
Aconitase, a highly conserved protein across all domains of 
life, functions in converting citrate to isocitrate in the tricar-
boxylic acid cycle. Cytosolic aconitase is also known to act as 
an iron regulatory protein in mammals, binding to the RNA 
hairpin structures known as iron-responsive elements within 
the untranslated regions of specific RNAs. Aconitase-2 (Aco2) 
in fission yeast is a fusion protein consisting of an aconitase 
and a mitochondrial ribosomal protein, bL21, residing not 
only in mitochondria but also in cytosol and the nucleus. To 
investigate the role of Aco2 in the nucleus and cytoplasm of 
fission yeast, we analyzed the transcriptome of aco2ΔN mu-
tant that is deleted of nuclear localization signal (NLS). RNA 
sequencing revealed that the aco2ΔN mutation caused in-
crease in mRNAs encoding iron uptake transporters, such as 
Str1, Str3, and Shu1. The half-lives of mRNAs for these genes 
were found to be significantly longer in the aco2ΔN mutant 
than the wild-type strain, suggesting the role of Aco2 in mRNA 
turnover. The three conserved cysteines required for the cat-
alytic activity of aconitase were not necessary for this role. 
The UV cross-linking RNA immunoprecipitation analysis 
revealed that Aco2 directly bound to the mRNAs of iron up-
take transporters. Aco2-mediated degradation of iron-uptake 
mRNAs appears to utilize exoribonuclease pathway that in-
volves Rrp6 as evidenced by genetic interactions. These re-
sults reveal a novel role of non-mitochondrial aconitase pro-
tein in the mRNA turnover in fission yeast to fine-tune iron 
homeostasis, independent of regulation by transcriptional 
repressor Fep1.
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Introduction

During the course of evolution, organisms have devised ef-
ficient strategies for regulating the expression of their genes 
while sensing environmental stress (Boukouris et al., 2016; Li 
et al., 2018). Representative examples of the proteins that are 
involved in such regulatory mechanisms include metabolic 
enzymes, such as the mammalian cytosolic aconitase (Jeffery, 
2015). Two aconitases are existed in higher eukaryotes such 
as Caenorhabditis elegans, Drosophila melanogaster, and mam-
mals (Beinert et al., 1996; Gray et al., 1996; Gourley et al., 
2003; Lind et al., 2006). Mitochondrial aconitase were widely 
known as mitochondrial tricarboxylic acid (TCA) cycle en-
zyme (Beinert et al., 1996). The other aconitase senses iron 
deficiency and acts as an iron regulatory protein (IRP) in cy-
tosol, controlling the expression of mRNAs of genes asso-
ciated with iron homeostasis (Volz, 2008; Castello et al., 2015). 
In iron-deficient cells, cytosolic aconitase (c-aconitase) loses 
its iron-sulfur (Fe-S) cluster and becomes an IRP via confor-
mational changes (Dupuy et al., 2006). IRP has the ability to 
bind to specific sequences of mRNAs known as iron-respon-
sive elements (IREs). IREs are the RNA stem-loop structures 
located in the untranslated regions (UTRs) of mRNAs that 
encode proteins involved in iron homeostasis (Piccinelli and 
Samuelsson, 2007).
  In addition to mammalian c-aconitase, aconitase B (AcnB), 
found in Escherichia coli and Bacillus subtilis, functions as 
an IRP, which binds to the mRNAs encoding proteins re-
sponsible for iron uptake and inhibits the translation of target 
mRNAs (Alén and Sonenshein, 1999; Benjamin and Masse, 
2014). Even though the function of aconitase as an IRP is 
found in several organisms in bacteria and metazoan sys-
tems, the mode of action shows quite a diversity. Its role in 
iron regulation has not been reported among fungal systems. 
In S. cerevisiae, Aco1 is known to bind to mitochondrial DNAs 
and protect them from accumulating mutations and single- 
stranded DNA breakage (Chen et al., 2005).
  In fission yeast, cellular iron homeostasis is known to be 
regulated by transcriptional repressor Fep1. Under iron-suf-
ficient conditions, Fep1 represses the expression of genes in-
volved in reductive iron import (iron transport multicopper 
oxidase Fio1 and ferric reductase transmembrane compo-
nent Frp1), siderophore transport (siderophore iron trans-
porters Str1, Str2, and Str3) (Pelletier et al., 2002, 2003), and 
vacuolar iron transporter Abc3 (Pouliot et al., 2010). The re-
pressive function of Fep1 is known to be assisted by Tup11 
or Tup12 transcriptional co-repressor (Znaidi et al., 2004; 
Fagerström-Billai and Wright, 2005; Pelletier et al., 2005; Kim 
et al., 2011, 2016). Fep1 incorporates Fe-S clusters which are 
presumably transferred from Grx4-Fra2, and the holo-form 
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of Fep1 can repress the expression of iron-uptake genes (Kim 
et al., 2016). Fe-S clusters play a central role as sensors in 
the transcriptional regulation of iron homeostasis in fungal 
systems (Gupta and Outten, 2020).
  Two genes encode aconitase in fission yeast Schizosacch-
aromyces pombe: aco1 and aco2. Aconitase-1 (Aco1) and aco-
nitase-2 (Aco2) proteins show ~80% sequence similarity and 
both have conserved cysteine residues to coordinate Fe-S 
cluster, which is essential for their catalytic activities. Aco1 
is localized to the mitochondria with a mitochondrial target-
ing sequence (MTS). Unlike Aco1, Aco2 is localized not only 
to the mitochondria but also to the nucleus and cytosol (Jung 
et al., 2015). Aco2 is a fusion protein consisting of N-terminal 
aconitase domain with MTS and C-terminal mitochondrial 
ribosomal domain (bL21) with a nuclear localization signal 
(NLS). In our previous study, we reported the role of Aco2 
in mitochondrial translation (Jung et al., 2015) and in form-
ing heterochromatin in the nucleus through its association 
with the heterochromatin protein Chp1 (Jung et al., 2019).
  To investigate the roles of Aco2 in the nucleus and cyto-
sol, we analyzed transcriptome of NLS-deleted aco2 mutant 
(aco2ΔN) that lack nuclear and possibly cytosolic Aco2 (Jung 
et al., 2019) and observed that the mutation caused an increase 
in the expression of mRNAs encoding iron transporters, whose 
expression is regulated by Fep1. Here, we aimed to determine 
the reason for the upregulation of iron transporter-coding genes 
in aco2ΔN as well as the mechanism through which Aco2 
regulates the expression of iron transporter-coding genes.

