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Peroxiredoxins (Prxs) are Cys-based highly efficient peroxidases. Prxs
can be classified as 2-Cys and 1-Cys, according to the number of cysteines
residues involved in the catalysis. 1-Cys Prx enzymes are still poorly
characterized and the identities of their biological reductants are still
controversial. Some of the reductant candidates are thioredoxin (Trx) and
ascorbate. A. fumigatus is a human pathogen fungus that possesses two
1-Cys Prxs (Prx1 and PrxC). We had shown before that these Prxs display
high reactivity towards H2O2 (�107 M-1s-1). Here, we described our
studies on the reduction step. Thus, the genes encoding for Trx system
from this fungus were cloned, expressed and purified. The 4 Trxs were
efficiently reduced by TrxR (kcat/Km �106 M-1s-1). However, our pre-
liminary data indicated that Prx1 and PrxC were poorly reduced by these
oxidoreductases. We are now investigating the erythroascorbate (a
5-carbon ascorbate analogue) role in Prx reduction. Since ery-
throascorbate can be found glycosylated in several fungi species, we are
trying to identify and quantitate this reducing agent by mass spectro-
metry. The biochemical characterization of these Prxs catalytic cycle can
open new therapeutical strategies, since at least Prx1 is involved in fungus
virulence.
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Obesity is a chronic inflammation in which inflammatory adipocyte
tissue macrophages (ATMs) are regarded as prominent players. Our pre-
vious works have suggested that PPARg, a master regulator of adipogen-
esis, modulates macrophage differentiation and polarization, whereby
impacts metabolic inflammation. Given that PPARg activities are fine-
tuned by its post-translational modifications, we have been trying to
identify the new modification sites of PPARg in adipose tissue macro-
phages. We isolated ATMs and analyzed PPARg phosphorylation with
phosphoproteomics and other related techniques. The results demon-
strate that PPARg phosphorylation in ATMs was gradually increased along
with the obesity progression, which induced the progressive metabolic
inflammation. It was noteworthy that PPARg 186 phosphorylation was
found to modulate GSH/GSSG ratio in ATMs, which resulted in modified
fatty acid metabolic pathway, dysregulated mitochondrial homeostasis,
and ultimately aggressive inflammatory responses, especially TNFa ex-
pression. By combined using chemical screen system and bioactivity
analysis, we found that small molecule SWX12 could block PPARg phos-
phorylation and then regulate intracellular redox balance in ATMs, which
was proven to be related with local inflammation reduction.
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Rett syndrome (RTT) is a human neurodevelopmental disorder in
which oxidative stress (OS) and sub-clinical inflammation have been
shown to be involved in its pathogenesis. Methylglyoxal (MG), an en-
dogenous cytotoxic dicarbonyl compound, is a major precursor of ad-
vanced glycation end products (AGEs), which induce OS in several pa-
thophysiogical conditions. On this basis, a possible involvement of the
MG-targeting defence system in the RTT-related OxInflammation pro-
cesses may be hypothesized. Two main enzymes, GLO-1 and -2, along
with glutathione (GSH), are crucial in MG detoxification, with GLO-2
catalyzing both the rate limiting step of this pathway, and the restoration
of GSH reservoir. In the present work, we have analyzed the levels of GLOs
(activity, protein and mRNA) in fibroblasts from RTT subjects and healthy
volunteers (N¼6 per group). Our results showed that in Rett syndrome,
while not significant changes have been noticed for GLO-1 mRNA, activity
and protein levels, GLO-2, was significantly increased in terms of enzy-
matic activity. This led to assume that Rett syndrome patients have a
possibly altered di-carbonyls stress defence system that may render cells
more susceptible to further glycating insults due to the already challenged
GLOs machinery.
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Common bean is a legume important in Mediterranean diet with in-
teresting nutritional food characteristics due to its proteins, fibers and
antioxidant activity. There is an increased interest among consumers in
foods rich in natural antioxidants for maintaining and improving health.
Beyond this, beans are a low-price food and an excellent complement for
the population with low income. There are some differences in the phe-
nolic and flavonoid compounds content and antioxidant capacity between
accessions of common bean. In this study, 15 traditional Portuguese
and 1 Greek accessions of Phaseolus vulgaris L. were analyzed. Total
phenols, ortho-diphenols and flavonoid contents were investigated and

