
NEWSLETTER 

Antibiotics and mobile 

resistance elements in 

wastewater reuse      

applications: risks and 

innovative solutions 

(ANSWER) 

In This Issue 

 Training Event G 

 2nd ANSWER 
workshop 

 Training Event H 

 Scientific         
progress so far 

 ESRs’ Outreach 
activities 

 Conference     
participations 

 Dissemination   
activities 

 Deliverables  
completed so far 

 Future Activities 

 Contact us 

Training Event G 
Training Event G (TE-G) on "Design criteria for wastewater treatment plants; Horizontal resistance 

gene transfer in soil" was held in Vienna, Austria, on the 23rd to 25th of April, 2018. The event was 

organized by the The Technische Universität Wien (TU-Wien), the Austrian Agency for Health and Food 

Safety (AGES) and the VA TECH WABAG GmbH (WABAG) and was hosted by Prof. Norbert Kreuzinger 

(TU-Wien).   

It was an open to the general public event, since not only ESRs were able to participated but also Ph.D. 

students in the field of Chemists, Chemical/Environmental Engineering and Environmental Sciences. 

Eight (8) ESRs participated in TE-G and 2 Ph.D. students not participating in the ANSWER project.  

During TE-G the first aspect that was addressed was the "Microbiology in wastewater treatment", in 

which the wastewater matrix and its fluctuations (i.e. quantity, quality), the biological processes and 

growth kinetics in dependence of abiotic eco-factors (e.g. substrates, nutrients, temperature, etc.), the 

microbial ecology of wastewater treatment plants and the sequential retention times, removal performance 

and the microbial diversity will be presented (both lectures and simple lab-demonstrations). The second 

aspect that was discussed in this event was the "Design criteria for wastewater treatment plants", 

which include the basic process options, the hydrology, the solid separation, the treatment goals and 

sludge age, the process control options, the demonstration of a simple design tool and other aspects in 

design (e.g. safety, solid waste, cost of plants, monitoring, etc.). To provide a greater insight into under-

standing of biological part of wastewater treatment, the next part of training focused on "Bacterial finger-

printing in wastewater by Next – Generation Sequencing (NGS)". Participants got familiar with use of 

bioinformatics tools to analyze results of 16S NGS, to ask specific research question and understand the 

answer they obtain from data analysis. Finally, the "Mechanisms of horizontal resistance gene trans-

fer (HGT) in soil" were presented, and specifically the naturally competent cells in soil, their frequencies 

and the model systems for accessing HGT. 

In addition, a training workshop on "16S NGS data analysis" was organized by the Universidade Catoli-

ca Portugesa (UCP) and hosted by Prof. Kreuzinger (TU-Wien). This workshop was a combined event 

with TE-G and took place on April 26-27, 2018. During this event, lectures and practical work on 

"Bacterial fingerprinting in wastewater by Next - Generation Sequencing (NGS)" was offered to the 

participants. This workshop gave a basic understanding of use of bioinformatics for data analysis, how to 

use special software and create a required workflow. Nine (9) ESRs and six (6) participants participated 

in this workshop.  

For more details please visit the following link: http://www.answer-itn.eu/event/training-event-g/ 
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2nd ANSWER Workshop 

The 2nd ANSWER workshop on "Modelling and risk assessment tools towards sustainable wastewater reuse" was held on the 18th 

- 19th of June, 2018, in Nieuwegein (Utrecht), The Netherlands, and was organized by KWR Watercycle Research Institute (KWR). This 

workshop was a combined event with the Training Event H (TE-H) (20th - 21st of June, 2018).  

Through this workshop the following aspects were addressed: (i) How to set up a modelling approach for determining (pathogenic or AMR 

resistant) micro-organisms in the environment; (ii) What are the environmental risks of pharmaceuticals and antibiotics in the 

environment, and how to determine the effects; (iii) Modelling of pharmaceuticals and antibiotics in the environment, including an example 

of a Monte Carlo approach to determine uncertainty; (iv) How can bio-assays be implemented in the determination of the risk of antibiotics 

in the environment; (v) Practical water reuse for irrigation, modelling the groundwater and irrigation water flow in the field; (vii) Wastewater 

reuse, the regulatory framework, how are regulations nationally defined and implemented, and what is the role of the EU; (viii) 

Pharmafilter, a new integrated concept for purification of hospital waste water effluents; (ix) Water treatment steps to produce drinking 

water without the addition of any disinfectant. The two latter topics where presented during two technical excursions. The first excursion 

was to Pharmafilter, a company that offers an in house waste water treatment solution to hospitals, at the Reinier de Graaf hospital at 

Delft. The second excursion was held at the drinking water production location from drinking water company Dunea in Scheveningen. 

