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Biomedicinos ir Molekulinių Biomokslų COST Akcijos Nr. BM1203 
EU ROS 2-oji vadovaujančio komiteto susitikimo  

Vengrijoje, Budapešte, Art “otel 23.05.13. – 25.05.2013 
ATASKAITA 

 
Šio susitikimo metu buvo aptariama ir pristatoma  

1. EU ROS susitikimo agenda.  
2. Praėjusio susitikimo metu priimti nutarimai ir iškilę klausimai.  
3. Akcijos statusas, naujų šalių narystė, biudžetas, naujo finansinio 

reporterio rinkimai Chair of the Action: Prof Harald SCHMIDT (NL) 
4. Buvo pristatoma STSM koordinatoriaus ataskaita: STSM statusas ir nauji 

STMS pareiškimai, naujo STSM komiteto nario rinkimai. 
5. Ataskaita apie priemones geresniam lyčių balansui siekti. 
6. Ataskaita apie viešinimą: 

HEP knyga, ARC specialus leidinys, internetinis puslapis, emailai. 
7. Mokslinio progreso ir planavimo darbinėse grupėse (WG) ataskaita: 

WG1, WG2, WG3, WG4, WG5, WG6.  
WG1 Šaltiniai 

Prof Ulla KNAUS 
WG2 Molekuliniai mechanizmai ir ROS taikiniai 

Prof. Agnes GORLACH 
WG3 Vaistai 

Dr Per WIKSTROM 
WG4 Biomarkeriai– ruošiamas jų sąrašas 

Prof. Pietro GHEZZI  
WG5 Vizualizacija  

Dr Yves-Michel FRAPART-JANNAUD – prieinami biomarkeriai, 
surasti ęsamas priemones ES ir visame pasaulyje, paruošti naudojimo 
Gaires (galimybės, apribojimai…..), knyga ar bukletas apie oksidacinį 
stresą ir vizualizaciją, parengti mokymo kursus, surišti su EURO BIO 
Imaging (FP7 veikla), brain storming apie vizualizacijos įtaka 
visuomenėje. 
WG6 Technologijos perdavimas  ir finansavimas 

Dr Vincent JAQUET – apmokymo mokyklos organizavimas 
Ziuriche (UZH, Neurinox veikloje) – hydroethidino panaudojimas 
matuojant oksidacinį stresą lqstelėse, bei neenzimatinės baltymų 
modifikacijos. 
Galimybės finansuoti iš nacionalinių COST šaltinių. 
Galimybės įsteigti vidinę grantų vertinimo sistemą iš EUROS partnerių.  
Patentai, industriniai partneriai, pasiekimai. 

8. Informacija iš mokymo kursų (ROS metodai, Baltymų modifikacijos). 
9. Darbinių grupių susitikimai ateityje: 

WGM-2: 20 nariu, kartu su konferencija Atėnuose, SFRR-Europos 
Sąjungos susitikimas-2013, Rugsejis 2013,  
WG 1, 3, 5. – Non enzymatic protein modifications. 
WGM-3: Brussels, Society of Biochemistry and Mol Biol Meeting “How 
cells deal with stress”, 9 Gruodzio, 2013, WG 2, 4, 6. 

10. Pasiruošimas kasmetinei Ataskaitinei konferencijai Birzelio 3-4d. 

http://www.cost.eu/about_cost/who/%28type%29/5/%28wid%29/26199
http://www.cost.eu/about_cost/who/%28type%29/5/%28wid%29/32848
http://www.cost.eu/about_cost/who/%28type%29/5/%28wid%29/32648
http://www.cost.eu/about_cost/who/%28type%29/5/%28wid%29/33778
http://www.cost.eu/about_cost/who/%28type%29/5/%28wid%29/32378
http://www.cost.eu/about_cost/who/%28type%29/5/%28wid%29/34385
http://www.cost.eu/about_cost/who/%28type%29/5/%28wid%29/34311
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11. AOB Neven Zarkovich: lipid peroxidation, second messengers of free 
radicals, 

Atsakingi asmenys: 
Vice Chair of the Action: Prof Fabio DI LISA (IT) 

DC Rapporteurs: Prof Roland POCHET (BE) 

Akcijos mokslinis sekretorius: Dr Ilias PAPADOPOULOS 

Administratorius: Mr Philippe CALLENS 

Po susitikimo kitas 2 dienas tęsėsi mokslininkų konferencija (Programa pridedama), kur 
buvo skaitomi moksliniai pranešimai. 
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http://www.cost.eu/about_cost/who/%28type%29/5/%28wid%29/10602
http://www.cost.eu/about_cost/who/%28type%29/5/%28wid%29/34389
http://www.cost.eu/about_cost/who/%28type%29/5/%28wid%29/925