Materials and Methods

Yeast strains, media, and growth conditions
The fission yeast strains used in this study are listed in Sup-
plementary data Table S1. The yeast cells were cultured in 
YE-rich media and EMM-minimal media, as previously de-
scribed (Forsburg and Rhind, 2006). For auxotrophic strains, 
supplements (adenine, leucine, and uracil, 250 mg/L each) 
were added to the media as appropriate. For RNA extraction, 
the cells were grown at 30–32°C until an OD600 of 0.5–1 was 
achieved, following which the cells were harvested.

Quantitative reverse-transcription-polymerase chain reaction 
(qRT-PCR)
Total RNA was extracted from cells as previously described 
(Kim et al., 2020). To prevent contamination of genomic DNA, 
the DNA was removed using TURBOTM DNase from the 
DNA-free Kit (AM1906; Thermo Fisher Scientific) according 
to the manufacturer’s instructions. Random hexamers (100 
pmol/μl) and RevertAid reverse transcriptase (Thermo Fisher 
Scientific) were used for cDNA synthesis as per the manufac-
turer’s instructions. The qRT-PCR primers used in this study 
are shown in Supplementary data Table S2.

mRNA decay assay
Exponentially growing fission yeast cells (OD600 = 0.5–1) in 
minimal media were treated with 1,10-phenanthroline (300 
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(C) (D)

(E)

Fig. 1. Effect of nuclear/cytosolic Aco2 on mRNAs for iron-uptake genes. (A) A schematic diagram of genes for the wild-type aconitase-2 (Aco2) and aco2ΔN 
mutant in S. pombe strains. (B) Growth curve analysis of wild-type (WT, ED972) and aco2ΔN mutant strains in EMM media. (C) Results of Gene Ontology
(GO) term analysis using the GO TermFinder. Significantly upregulated genes in the aco2ΔN mutant were presented for GO categories with p < 0.01. The 
enrichment score was calculated by dividing the number of genes in the input list by the total number of genes in the GO category in S. pombe. (D) 
qRT-PCR results of iron transporter-coding mRNAs in WT (ED665) and aco2ΔN cells. The relative mRNA levels of the indicated genes were normalized 
to those of act1 in four independent experiments. (E) Spotting assay (10-fold dilution) of WT (ED972) and aco2ΔN stains, with or without 5 mM or 10 mM 
FeSO4, on EMM plates.
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μg/ml) to block the transcription process. The cells were har-
vested at the indicated time points and immediately mixed 
with an equal volume of -80°C ice-cold methanol to fix the 
cells. Total RNA was extracted from the cells, and cDNA was 
synthesized using oligo dT primers (100 pmol/μl). RNA was 
quantified using qRT-PCR, as described above. The amount 
of RNA at each time point relative to that at t = 0 was plotted.