After that, the excursion day was finished with the social activity sail "Sail and Science". A sailing trip on the Marker lake started from the 

harbour of Monnickendam, just North of Amsterdam.  

The main topic of the workshop was addressed with the support of 8 highly qualified speakers from academia, companies, research 

and Dutch ministry of Infrastructure and Water. The speakers had different background/expertise (namely environmental modelling, 

environmental risk assessment, modelling of pharmaceuticals and antibiotics, bio-assays, water flow modelling in soil, waste water reuse 

regulations, waste water treatment, drinking water production), and the multidisciplinary background of the speakers was one of the main 

strength of this scientific workshop.  

In this workshop, various stakeholders, end-users, wastewater treatment plant managers, water utilities, environmental associations, non-

governmental authorities (NGOs), representatives from relevant governmental authorities, as well as the general public were invited to 

participate. The workshop attracted a high number of participants (total number of participants=28) from various areas of expertise and 

fields of interest. In addition, eight (8) ANSWER ESRs participated in this workshop. 

 



Training Event H  

Training Event H (TE-H) on "Environmental/human health risk assessment of antibiotics" was held in Nieuweigen, The 

Netherlands on the 20th to 21st of June, 2018. The Event was organized by the KWR Watercycle Research Institute (KWR) and was 

hosted by Dr. Luc Hornstra at KWR (The Netherlands) and it was a combined event with the 2nd ANSWER workshop. Eight (8) ESRs 

participated in the TE-H and 9 Ph.D. students not participating in the ANSWER project.  

The main topic of the TE-H was addressed with the support of 7 highly qualified speakers from academia, companies, NGOs and 

research institutes. The speakers had different background/expertise, namely wastewater/water and health, Quantitative Microbial Risk 

Assessment (QMRA) approaches to determine risks, environmental risk assessment, antibiotics in wastewater, effects of treatments 

technology and genomics approaches to determine the risks of antimicrobial resistance.  

The TE-H addressed the following topics: (i) How to determine the risk of pathogens in waste water streams; (ii) What approaches can we 

use to determine the risks of waste water reuse, and what treatments are required according to the international regulations; (iii) Insight in 

incentives for pharmaceutical companies to adapt their production processes to less environmental waste; (iv) The effect of waste water 

treatment plants on environmental risks; and (v) How can genomics techniques and next-generation sequencing contribute to our 

knowledge regarding the spread of antibiotic resistance genes in the environment.  

For more details please visit the following link: http://www.answer-itn.eu/event/training-event-h/ 
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Scientific Progress so far 

Journal Publications 

 I. Zammit, V. Vaiano, G. Levrolino, L. Rizzo, "Inactivation of an urban wastewater indigenous Escherichia coli strain by cerium doped zinc oxide photocatalysis", 

RSC Advances, 2018, 8, 26124.  

 E. Kaplan, R.B.M. Marano, E. Jurkevitch, E. Cytryn, "Enhanced Bacterial Fitness Under Residual Fluoroquinolone Concentrations Is Associated With Increased 

Gene Expression in Wastewater-Derived qnr Plasmid-Harboring Strains", Frontiers in Microbiology, 2018, 9, 1176. 

 C. M. Manaia, J. Rocha, N. Scaccia, R. Marano, E. Radu, F. Biancullo, F. Cerqueira, G. Fortunato, I. C. Iakovides, I. Zammit, I. Kampouris, I. Vaz-Moreira, O. 

C. Nunes, "Antibiotic resistance in wastewater treatment plants: Tackling the black box", Environment International, 2018, 115, 312-324. 

 I. Michael-Kordatou, P. Karaolia, D. Fatta-Kassinos, "The role of operating parameters and oxidative damage mechanisms of Advanced Chemical Oxidation 

Processes in the combat against antibiotic-resistant bacteria and resistance genes present in urban wastewater″, Water Research, 2018, 128, 1-23. 