PROGRAM

COST Action BM1203

EU-ROS

Art’otel Budapest, bem rakpart 16-19, Hungary from 23 May to 25 May 2013

Thursday May 23, 2013

14:00 – 18:30 Management Committee Meeting (for MC members)

19:30 onwards Dinner (Aranyszarvas restaurant, 1013 Budapest, Szarvas tér 1)

Friday May 24, 2013

09:00 – 09:05 Welcome (Harald Schmidt, Peter Ferdinandy)

Session 1: WG3 presentations (Drugs)
Chair: Per Wikström
09:05 – 09:10 Per Wikström (Sweden): Introduction
09:10 – 09:45 Philippe Wiesel (Genkyotex, Switzerland): Developing a Nox1/Nox4 inhibitor all the way

into the clinic
09:45 – 10:00 Thierry Soldati (Switzerland): Whole-cell based fluorescence assays to identify anti-

mycobacterial compounds using the Acanthamoeba castellanii - Mycobacterium marinum
host-pathogen system

10:00 – 10:15 Vladimir Kren (Czech Republic): Flavonolignan silybin and its metabolites
10:15 – 10:30 Suresh Rattan (Denmark): Rationale and strategies for discovering drugs for health and

longevity

10:30 – 11:00 Coffee break and Posters (WG 1, 2 & 3 presenters at their posters)

Session 2: WG1 presentations (Sources of ROS)
Chair: Ulla Knaus
11:00 – 11:05 Ulla Knaus (Ireland): Introduction
11:05 – 11:40 Gary Loake (UK): S-nitrosylation of NADPH oxidase regulates cell death in plant

immunity
11:40 – 11:55 Roberto Bassi (Italy): Role of specific carotenoid species on prevention of ROS formation

and their scavenging in photosynthesis
11:55 – 12:10 Jozsef Fodor (Hungary): Piriformospora indica prevents the suppression of antioxidant

capacity in barley roots challenged with Fusarium culmorum
12:10 – 12:25 Balazs Barna (Hungary): The complex role of reactive oxygen species and antioxidants in

plant disease resistance
12:25 – 12:40 Zoltan Varga (Hungary): mIR-25 regulates NOX4 in the hypercholesterolemic heart

12:40 – 13:40 Lunch

Session 3: WG5 presentations (Imaging)
Chair: Yves Frapart
13:40 – 13:45 Yves Frapart (France): Introduction
13:45 – 14:20 Hiroshi Hirata (Japan): MR imaging of oxidative stress
14:20 – 14:35 Vsevolod Belousov (Russia): HyPer imaging



Session 4: WG2 presentations (Mechanisms)
Chair: Agnes Görlach
14:35 – 14:40 Agnes Görlach (Germany): Introduction
14:40 – 14:55 Adrian Manea (Romania): CCAAT/enhancer-binding proteins mediate interferon gamma-

induced upregulation of NADPH oxidase in human aortic smooth muscle cells
14:55 – 15:10 Isabel Fabregat (Spain): Role of the NADPH oxidase Nox4 in liver pathology
15:10 – 15:25 Jean Claude Drapier (Spain): Peroxiredoxins and sulfiredoxin mediates cross-talk

between NO and H2O2 signalling pathways
15:25 – 15:40 Antonio Cuadrado (Spain): The Keap1/Nrf2 sensor as a new pharmacological target to

combat oxidative and inflammatory stress
15:40 – 15:55 Irute Meskiene (Lithuania): Cell signaling and ROS in Arabidopsis

15:55 – 16:30 Coffee break and Posters (WG 4, 5 presenters at their posters)

WG round table meetings: WG1, WG3, WG5 (in parallel)
16:30 – 18:00 Define WG goals and activities, SWOT, Publications (ARS, HEP book), etc.

