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RECENT RESEARCH ACTIVITIES

Tissue-specific transcriptome analysis in nodules of Lotus japonicus identified a novel
transporter, LMATEI, that assists the Fe translocation to nodules by providing citrate
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Legume plants can establish symbiotic nitrogen fixation (SNF) in nodules as a plant-microbe collaboration,
where the nutrients between host plant cells and their resident bacteria (rhizobium) are actively exchanged.
As such major molecules nitrogen compounds and carbohydrates are known, while various minerals are
also transported; however knowledge about the molecular basis of plant transporters mediating exchange of
those metabolites is still very limited. To elucidate the metabolite dynamics relevant for SNF in nodules,
three cell types were isolated from a nodule of a model legume, Lotus ]apomcus using laser
microdissesction (LM) (Figure 1), and one-color microarray 2
analysis was done. In our cell type-specific profiling, many
genes were identified as being expressed in nodules in a
spatial-specific manner. For example, a number of metabolic
genes for a phenylpropanoid pathway were found as being
highly expressed in the nodule cortex accompanied by those
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Among them, a MATE-type transporter (LjMATETD)
was identified as an infection zone-specific gene. Reporter
gene experiments indicated that LjMATEI expression was
restricted to the infection zone of nodules. To characterize the
transport function of Lj]MATE]1, we conducted a biochemical
analysis using Xenopus oocyte as a heterologous system, and
found that LjMATE] is a citrate-specific transporter. The
physiological role of LjMATEl was analyzed with L.
japonicus RNA interference (RNAi) lines, which revealed
limited growth only under nitrogen deficient conditions with
inoculation of rhizobia compared with the controls. It was  Figure 1. Isolation of three tissues from
noteworthy that Fe localization was clearly altered in nodule  cross section of L. japonicus nodule
tissues of knock-down line and the Fe content in nodules was  using laser microdissection (LM). Cross
significantly lower than that in wild-type. These results section of a nodule; (a) before, and (b)
strongly suggest that LjMATEl is a nodule-specific  after, LM. (c-¢) Sectioned three
transporter that assists the Fe translocation from the root to  cell-types; (c) infection zone, (d) nodule
nodules by providing citrate. parenchyma; and (e) nodule inner cortex.
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