Chromatin Immunoprecipitation (ChIP)
ChIP was performed as previously described (Kim et al., 2020), 
with minor modifications. FLAG-tagged proteins were pu-
rified using an anti-DDDDK-tag antibody (MBL) and A/G 
agarose (Santa Cruz Biotechnology). The enrichment of tag-
ged proteins on the target genes was examined with qRT-PCR 
using the primers described in Supplementary data Table S2.

UV crosslinking RNA immunoprecipitation (CLIP) analysis
CLIP analysis was performed as described in a previous study 
(Satoh et al., 2009), with some modifications. The cells ex-
pressing the FLAG-tagged protein were harvested at OD600 
= 0.5–0.8 and UV crosslinked using Stratalinker (254 nm, 
20,000 J/cm2 for 30 sec, 2 times). The crosslinked cells were 
then disrupted with beads beater in a lysis buffer (25 mM 
HEPES-KOH; pH 7.5, 150 mM KCl, 2 mM MgCl2, 10 mM 
PMSF, 200 U/ml RNase inhibitor, 0.1% NP-40, 1 mM DTT, 
and a proteinase inhibitor cocktail). The contaminated DNA 

was removed by incubation with TURBOTM DNase (Thermo 
Fisher Scientific) for 30 min at 30°C. For IP, the cell extracts 
were incubated with A/G agarose (Santa Cruz Biotechnology) 
and 2 μl of anti-DDDDK-tag antibody (MBL) for 3–4 h at 4°C. 
Immunoprecipitated beads were then washed four times with 
the wash buffer (25 mM HEPES-KOH; pH 7.5, 150 mM KCl, 
and 2 mM MgCl2) and RNA was eluted by incubation with 
150 μl of elution buffer at 65°C for 5 min, 2 times. The su-
pernatants were incubated with proteinase K at 42°C for 30 
min, and RNA was further prepared by phenol extraction and 
ethanol precipitation. For qRT-PCR analysis, cDNA was syn-
thesized using gene-specific RT (GST) primers (Supplementary 
data Table S2).

Statistical analysis
Data in this study were presented as the mean ± SEM of more 
than three independent experiments. Statistical significance 
(p-value) was determined by Student’s t-test (***p < 0.001, 
**p < 0.01, *p < 0.05, ns p > 0.05).

Results

Growth defects and upregulation of Fep1-regulon genes in 
aco2ΔN mutant
To investigate the role of Aco2 in the nucleus and possibly 

(A)

(B) (C)

Fig. 2. Transcriptional regulation of iron transporter-coding genes in aco2ΔN. (A) A schematic model of iron homeostasis in S. pombe. Iron-uptake and reg-
ulation by Fep1 and other co-regulators are shown. (B) Transcript levels of genes encoding Fep1 and other co-regulators in WT (ED665) and aco2ΔN cells. 
Expression levels of iron transporter-coding genes relative to act1 were determined by qRT-PCR. Average values from three independent experiments 
were presented. (C) Chromatin immunoprecipitation (ChIP)-qPCR analysis of Fep1-5FLAG at the promoter regions of iron transporter-coding genes 
(str1, str3, and shu1) in WT and aco2ΔN strains. Fold enrichments over the no-tag control (WT, ED972) from three independent experiments are shown.
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in the cytosol, we analyzed NLS-deleted aco2ΔN mutant (Fig. 
1A). We first examined the growth rates of cells in minimal 
medium (EMM) and revealed that the doubling rate and final 
optical density (OD600) of the aco2ΔN mutant were slightly 
lower than those of the wild-type strain in EMM (Fig. 1B). 
To further examine the role of nuclear/cytosolic Aco2 on 
gene expression, we subjected the cells cultured in EMM to 
RNA-sequencing (RNA-seq) analysis (Fig. 1C). Compared 
with the wild-type transcriptome, 164 protein-coding genes 
were differentially expressed in the aco2ΔN mutant; 98 genes 
were downregulated and 66 genes were upregulated. We 
categorized these genes using an online tool; Gene Ontology 
(GO) TermFinder (https://go.princeton.edu/cgi-bin/GOTerm-
Finder). The result demonstrated that the upregulated genes 
were significantly (p < 0.01) enriched in several biological proc-
esses, such as transmembrane transport and iron transport 
(Fig. 1C). In particular, the iron transporter category was the 
most significantly enriched in the aco2ΔN mutant compared 
with the wild-type (Fig. 1C). Based on this result, we focused 
on the regulation of iron transporter-coding genes by Aco2.
  Confirmation of RNA-seq results by qRT-PCR revealed that 
the expression levels of all genes regulated by Fep1 were sig-
nificantly increased in the aco2ΔN mutant (Fig. 1D). We sum-
marized the list of Fep1-regulon genes and differences in their 
expression levels detected by RNA-seq and qRT-PCR (Supple-
mentary data Table S3). To investigate whether the increased 
expression of Fep1-target genes in the aco2ΔN mutant affects 
the viability of cells under excess iron conditions, we conducted 
a spotting assay and observed that the aco2ΔN mutation in-
deed decreased viability on EMM containing up to 10 mM 
FeSO4 (Fig. 1E), indicating that the role of nuclear/cytosolic 