Keynote presentation
18:00 – 18:45 Albert-László Barabási (Hungary): Network Medicine

19:30 onwards Dinner (Manna Restaurant, 1013 Budapest, Palota út 17)

Saturday May 25, 2013

Session 5: WG4 presentations (Biomarker)
Chair: Pietro Ghezzi
09:00 – 09:05 Pietro Ghezzi (UK): Introduction
09:05 – 09:20 Paul Winyard (UK): Oxidative stress and inflammation
09:20 – 09:35 Peter Nagy (Hungary): Redox chemical studies of biological thiols
09:35 – 09:50 Elena Hidalgo (Spain): Measuring global cysteine oxidation and protein carbonylation as

biomarkers of H2O2 signalling and toxicity in fission yeast

Session 6: WG6 presentations (Technology Transfer, Funding and Training Schools)
Chair: Vincent Jaquet
09:50 – 10:05 Vincent Jaquet (Switzerland): Introduction & Report from Training School 1 (ROS

measurement)
10:05 – 10:20 Corinne Spicket (UK): Mass spectrometry technology and analyse oxidative modifications

& Training School 2

10:20 – 10:35 Coffee break

WG round table meetings: WG2, WG4, WG6 (in parallel)
10:35 – 11:55 Define WG goals and activities, SWOT, Publications (ARS, HEP book), etc.

11:55 – 12:00 Harald Schmidt, Fabio Di Lisa: Closing remarks



Poster Presentations

All Posters will be displayed on Friday, 24 May 2013 the whole day.
Presenters will be present for discussion at their posters in the morning Coffee Break (WG1, 2, and 3
Posters) or the afternoon Coffee Break (WG4 and 5 Posters) on Friday, 24 May

WG1: Sources
Xuezhi Zhang, Brigitte Boeckmann, Karl-Heinz Krause, and Thierry Soldati: Cellular and molecular
functions of ROS and NOX in a social amoeba model system

Yolanda Olmos, Francisco J. Sánchez-Gómez, Brigitte Wild, Nieves García Quintans, Sofía Cabezudo,
Santiago Lamas, and María Monsalve: SirT1 regulation of antioxidant genes is dependent on the
formation of a FoxO3a/PGC-1a complex

WG2: Molecular Mechanisms and targets
R. Bretón-Romero, F. Rodríguez-Pascual, E. Rial, J.A Enriquez, and Santiago Lamas: Biomechanical
forces as regulators of endothelial redox mitochondrial function

Jan Vacek: Applications of Electrochemistry in ROS Research

WG3: Drugs
Rita Darmanin Ellul: Determination of the phytochemical and antioxidant properties of selected Maltese
medicinal plants

Manuela Lopez: Melatonin post-ischemic treatment protects against brain ischemia by a dual antioxidant
effect in organotypic cultures

WG4: Diagnostics and Biomarkers
Aleks Pavicevic

Bato Korac: Nitric oxide improve beta cell neogenesis in alloxan induced diabetes

Stefan Stamenkovic: Cellular and biochemical markers of oxidative stress in the ALS G93A transgenic rat
model

Maria Dobre, Ionela Neagoe, and Gina Manda: Are ROS dictating functional polarization of CD4+ T
lymphocytes in rheumatoid arthritis?

G. Biçim, E.M. Güler, A. Kılınç, C. Eker, H.Kumuşoğlu and A.S. Yalçın: Oxidative Stress Biomarkers and
Antioxidant Gene Polymorphisms

WG5: Imaging
Andjus PR, Milosevic M, Abushik P, Giniatullin R: ROS and neuorinflammation in humoral pathogenesis
of ALS (STSM report)



 
 
 
 
 
 

Management Committee and Workgroup MeetingCOST Action no. BM1203 
Action Title: EU-ROS 

Venue: Art’otel Budapest, Hungary, 23-25 May 2013 

ABSTRACTS 
Talks 

Ulla Knaus 

School of Medicine & Medical Science, Conway Institute 

Belfield, Dublin 4, Ireland 

Email: ulla.knaus@ucd.ie 

Title: “Nitrosylation- How about mammalian Nox?” 

Plant NADPH oxidases share many of the structural features of mammalian NADPH oxidases and 

resemble in particular Nox5.  Recent reports indicate that the plant oxidase AtRBOHD and Nox5 can 

be nitrosylated in the dehydrogenase domain, and that this posttranslational modification alters 

function. These data will be discussed in the context of Nox/Duox in general on a structural and in 

vivo level. 

