
      OMICS Group International is an amalgamation of Open 
Access publications and worldwide international science 
conferences and events. Established in the year 2007 with the 
sole aim of making the information on Sciences and 
technology ‘Open Access’, OMICS Group publishes 400 online 
open access scholarly journals in all aspects of Science, 
Engineering, Management and Technology journals. OMICS 
Group has been instrumental in taking the knowledge on 
Science & technology to the doorsteps of ordinary men and 
women. Research Scholars, Students, Libraries, Educational 
Institutions, Research centers and the industry are main 
stakeholders that benefitted greatly from this knowledge 
dissemination. OMICS Group also organizes 300 International 
conferences annually across the globe, where knowledge 
transfer takes place through debates, round table 
discussions, poster presentations, workshops, symposia and 
exhibitions. 

http://www.omicsonline.org/open-access-publication.php
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     OMICS Group International is a pioneer and leading science 
event organizer, which publishes around 400 open access 
journals and conducts over 300 Medical, Clinical, 
Engineering, Life Sciences, Pharma scientific conferences all 
over the globe annually with the support of more than 
1000 scientific associations and 30,000 editorial board 
members and 3.5 million followers to its credit. 
 

    OMICS Group has organized 500 conferences, workshops and 
national symposiums across the major cities including San 
Francisco, Las Vegas, San Antonio, Omaha, Orlando, Raleigh, 
Santa Clara, Chicago, Philadelphia, Baltimore, United 
Kingdom, Valencia, Dubai, Beijing, Hyderabad, Bengaluru and 
Mumbai. 
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 FOUNDED 1845 
 APPROX 20,000 STUDENTS (>1,000 PhDs) 
 NO. 2 IN IRELAND IN RESEARCH 

INCOME 
 RANKED IN TOP 2% WORLDWIDE 
 PRETTY CAMPUS! 
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   Materials in a size range, with at least one dimension 
between 1-100nm. (SCENHIR 2005; Moore 2006). 
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Nanoparticles Market = $1trillion by 2015 (US EPA) 
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Nel et al., 2006. Science. 311, 622-627 
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Nanoparticle Effects depend on… 
                  
         

Oxidation state: 
 -I, 0, I, II, III, IV,V 
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 WHAT IS MEANT BY DOSE IN THIS 
CONTEXT? 

 HOW TO CONTROL FOR LEACHING OF 
METALS FROM NPs? 

 HOW TO MODEL PARTITIONING? 
 IN ENVIRONMENTAL COMPARTMENTS 
 IN TISSUES 
 IN CELLS 

 RISK ASSESSMENT? 
 IS ANOTHER ASBESTOS LURKING? 
 WILL THE POLLUTER REALLY PAY? 
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 THEY CAN CROSS BIOBARRIERS 
 OFTEN THEY DAMAGE ORGANELLES 

 ESPECIALLY MITOCHONDRIA 
 ACCUMULATE IN LYSOSOMES? 
 

 THEY CAN BE COATED WITH PROTEINS 
 THEY OFTEN TRIGGER OXIDATIVE STRESS 
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 NANOPARTICLES CAN BE TOXIC TO 
MODEL ORGANISMS IN AQUATIC 
TOXICOLOGY 

 REDOX PROTEOMICS PROVIDES A MEANS 
TO DETECT AND EXPLORE THIS 

 THREE EXPERIMENTS  
 MYTILUS EDULIS 
 DAPHNIA MAGNA 
 CULTURED HUMAN ASTROCYTES 
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OXYGEN IS ESSENTIAL FOR AEROBIC METABOLISM BUT 
 PRODUCES  TOXIC REACTIVE OXYGEN SPECIES 

 

ORIGIN OF 
EARTH 

4,500 MYA 

PHOTOSYNTHETIC 
CYANOBACTERIA 

3,800 MYA 

 ENDO- 
SYMBIOSIS 

2,500 MYA 

APPEARANCE OF 
MOLECULAR O2 

OZONE (O3) 
LAYER 

PRESENT 
REDUCED 

ENVIRONMENT 
OXIDISED 

ENVIRONMENT 
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 IN MANY CASES, ROS REACTIONS ARE 
ONLY LIMITED BY RATE OF DIFFUSION – 
THEY REACT VERY QUICKLY 

 BIOMATERIALS CAN ABSORB ROS (e.g. 
.HO)   
•DNA (6%) 

 
•RNA (7%) 

 
•PROTEINS (69%) 

 
•SMALL MOLECULES (18%) 

 
PROTEINS ARE 
THEREFORE  
KEY TARGETS FOR ROS 
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• THE PROTEOME IS THE 

COMPLEMENT OF PROTEINS 
EXPRESSED UNDER A GIVEN SET OF 
CONDITIONS. 
 
 

• A DYNAMIC QUANTITY 
• HIGH-THROUGHPUT METHODS 

WITH WIDE DYNAMIC RANGE (e.g. 
2D SDS PAGE; MS). 

 

Mark Wilkins first  
Proposed “proteome” 
In Siena, 1994 
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 PROTEINS CAN BE COVALENTLY 
MODIFIED BY ROS/RNS 
 NITROSYLATION OF TYROSINES 
 CARBONYLATION 
 
 OXIDATION OF CYSTEINE THIOLS 
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1. Mytilus edulis exposed to copper NPs 

 

2. Daphnia magna exposed to copper NPs 

 

3. Cultured human astrocytes exposed to 
polystyrene nanoparticles 

Hu et al. (2014) Chemosphere, 108 :289-299. 
 

Rainville (2014) Analyst, 139 :1678-1686. 



     

NeuroNano is a Small Collaborative Project funded by  
the European Commission 7th Framework Programme,  
contract number NNP4-SL-2008-214547  
which commenced on February 1st 2009 for 36 months. 
 
What is NeuroNano? "Do nanoparticles induce  
neurodegenerative diseases?  
 
Understanding the origin of reactive oxidative species and  
protein aggregation and mis-folding phenomena in the  
presence of nanoparticles." 
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Copper accumulates mainly in gill tissue 
GILL MANTLE DIGESTIVE 

GLAND 
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Copper oxide nanoparticles > carbonylation in some  
spots (PD Quest) 



Copper oxide nanoparticles > thiol oxidation in some  
spots (PD Quest) 
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Daphnia magna exposed to CuO NPs 
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Nanoparticles 

Astrocytes cells 

Oxidative stress? 
Anti-oxidants? 

NPs accumulation? 

Mytilus Edulis 

Other animal samples 
(Collaboration labs) 

Disease treatment, etc Proteomics Research Group, School of Biochemistry 
& Cell Biology, UCC 
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Digestive gland protein extracts 

CdCl2 
Ctrl GNP + 

Activated 

thiol sepharose 

R-SH 

R-SH 

DTT 
@ 

Thiol- proteins 
Hu et al. (2010) Analytical Biochemistry, 398 
:245-253. 
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CONCLUSIONS 

• NANOPARTICLES CAN ENTER ORGANISMS AND  
 CROSS BIOBARRIERS 

 
• THEY FREQUENTLY TRIGGER OXIDATIVE STRESS 

 
• OFTEN, CYTOSKELETAL OR STRESS-RESPONSE  
 PROTEINS ARE TARGETS 

 
• GEL-BASED AND GEL-FREE PROTEOMICS OFFER  
 ROUTES TO TARGET IDENTIFICATION 
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We welcome you all to our future conferences of 
OMICS Group International   

 
Please Visit: 

www.omicsgroup.com 
www.conferenceseries.com 

www.proteomicsconference.com  
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