Aco2 on the expression of Fep1-regulated iron transporter 
genes is physiologically important to maintain iron homeo-
stasis required for cell viability.

Fep1-independent regulation of iron-uptake gene expression 
by Aco2
Next, we examined the expression levels of Fep1 and its known 
co-repressors, including Tup11, Tup12, Php4, Fra2, and Grx4, 
that function in the transcriptional regulation of Fep1-target 
genes (Fig. 2A) (Pelletier et al., 2005; Mercier et al., 2008; Kim 
et al., 2011, 2016; Jacques et al., 2014; Mourer et al., 2015). 
The result indicated no significant differences between the 
wild-type and aco2ΔN mutant in the expression level of genes 
for these components in the transcriptional regulatory path-
way (Fig. 2B). We further examined the binding enrichment 
of Fep1 at the promoter regions of known Fep1-target genes 
encoding siderophore iron transporters (str1 and str3), and 
cell-surface heme acquisition protein (shu1), that are the most 
upregulated in aco2ΔN strain from RNA-seq result, via chro-
matin immunoprecipitation (ChIP)-qPCR analysis. The result 
revealed no significant difference in the binding enrichment 
of Fep1 at the target loci between the wild-type and the mu-
tant (Fig. 2C). These data suggest that Aco2 may affect not 
the transcription but the post-transcriptional stability of iron- 
ptake mRNAs, independent of Fep1-regulatory pathway.

Role of Aco2 in the degradation of iron-uptake mRNAs
To investigate whether the stability of iron-uptake mRNAs 
changed in the aco2ΔN mutant, mRNA decay assay using 
1,10-phenanthroline was carried out as described in the ‘Ma-

(A) (B) (C)

(D) (E) (F)

Fig. 3. Role of Aco2 in facilitating degradation of mRNAs encoding iron transporters. (A) Experimental scheme of the mRNA decay assay. Cells were treated
with 1,10-phenanthroline (300 μg/ml) as transcriptional inhibitor and collected at different time span for RNA analysis. (B) A schematic diagram of comple-
mentation of aco2ΔN strain by the wild-type (+Aco2) and mutant aco2 gene whose three conserved cysteines were substituted with serines (+Aco2-3CS). 
The complementing genes were inserted in the leu1 site of aco2ΔN mutant. (C–E) mRNA decay profile of the wild-type, aco2ΔN and complemented 
strains. Graph symbols of WT (white circle), aco2ΔN (gray triangle), aco2ΔN+Aco2 (white square) and aco2ΔN+Aco2-3CS (gray diamond) represent
average values of three independent experiments with SEM. The p-value was calculated by comparing with the wild-type value at t = 120, respectively. (F) 
Measured values of the mRNA half-lives for fio1, fip1, and str1 were presented for the wild-type and mutant strains with or without complementation.
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terials and Methods. The level of mRNAs for fio1, fip1, and 
str1 genes was quantified by qRT-PCR and the relative amount 
of remaining mRNA was plotted at each time point relative 
to t = 0 (Fig. 3A). We selected fio1, fip1, and str1 among Fep1- 
target genes for the later experiments since the basal expre-
ssion of those genes in normal condition were relatively stable 
based on FPKM values from our RNA-seq result. Interes-
tingly, the degradation rates of these mRNAs were decreased 
in the aco2ΔN mutant compared with the wild-type strain 
(Fig. 3C–E) and the mRNA half-lives increased by more than 
4- to 6-fold in the mutant (Fig. 3F).
  The defects in the degradation of iron-uptake mRNAs in 
the aco2ΔN mutant was complemented by the wild-type aco2 
gene which was integrated in the leu1 locus (Fig. 3B). Since 
the mammalian cytosolic aconitase becomes an IRP when 
it loses Fe-S cluster, we investigated whether Aco2 in S. pombe 
functions in mRNA decay independently of Fe-S cluster. Sub-
stitution mutation of three conserved cysteine residues at 
388, 451, and 454 positions that can coordinate Fe-S cluster 
in aconitase to serines (Aco2-3CS) was created (Fig. 3B) and 
introduced into the aco2ΔN mutant strain. The complemen-
tation showed similar effect as the wild-type gene (Fig. 3C–F). 
This data implies that the role of Aco2 in regulating mRNA 
stability does not require Fe-S cluster.