 

Gary Loake 

Institute of Molecular Plant Sciences, School of Biological Sciences 

Kings Buildings, Mayfield Road, Edinburgh EH9 3JH, UK 

E-mail: gloake@ed.ac.uk 

Title:“S-nitrosylation of NADPH oxidase regulates cell death in plant immunity” 

Changes in redox status are a conspicuous feature of immune responses in a variety of eukaryotes 

but the associated signaling mechanisms are not well understood. In plants, attempted microbial 

infection triggers the rapid synthesis of nitric oxide and a parallel accumulation of reactive oxygen 

intermediates, the latter generated by NADPH oxidases related to those responsible for the pathogen-

activated respiratory burst in phagocytes. Both nitric oxide and reactive oxygen intermediates have 

been implicated in controlling the hypersensitive response, a programmed execution of plant cells at 

sites of attempted infection. However, the molecular mechanisms that underpin their function and 

coordinate their synthesis are unknown. Our data suggests that when concentrations of S-

nitrosothiols are high, nitric oxide function governed a negative feedback loop limiting the 

hypersensitive response, mediated by S-nitrosylation of the NADPH oxidase at Cys 890, blunting its 

ability to synthesize reactive oxygen intermediates. This modified cysteine is evolutionarily conserved 

and further is specifically S-nitrosylated in both human and fly NADPH oxidases, suggesting this 

mechanism may govern immune responses in both plants and animals. 



 
Roberto Bassior Luca Dall'Osto 

E-mail: roberto.bassi@univr.it 

Title: "Role of specific carotenoid species on prevention of ROS formation and their scavenging in 

photosynthesis” 

Plant photosynthesis produces high energy electron transport that easily reduces O2 forming 

superoxyde. Moreover, excess photon absorption yields into chlorophyll triplet states accumulation 

and singlet oxygen production, a process known as "Photoinhibition".  These photooxidative 

processes limit photosynthetic rate while carotenoids perform efficient photoprotection by multiple 

mechanisms: ROS scavenging, 3Chl* quenching, heat dissipation.  We have carried on reverse 

genetics of each of the xanthophyll species and beta carotene present in plants showing specific 

photoprotective function of each.  When xanthophylls were all eliminated, a surprising effect was 

observed consisting into the lack of photosystem I, showing a specific effect of xanthophylls in 

controlling chloroplast gene expression encoding the major PSI subunits. 

 

Jozsef Fodor
1
with Karl-Heinz Kogel

2
 

1
Plant Protection Institute, Centre for Agricultural Research, Hungarian Academy of Sciences, 

Herman O. út 15., 1022 Budapest, Hungary 
2
Research Center for Bio Systems, Land Use, and Nutrition, Justus Liebig University Giessen, 

Heinrich-Buff-Ring 26-32, D-35392 Giessen, Germany 

Title: “Piriformosporaindica prevents the suppression of antioxidant capacity inbarley roots challenged 

with Fusariumculmorum” 

The mutualistic basidiomycete fungus Piriformosporaindica colonizes roots and enhances growth of 

host plants. The necrotrophic fungal pathogen Fusariumculmorum causes root rot in barley 

(Hordeumvulgare), resulting in severely reduced plant growth and yield. Preinoculation of barley roots 

with P. indica resulted in reduced colonization of roots by F. culmorum, which is consistent with less 

root rot symptom expression and a reduced loss of biomass. Fusarium-infected roots showed reduced 

levels of ascorbate and glutathione (GSH), along with reduced activities of antioxidant enzymes such 

as superoxide dismutase, ascorbate peroxidase, glutathione reductase, dehydroascorbatereductase, 

and monodehydroascorbatereductase. Consistent with this, Fusarium-infected roots showed elevated 

levels of lipid hydroperoxides and decreased ratios of reduced to oxidized forms of ascorbate and 

glutathione. In contrast, when roots were inoculated with P. indicaone week prior to F. culmorum, root 

ascorbate and GSH levels did not decrease significantly. Likewise, lipid peroxidation and the overall 

reduction in antioxidant enzyme activities were largely attenuated by P. indica in roots challenged by 

F. culmorum. These results suggest that P. indica protects host plants from F. culmorum at least 

partly, through enhancing their antioxidant defense systems. 

 

Barna Budai 

Plant Protection Institute, Centre for Agricultural Research, Hungarian Academy of Sciences,  

Herman O. út15., 1022 Budapest, Hungary 

Title: “The complex role of reactive oxygen species and antioxidants in plant disease resistance” 

Both abiotic (heat, draught, UV light, cold, heavy metals etc.) and biotic stresses (pathogen infections, 

pest attacks) induce a rapid accumulation of reactive oxygen species (ROS) in plant tissues. The 

closely related reactive nitrogen species (RNS) may also be formed in the early phase of host - 

pathogen interactions. Excess ROS are harmful to many plant cell constituents like lipids, proteins 

and nucleic acids, but accumulation of ROS is normally counterbalanced by activation of enzymatic 

and non-enzymatic antioxidants. ROS are not only important regulators of plant growth and 

development, but are also involved in limiting pathogen ingress, induction of cell death and signal 

transduction of several defense processes. 