 R. Elkayam, A. Aharoni, D. Vaizel-Ohayon, O. Sued, Y. Katz, I. Negev, R.B.M. Marano, E. Cytryn, L. Shtrasler, O. Lev, "Viral and Microbial Pathogens, Indicator 

Microorganisms, Microbial Source Tracking Indicators, and Antibiotic Resistance Genes in a Confined Managed Effluent Recharge System", Journal of Environmen-

tal Engineering, 2017, 144 (3), 05017011. 

 C.M. Manaia, "Assessing the Risk of Antibiotic Resistance Transmission from the Environment to Humans: Non-Direct Proportionality Between Abundance and 

Risk", Trends in Microbiology, 2017, 25 (3), 173-181. 

Book Chapters 

 R.B.M. Marano, E. Cytryn. "The mobile resistome in wastewater treatment facilities and downstream environments". Book Chapter in Patricia L. Keen and Raphaël 

Fugère (Eds), "Antimicrobial Resistance in Wastewater Treatment Process", John Wiley & Sons, 2017, ISBN: 1119192455, 9781119192459. 

ESRs’ Outreach Activities implemented so far 



Conference participations 

 I. C. Iakovides, L. Ioannou-Ttofa, I. Michael-Kordatou, D. Fatta-Kassinos, "Removal of antibiotics, antibiotic resistance and toxicity from secondary-treated 

wastewater effluents by ozonation", 3rd EWaS International Conference on “insights on the Water-Energy-Food Nexus”, Lefkada Island, Greece, 27-30 June 

2018. (Oral presentation) 

 D. Tadic, J. M. Bayona, M. Gramblicka, J. Lutisan, R. Mistrik, "Deep metabolite identification of xenobiotic metabolites in plants", 66th ASMS Conference on Mass 

Spectrometry and Allied Topics, San Diego, California, 3-7 June, 2018. (Oral presentation) 

 A. Chandrasekar, D. Kneis, R. Liedl, "Modelling subsurface transport of bacteria in the context of wastewater reuse: Hydrodynamic processes", Computational 

Methods in Water Resources XXII, Bridging gaps between data, models and predictions, 3-7 June, 2018, Saint-Malo, France. (Poster presentation) 

 A. Chandrasekar, D. Kneis, R. Liedl, "Modelling the transport of antibiotic resistant bacteria in the subsurface", 26th Meeting of the German Association for 

Hydrogeology 2018, 21-24 March 2018, Bochum, Germany. (Poster presentation) 

 N. Scaccia, I. Vaz-Moreira, C. M. Manaia, "Can wastewater antibiotic resistant bacteria survive a healthy human gut microbiome?", Microbiotec17, 7-9 December 

2017, Porto, Portugal. (Poster presentation) 

 K. Slipko, R. Marano, V. Merkus, N. Kreuzinger, "The effects of sub-inhibitory concentrations of fluoroquinolone antibiotic on nutrient removal in activated sludge 

processes", 18th European meeting of environmental chemistry (EMEC18), 26-29 November, 2017, Porto, Portugal. (Poster presentation) 

 F. Biancullo, N. F. F. Moreira, A. R. Ribeiro, J. L. Faria, S. Castro-Silva, A. M. T. Silva, "Removal of organic micropollutants in urban wastewater by using UV-LEDs 

heterogeneous photocatalysis", 18th European meeting of environmental chemistry (EMEC18), Porto, Portugal, November 26-29, 2017. (Poster presentation) 

 N. Alygizakis, M. Gramblicka, R. Mistrik, N. Thomaidis, J. Slobodnik, "Novel workflow for identification and determination of antibiotics and their transformation 

products in wastewater by liquid chromatography coupled to high resolution-mass spectrometry", 15th International Conference on Environmental Science and 

Technology (CEST2017), 31 August-2 September 2017, Rhodes, Greece. (Poster presentation) 

 V. G. Beretsou, I. Michael-Kordatou, N.S. Thomaidis, D. Fatta-Kassinos, "Assessment of sulfamethoxazole UV-C/H2O2 oxidation: Elucidation and stability of 

transformation products", 15th International Conference on Environmental Science and Technology (CEST2017), 31 August-2 September 2017, Rhodes, Greece. 