(A) (B) (C)

(D) (E)

Fig. 5. Relationship between Aco2 and exoribonucleases in the degradation of iron-uptake mRNAs. (A) Relative expression levels of iron transporter-coding
mRNAs in WT (ED665), aco2ΔN, and five exoribonuclease mutant strains determined by qRT-PCR. Expression levels of fip1 and str1 mRNAs relative to 
the act1 mRNA in the indicated strains were presented from three independent experiments. (B and C) The mRNA decay analysis of fip1 and str1 mRNAs 
in the WT (white circle), aco2ΔN (gray triangle), caf1Δ (white square), exo2Δ (gray diamond), and rrp6Δ (white diamond) strains. Data represent the average 
values of three independent experiments with SEM. The p-value was calculated by comparing with the wild-type value at t = 90, respectively. (D) qRT-PCR 
analysis of iron transporter-coding mRNAs in WT (ED665), aco2ΔN, rrp6Δ, and aco2ΔN rrp6Δ cells to investigate genetic interaction between Aco2 and Rrp6.
Mean values from more than three independent experiments were presented. (E) A schematic model of Aco2-mediated mRNA decay of iron uptake genes. 
Aco2 acts as the RNA-binding protein and mediates the degradation of iron transporter-coding mRNAs by exoribonuclease such as Rrp6.

Fig. 4. CLIP-qPCR analysis of physical interaction between Aco2 and iron- 
uptake mRNAs. The enrichment of fip1 and str1 mRNAs after UV cross-
linking RNA immunoprecipitation (CLIP) with antibody against FLAG- 
tagged Aco2 was measured by qRT-PCR, using act1 as the negative control. 
Data were presented as mean values of fold enrichment relative to the no- 
tag control (WT, ED665) from five independent experiments.
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Binding of Aco2 to iron-uptake mRNAs
We performed ultraviolet (UV) crosslinking RNA immuno-
precipitation (CLIP) analysis to examine physical binding 
of Aco2 to iron-uptake mRNAs. Cells expressing FLAG-tag-
ged Aco2 (Aco2-5FLAG, [Jung et al., 2019]) were grown to 
OD600 of 0.5–1 in EMM media, followed by UV crosslinking. 
Wild-type cells were used in parallel as no-tag control. After 
immunoprecipitation (IP) with anti-DDDDK-tag antibody, 
cDNAs were synthesized using gene-specific reverse tran-
scription (RT) primers for fip1 and str1 mRNAs. The mRNA 
binding activity of Aco2 estimated by qRT-PCR revealed that 
the enrichment of fip1 and str1 mRNAs was significantly 
higher in cells expressing Aco2-FLAG than in the no-tag con-
trol cells (Fig. 4). This indicates physical interaction of Aco2 
with mRNAs encoding iron transporters.

Exoribonucleases involved in the degradation of iron-up-
take mRNAs
To elucidate the role of Aco2 in the degradation of iron trans-
porter-coding mRNAs, we examined the functional relation-
ship of Aco2 with known RNA processing enzymes in S. 
pombe. Based on the PomBase (pombase.org) annotation, we 
selected some ribonucleases, such as Caf1, Ccr4, Dis32, Exo2, 
and Rrp6, which are involved in mRNA catabolic processes. 
We then examined the mRNA levels of iron-uptake genes in 
five available exoribonuclease mutants relative to the wild- 
type. The result demonstrated that the mRNA levels of fip1 
and str1 were significantly increased in caf1Δ, exo2Δ, and 
rrp6Δ mutants (Fig. 5A). Thus, we further analyzed the effect 
of three RNA processing enzymes (Caf1, Exo2, and Rrp6) 
on mRNA stability. The mRNA decay assay demonstrated 
that the degradation of fip1 and str1 mRNAs was delayed not 
only in aco2ΔN mutant strain but also in caf1Δ and rrp6Δ 
(Fig. 5B and C), suggesting that exoribonucleases, such as 
Caf1 and Rrp6, participate in the degradation of iron-uptake 
mRNAs.