A. Stepanova et al. / Free Radical Biology and Medicine 120 (2018) S45–S166S156



antioxidant activity were measured by different assays (DPPH, ABTS)
which may give a better characterization of this activity.
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Hydroethidine (HE) is a fluorogenic probe widely used for the detec-
tion of superoxide radical anion in cellular studies. Recently, we have
synthesized cell-impermeant analogue of HE called hydropropidine (HPr
þ). HPrþ is a water-soluble molecule, possessing highly localized positive
charge on the nitrogen atom of the alkyl group, that prevents its cellular
uptake. Analogously to its precursor, HPrþ reacts with superoxide forming
a specific fluorescent product 2-hydroxypropidine (2-OH-Prþ þ). Accord-
ing to the proposed mechanism of superoxide-mediated oxidation of HE
and HPrþ , the probe undergoes one-electron oxidation to the radical
cation, and next, in the presence of superoxide, is converted to the ap-
propriate hydroxylation product. Here, we show the spectroscopic char-
acetrization of radical cation of HPrþ and HE by pulse radiolysis techni-
que. The reactivity of both probes toward biologically relevant radicals,
e.g. nitrogen dioxide (�NO2) and carbonate (CO3

��) radicals (products of
peroxynitrite decomposition), as well as glutathionyl radicals (GS�), will
be presented. These results will be discussed in relation to the mechanism
of oxidation of hydroethidine based probes in biological milieu.
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Generation of oxidative stress emerges as an anticancer strategy. This
strategy is based on the fact that cancer cells have a higher intrinsic basal
oxidative stress than normal cells. Thus, a drug generating additional
oxidative stress or inhibiting the antioxidant system will exert a selective
cytotoxicity towards cancer cells without affecting normal ones. This is
the case of vitamin C (ascorbic acid), a natural molecule with pro-oxidant
properties at high doses that has been recently repurposed for promising
anticancer activity. We have performed “Redoxome” proteomics approach
and bioinformatics analysis to decipher the underlying mechanisms of
vitamin C redox-based anticancer activity toward breast cancer, in vitro
and in vivo and to identify predicting biomarkers involved in the sensi-
tivity / resistance of breast cancer cells to this molecule. This work should
provide biological basis for better conceiving the anticancer application of
vitamin C, alone or in combinations with other redox-modulating mole-
cules to synergistically enhance the anticancer effect and bypass the drug
resistance, thus, opening new avenues for redox-based anticancer
therapy.
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Glyphosate (Gly) is the most used herbicide worldwide and, despite it
can be metabolized by microorganisms, it can negatively affect non-target
plants. Thus, there is a need to find new strategies that enhance plant
tolerance to Gly, allowing a more advantageous, yet not safer, use of this
herbicide. Salicylic acid (SA) is a hormone-like substance, able to enhance
the efficiency of the antioxidant (AOX) system in plants and their toler-
ance to oxidative stress (OS). Thereby, this study aimed to unveil the
effects of SA (100 μM) on the oxidative status of Hordeum vulgare L. in
response to Gly (30 mg kg-1). After 14 days of growth, foliar and root
levels of H2O2 were increased after Gly exposure, but manifested a clear
decrease tendency upon co-exposure with SA. Regarding O2

�- production,
its content was only increased in roots. The activity evaluation of the main
AOX enzymes (superoxide dismutase – SOD; catalase – CAT; ascorbate
peroxidase – APX) revealed the activation of several defense mechanisms
against Gly. Generally, all studied enzymes were positively affected by Gly
in both organs. However, upon SA co-treatment, the response of the plant
AOX system was even more notorious, suggesting a positive role of this
substance against Gly-induced OS.

E-mail address: cfsoares@fc.up.pt

http://dx.doi.org/10.1016/j.freeradbiomed.2018.04.519

A. Stepanova et al. / Free Radical Biology and Medicine 120 (2018) S45–S166 S157