(Oral presentation) 

 R.B.M. Marano, E. Cytryn, "Following the mobile resistome through the path of reclaimed wastewater: from treatment plants to irrigated crops", 4th International 

Symposium on the environmental dimension of antibiotic resistance (EDAR 2017), 13-17 August, 2017, East Lansing, Michigan, United States. (Poster 

presentation) 

 G.K. Paulus, L. Hornstra, G. Medema "Development and application of Multiplex qPCR for Antibiotic Resistance Genes in the Water Cycle", 4th International 

Symposium on the environmental dimension of antibiotic resistance (EDAR 2017), 13-17 August, 2017, East Lansing, Michigan, United States. (Poster 

presentation) 

 F. Cerqueira, D. Tadic, V. Matamoros, J.M. Bayona, B. Piña, "Distribution of Antibiotic Resistance Genes and Microbiome analysis in agricultural soil and Edible 

Plants in Catalonia", 10th Micropol & Ecohazard Conference 2017, Vienna, Austria, 17-20 September 2017. (Oral presentation) 

 D. Tadic, V. Matamoros, J.M. Bayona, "Simultaneous determination of five classes of antibiotics in vegetable matrices by sonication, SPE cleanup and UPLC-MS/

MS determination", 19th International Symposium on Advances in Extraction Technologies, ExTech2017, 27-30 June 2017, Santiago de Compostela, Spain. 

(Poster presentation) 

 E. Radu, M. Woegerbauer, M. Oismüller, N. Kreuzinger, "Impact of antibiotics of anthropogenic origin on bacterial soil communities in agricultural ecosystems", 20th 

International Symposium "Environment and Industry" SIMI 2017, 28-29 September 2017Bucharest, Romania. (Poster presentation) 

 K. Slipko, D. Reif, N. Kreuzinger, "Effect Of Use Of Different Types Of Membranes On Cell Free Bacterial DNA Removal From Wastewater Treatment Plant 

Effluent ", 10th Micropol & Ecohazard Conference 2017, 17-20 September 2017, Vienna, Austria. (Oral presentation) - Third Prize award for Best Oral Presentation 

 I. Zammit, R. Cucciniello, V. Vaiano, D. Sannino, A. Proto, L. Rizzo, "Disinfection efficiency of selected photocatalysts on E. coli indigenous to wastewater 

treatment plant", Environmental Applications on Advanced Oxidation Processes (EAAOP5), 25-29 June, 2017, Prague, Czech Republic. (Poster presentation) 



Dissemination Activities 

Newspapers/online portals with a specific focus on the areas of research and 

innovation are used to disseminate information about ANSWER.  

You can find ANSWER press articles at the following link: http://www.answer-

itn.eu/in-the-spotlight.  

 

 

  

 

Deliverables completed so far 

The ANSWER project has now an Instagram page [answer-itn].  

Please visit our Instagram page (https://www.instagram.com/answer_itn/) to see       

pictures of our project .  

In total 5 social media are used, so far: Facebook, Twitter, ResearchGate, LinkedIn 

and  Instagram.  

D5.1: Web-based database for antibiotics, TPs, ARB&ARGs in wastewater, soil, 

ground/surface water and crops matrices 

D6.1: Summer School Documentation  

D6.2: 1st Progress report from trainees from TE 

D6.3: 1st Workshop documentation 

D6.4: 15 Personal Career Development Plans 

D7.1: Guidelines for the recruitment process 

D7.2: Consortium Agreement 

D7.3: IPR management plan 

D7.4: Researcher Declarations 

D7.6: Progress Report 

D7.7: Mid-term review meeting 

D7.8: Draft Periodic Report  

D7.9: Supervisory Board of the network 

D7.10: ETHICS - Delivery of documents 

D8.1: Website 

D9.1: Environment Protection Question -Requirement No1 

D9.2: Environment Protection Question -Requirement No2 

D9.3: Environment Protection Question -Requirement No3 

D9.4: Environment Protection Question -Requirement No4 

 

Project Deliverables under preparation:  

D6.5: 2nd Progress report from trainees from TE 

D6.6: 2nd Workshop documentation 

ESR7’s                

video clip 

Mr. Nazareno Scaccia (ESR7, Universidade Catolica Portuguesa) created a 3 min video   

regarding his PhD work and its contribution to the ANSWER project. His research focuses on 

the evaluation of possible risks of antibiotic resistance transmission to humans by treated  

wastewater-irrigated crops. 

 

You can watch the video at: https://www.youtube.com/watch?v=b5UTsjie8NQ&t=4s (in Italian).  
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Future Activities:  
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