Plant pathogens can be divided into biotrophs and necrotrophs according to their different life styles; 

biotrophs prefer living, while necrotrophs prefer dead cells for nutritional purposes. Therefore tissue 

necrosis caused by reactive oxygen species (ROS) during pathogen infection generally increases 

host susceptibility to necrotrophic, but resistance to biotrophic pathogen. Pathogen-induced ROS 

themselves are considered as signaling molecules. In most cases, salicylic acid (SA) signaling 

induces defense against biotrophic pathogens, whereas jasmonic acid (JA) against necrotrophic 

pathogens. On the other hand, ROS are harmful also to the pathogens; consequently they try to 

defend themselves by elevating antioxidant activity and secreting ROS scavengers in the infected 

tissue. There are marked differences not only between necrotrophic and biotrophic pathogens, but 

also between compatible and incompatible interactions in respect to the role of ROS and antioxidants 

in plant disease resistance. In addition, ROS and elevated plant antioxidant activity play an important 

role in systemic acquired resistance (SAR) and induced systemic resistance (ISR), as well as in 

mycorrhiza induced abiotic and biotic stress tolerance of plants. 

 

Hiroshi Hirata, Ph.D. 

Division of Bioengineering and Bioinformatics 
Graduate School of Information Science and Technology, Hokkaido University 
North 14, West 9, Kita-ku, Sapporo 060-0814, Japan 
E-mail: hhirata@ist.hokudai.ac.jp 
 

Title: “Electron Paramagnetic Resonance Imaging – Challenges to Functional Visualization” 

In this report, the author will present an overview of the latest developments of electron paramagnetic 

resonance (EPR) imaging for functional visualization, i.e., redox status, pH, and a pair of enantiomers. 

Recently, a fast continuous-wave (CW) EPR imager can visualize the distribution of free radicals with 

a half-life of sub-minutes in three-dimensional (3D) space [1,2]. Forty-six EPR spectra under magnetic 

field gradients, called projections, were obtained for image reconstruction at an interval of 3.6 s. 3D 

mapping of the half-lives of nitroxyl radicals (4-hydroxyl-2,2,6,6-tetramethyl-piperidinyl-1-oxyl) was 

demonstrated in their reduction reaction with ascorbic acid. Inhomogeneous half-lives were clearly 

mapped pixel-by-pixel in a sample tube [3]. This advancement can be used in the visualization of 

redox status in small animals [4,5]. 

A pH imaging protocol for 750-MHz CW-EPR imaging using the pH sensitive spin probe is outlined 

[6]. Repeated in vitro measurements of pH phantom tubes demonstrated higher precision 

measurements of the hyperfine coupling constant (HFC) compared to previous EPR-based methods, 

resulting in mean pH values accurate to less than 0.1 pH across a range of physiologically observed 

values. 

Finally, the simultaneous imaging of chiral nitroxyl radicals using EPR will be presented. Chiral nitroxyl 

radicals could be simultaneously visualized with the labeling of isotopic nitrogen [7]. Chiral nitroxyl 

radicals were visualized using the method of simultaneous EPR imaging, which refers to the 

visualization of two kinds of molecules with unpaired electrons in a single image scan [8]. 

Simultaneous imaging with chiral-labeled nitroxyl radicals is a new application of EPR imaging, and 

may be useful for biological studies involving biologically active chiral molecules. 

Acknowledgements 
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Society for the Promotion of Science (JSPS) and SENTAN, JST. 
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Pietro Ghezzi
1
, Philippe Chan

2 

1
Brighton & Sussex Medical School, Falmer, UK 

2
Rouen University, Institute for Research and Innovation in Biomedicine, Rouen, France; and  

Platform in proteomics PISSARO, Mont-Saint-Aignan, France 

Title: “Glutathionylated proteins as biomarkers” 

Glutathionylation is a form of oxidation of protein cysteines to for a mixed disulfide with glutathione. 

Many intracellular protein’s free thiols can undergo glutathionylation and probably a hundred proteins 

have been described as susceptible to this modification. Some of these proteins can be detected in 

peripheral blood, for instance glutathionylatedhaemoglobin. Other proteins that can be 

glutathionylated and measured in body fluids include transthyretin. Studies also reported the presence 

of glutathionylated proteins in atherosclerosis and other diseases, which will require identification. 