Functional relevance of Aco2 with Rrp6
Rrp6 has been reported to target mRNAs of the iron-uptake 
and meiotic genes (Mukherjee et al., 2016). To investigate 
interaction between Rrp6 and Aco2, we examined their ge-
netic interaction by monitoring expression of iron-uptake 
genes in the aco2ΔN rrp6Δ double mutant. The qRT-PCR 
results indicated that there was no significantly additive in-
crease in mRNA expression of iron transporter-coding genes 
in the aco2ΔN rrp6Δ double mutant (Fig. 5D), suggesting that 
Aco2 and Rrp6 may participate in the same degradation 
pathway.
  We further tried to investigate whether Rrp6 and Aco2 share 
other target mRNA groups in addition to the iron-uptake 
function. Rrp6 is a subunit of the nuclear exosome that de-
grades early meiotic genes during vegetative growth (Harigaya 
et al., 2006; Touat-Todeschini et al., 2017; Telekawa et al., 
2018; Shichino et al., 2020). RNA-seq results were visualized 
using a heatmap (Supplementary data Fig. S1) for compar-
ison analyses among the data acquired from the current study 
as well as from previous studies (Mukherjee et al., 2016; Hoc-
quet et al., 2018). We found that the meiotic genes only ac-
cumulated in the rrp6Δ strain but not in the aco2ΔN mutant 

strain (Supplementary data Fig. S1A). However, Fep1-re-
gulons accumulated in both aco2ΔN and rrp6Δ mutant strains 
(Supplementary data Fig. S1B). These RNA-seq data suggest 
that Aco2 regulates the mRNA turnover of Fep1-regulated 
genes, but not for meiotic genes, in the same exosome path-
way involving exonucleases, such as Rrp6 (Fig. 5E).

Discussion

Cells possess diverse mechanisms to regulate the expression 
of genes at the transcriptional and post-transcriptional levels. 
In fission yeast, the meiotic gene transcripts are degraded by 
exosome complexes during vegetative growth (Harigaya et 
al., 2006; Yamamoto, 2010; Yamanaka et al., 2010; Chen et 
al., 2011; Yamashita et al., 2012; Egan et al., 2014; Kilchert et 
al., 2016; Shichino et al., 2020). The determinant of selective 
removal (DSR) motif on the transcripts of meiotic genes is 
recognized by Mmi1, an YTH-family RNA-binding protein. 
Meanwhile, the exosome complexes, including two 3 –5
exonucleases, Rrp6 and Dis3, target the Mmi1-bound re-
gions (Harigaya et al., 2006; Yamashita et al., 2012; Kilchert 
et al., 2016). Thus, RNA exosomes play crucial roles in the 
regulation of meiotic genes. Recently, several genes other than 
meiotic genes have been identified as exosome targets using 
RNA-seq analyses in the rrp6Δ mutant strain (Mukherjee et 
al., 2016). One category of genes includes those that encode 
iron transporters that do not contain the DSR motif and are 
independent of the Mmi1 pathway (Mukherjee et al., 2016). 
However, the mechanism through which the transcripts of 
iron transporter-coding genes are regulated at the post-tran-
scriptional level remained poorly understood.
  Here, we demonstrated that nuclear/cytosolic Aco2 was in-
volved in the regulation of iron homeostasis by mediating 
degradation of iron transporter-coding mRNAs in fission 
yeast. This regulation is independent of Fep1-mediated tran-
scriptional regulation. Physical binding of Aco2 to the mRNAs 
encoding iron transporters, and the genetic interaction of 
Aco2 with Rrp6, led us to propose Aco2-mediated interaction 
of iron-transporter mRNAs with exosome pathway that in-
volves Rrp6 (Fig. 5E). Although we propose a functional re-
lationship between Aco2 and Rrp6, and possibly with other 
components of the exosome complex, physical interactions 
among them need be elucidated to better understand the me-
chanism of action. How Aco2 recognizes iron-uptake mRNAs 
and how this recognition is controlled by iron-availability 
await further investigation.
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