed
development. Soluble protein was extracted
from the indicated sized seeds, and 30u g of
protein was loaded on 12.5% polyacrilamide gel.
Ferritin protein was detected by Western blot
using antiserum raised against recombinant
soybean ferritin SFERL1.
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g. 4. Iron contents of immature soybean seed.
Immature soybean seed were classified by
their diameter. Each class of seeds was wet-
ashed and its iron content was measured by
ICP-AES. Three independent experiments
were performed for determination of iron
concentration of each group. Values are mean
+ SD.
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