We have used redox proteomics to identify glutathionylated proteins secreted by macrophages 
stimulated with inflammatory agents. Preliminary data indicate that these proteins will provide 
biomarkers to assess inflammation-associated oxidative imbalance. 
Supported by PeReNE (European Regional Development Fund) 

 

Paul Winyard 

University of Exeter Medical School, UK 

Title: “Oxidative stress, the inflammatory response, and how to measure them” 

Reactive species of oxygen, nitrogen, chlorine and sulfur (ROS, RNS, RCS, RSS) play biphasic roles 

in human inflammatory joint disease, and may have disease aggravating or ameliorating effects, 

depending on the concentration, tissue compartment and disease phase. The balance between 

reactive oxygen species and antioxidant enzyme activities (e.g. peroxiredoxins) is crucial in both 

redox regulation and oxidative stress. The central role of ROS/RNS/RCS/RSS in inflammation 

suggests the possibility that these chemical species, and/or the end-products of their reactions, may 

be useful biomarkers of the inflammatory response. For example, there is potential for diagnostic uses 

- and/or drug response monitoring - in measurements of nitrite, nitrate, S-nitrosothiols, hydrogen 

sulfide and 3-nitrotyrosine (measured by techniques such as chemiluminescence, EPR spectrometry, 

ELISAs and LC-MS/MS) in extracellular fluids from rheumatoid arthritis patients. However, the 

confounding effect of dietary sources of these compounds needs to be appreciated. Moreover, useful 

tests need to be amenable to high-throughput formats. Many of the aforementioned measurements 

are targeted towards the products of inflammation-associated chemical reactions, e.g. 

myeloperoxidase-catalysed tyrosine nitration. The generation of such products, during the early phase 

of the inflammatory response, is independent of new protein synthesis. Therefore, some oxidative 

stress measures may be early indicators of inflammation, in comparison with established markers - 

such as CRP - which eventually become elevated in serum following new protein synthesis. 

Another promising source of inflammatory disease markers may lie within the thioredoxin family of 

redox enzymes, including thioredoxins, thioredoxinreductases and peroxiredoxins. Through its 

cytokine-like properties, thioredoxin has been proposed to be pro-inflammatory in rheumatoid arthritis. 

Compared with thioredoxin, very little is known about the role of peroxiredoxins in rheumatoid arthritis. 

Using flow cytometry, we demonstrated recently that levels of peroxiredoxin 2 are elevated in 

peripheral blood lymphocytes of rheumatoid arthritis patients compared with healthy subjects. 

Moreover, an increased proportion of a subset of inflammatory cells, IL-17-secreting lymphocytes, 

appeared to bear exofacialperoxiredoxin 2 compared with the total lymphocyte population. 

Peroxiredoxins could constitute useful biomarkers in autoimmune inflammatory diseases, but further 

work is needed. 

The breakdown of human immune tolerance to self-proteins occurs by a number of mechanisms, 

including posttranslational modifications of host molecules by ROS/RNS/RCS/RSS. This has led to 

great interest in detecting serum autoantibodies against small quantities of oxidatively modified host 

antigens in patients with autoimmune inflammatory diseases, such as rheumatoid arthritis. More 

sensitive/specific techniques are required to detect autoantibodies specifically directed against 

oxidatively modified proteins. Nevertheless, ELISA-based autoantibody titres against oxidatively 



modified forms of antigens such as C1q and type II collagen appear to have potential diagnostic 

significance in systemic lupus erythematosus and rheumatoid arthritis, respectively. 

 

Barna Budai, Krisztina Ballagó, Judit Szűcs, András Rosta, Szabolcs Ottó, Miklós Kásler, 

Christine Winterbourn and Péter Nagy 

National Institute of Oncology, Hungary, Department of Molecular Immunology and Toxicology. 

Title: “Scavenging of doxorubicin-induced peroxide species by peroxiredoxin 2 in red blood cells” 

A major role is proposed for Reactive Oxygen Species in the toxic side effects of anthracycline-based 

chemotherapy. Beside the most frequently occurring cardio-toxicity, ROS-mediated haemolytic side 

effects are also documented. For example, it has been demonstrated that doxorubicin reacts with oxy-

hemoglobin in red blood cells to generate superoxide, which dismutates to give hydrogen peroxide. 

Peroxide-induced haemoglobin oxidation can result in methemoglobenia and eventually 

haemolyticanaemia.  

Although the glutathione/glutathione peroxidise (GSH/Gpx) system was suggested to protect red 

blood cells against doxorubicin-induced oxidative stress, the underlying molecular mechanisms 

responsible for the hemolytic side effects of this drug are not well understood. Beside the GSH/Gpx 

system the peroxiredoxin (Prx) protein family constitute another important cellular peroxidise arsenal. 

It is now appreciated that their extraordinary reactivity together with their relatively high abundance 

make them primary targets of exogenous as well as endogenous peroxides in cellular systems. The 

aim of this study was to investigate the role of Prx2 in scavenging doxorubicin-induced peroxide 

species in red blood cells. 

We demonstrate that Prx2 oxidation occurs in parallel with GSH oxidation at increasing amounts of 

doxorubicin, which is consistent with Prx and Gpx being the primary targets of doxorubicin-induced 

peroxide. Our in vitro data also suggest that Prx2 is responsible for protecting hemoglobin from 

oxidation during doxorubicin-induced oxidative stress. In the presence of glucose the glucose 6-

phosphate cycle provides sufficient NADPH to recycle Prx2 via the thioredoxin/thioredoxin-reductase 

cycle and keep it catalytically active. However, in the absence of glucose, Prx is oxidized to its dimeric 

(inactive) form, which results in parallel hemoglobin oxidation. The role of Prx2 in scavenging 

doxorubicin-induced peroxide is also demonstrated in whole blood and in patients’ blood samples 

after infusion of the chemotherapeutic drug. These results suggest that patients with a deficiency in 

glucose 6-phosphate dehydrogenase (which represents one of the most prevalent enzyme deficiency 

in the human population) are more likely to develop doxorubicin-induced hemolytic side effects via 

peroxide-mediated hemoglobin oxidation. 

Acknowledgments 

The financial support of FP7-PEOPLE-2010-RG (Marie Curie International Reintegration Grant; grant 

No.: PIRG08-GA-2010-277006) is greatly acknowledged. 

 

Sarela García-Santamarina, Susanna Boronat, José Ayté, Henrik Molina and Elena Hidalgo 

Oxidative Stress and Cell Cycle Group, UniversitatPompeuFabra, C/ Dr.Aiguader 88, E-08003 

Barcelona, Spain 

Title: “Measuring global cysteine oxidation and protein carbonylation as biomarkers of H2O2 signalling 

and toxicity in fission yeast” 

Proteins are a major target of damage by reactive oxygen species (ROS).  Reversible oxidation of 

cysteine residues in proteins by hydrogen peroxide has been considered a switch-on mechanism for 

the activation of signalling cascades, but it can also lead to higher and irreversible oxidation states 

with concomitant protein loss of function.  ROS can also induce the formation of protein carbonyls, 

which constitute a classical mark of oxidative damage.  We use Schizosaccharomycespombeto study 

ROS-dependent signalling and damage.  We will present our two technical proposals for the optimal 

determination of oxidized thiol proteomes, based on gel-free approaches, and which allow the 

determination of two (ICAT-based) or up to six (biotin IAM-based) different biological samples at once.  

We have also discarded the use of 2D gels in the characterization of carbonylation proteomes, and 



will provide (i) some possible gel-free methodological alternatives; (ii) using 1D-PAGE, we have 

performed a screen to isolate genes regulating carbonylation turnover.  



Posters 

Stefan Stamenkovic
1
, Vesna Selakovic

2
, Lidija Radenovic

1
, Pavle R. Andjus

1
. 

1
Center for Laser Microscopy, Institute for Physiology and Biochemistry, Faculty of Biology, Univesity 

of Belgrade, Serbia 
2
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Title: “Cellular and biochemical markers of oxidative stress in the ALS G93A transgenic rat model” 

Amyotrophic lateral sclerosis (ALS) is a progressive and fatal neurodegenerative disorder 

characterized by death of neurons in cerebral cortex, brain stem and spinal cord. Most ALS cases are 

sporadic, while only 10% occurs in familial forms, among which 20% are caused by mutations in the 

Cu, Zn-superoxide dismutase (SOD1). It is still unknown how these mutations lead to a toxic gain of 

function of SOD1 that causes motor neuron death, but it has been widely accepted that they increase 

susceptibility of SOD1 to form insoluble intraneuronal aggregations, that are a prominent histological 

feature of ALS. One of the most important and well characterized pathological mechanisms in ALS is 

the occurrence of a neuroinflammatory reaction consisting mainly of activated microglia and 

astrocytes. It has been proposed that the mutant SOD1 is released to the extracellular space where it 

can activate these two types of glial cells, leading to increased production of reactive oxygen species 

(ROS) and proinflamatory cytokines, increased excytotoxicity, and reduced production of neurotrophic 

factors. 

Having this in mind, we decided to check for markers of glial activation and oxidative stress in the 

typical ALS target tissue - brain stem but also, based on our previous studies, in hippocampus of the 

rat transgenic G93A model of ALS. Immunohistochemistry with Iba1, GFAP, and NeuN, as markers of 

microglia, astrocytes, and neurons, respectively, and anti-SOD1 antibody, showed not only strong 

glial activation in the these regions, but also revealed the existence of pronounced intracellular 

aggregations of SOD1 in neurons and moreover in both types of glial cells as well. Examination of 

oxidative stress parameters by spectrophotometric biochemical assays detected increased presence 

of reactive oxygen and nitrogen species, increased index of lipid peroxidation, as well as decreased 

SOD1 and increased Mn SOD (SOD2) activity, in both the hippocampus and brainstem. Finally, 

investigations on primary culture of cortical astrocytes with ROS production indicators, MitoSox red 

and H2DCDFA, showed increased ROS production in astrocytes from ALS compared to control 

animals. All these results indicate a non-cell autonomous oxidative stress as not only a consequence, 

but also a cause of the neuroinflammatory process that ends in neurodegeneration, and emphasize 

its importance as one of the most essential pathogenic mechanisms in ALS. 
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Title: “Nitric oxide improve beta cell neogenesis in alloxan induced diabetes” 

Diabetes mellitus is a worldwide health problem. In recent years the main effort in the treatment of 

diabetes has been to find the ways to restore normal β-cell mass. Research has focused mainly on β-

cell regeneration through their proliferation and/or neogenesis. However, the molecular mechanisms 

that trigger and control neogenesis and the source of insulin-producing precursor cells are still poorly 

understood. On the other hand it is clear that redox-sensitive cellular signaling pathways play 

important roles in the development, turnover and damaging of β-cells. The data reported that nitric 

oxide (NO) acts as physiological modulator of islet structural and metabolic remodeling. 

The level/biavailability of NO is also determined by its interaction with other reactive species, first of all 

O2
•–

. In diabetes, O2
•– 

levels are increased due to hyperglycemia- and hyperlipidemia-induced 

overproduction and/or decreased superoxide dismutase (SOD)-catalyzed removal. The redox-



modulating compounds such as superoxide dismutase mimics (SOD mimics) complexes, represent 

potent low molecular mass mimics of enzymes with high reactivity towards O2
•–

.  

In an attempt to elucidate molecular mechanisms and factors involved in β cell regeneration, we 

evaluated a possible role of the L-arginine-nitric oxide (NO)-producing pathway in alloxan-induced 

diabetes mellitus. Diabetes was induced in male Mill Hill rats with a single alloxan dose (120 mg kg
−1

). 

Both non-diabetic and diabetic groups were additionally separated into two subgroups: (i) receiving L-

arginine HCl (2.25%) for 7 days as drinking liquids (ii) received daily i.p. injections of 

[Mn(II)(pyane)Cl2] dissolved in 23 mM sodium bicarbonate buffer (pH 8.34) at 5 mg/kg/day for 7 days. 

Treatment of diabetic animals started after diabetes induction (glucose level≥12 mmol L
-1

).  

We found that disturbed glucose homeostasis, i.e. blood insulin and glucose levels in diabetic rats 

was restored after L-arginine and SOD mimic treatment. Immunohistochemical findings revealed that 

L-arginine and SOD mimic had a favourable effect on β cell neogenesis, i.e. it increased the area of 

insulin-immunopositive cells. Moreover, confocal microscopy showed colocalization of insulin and 

pancreas duodenum homeobox-1 (PDX-1) in both endocrine and exocrine pancreas. This increase in 

insulin-expressing cells was accompanied by increased cell proliferation (observed by proliferating cell 

nuclear antigen-PCNA immunopositivity. L-arginine enhanced both nuclear factor-kB (NF-kB) and 

neuronal nitric oxide synthase (nNOS) immunopositivities. Furthermore, 7-day treatment with SOD 

mimic induced clear translocation of nuclear factor (erythroid-derived 2)-like 2 (Nrf-2) into β cell nuclei. 

In conclusion, the results suggest beneficial L-arginine and SOD mimic effects on alloxan-induced 

diabetes resulting from the stimulation of β cell neogenesis, including complex mechanisms of 

transcriptional and redox regulation. 
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