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1. PHD PROJECT DESCRIPTION (4000 characters max., including the aims and work plan, all in 
English)  

Project title:  

Presence and spread of microorganisms and their antibiotic resistance genes from 

cemeteries to the natural environment. 

2. Project goals: This study will focus on investigate cemeteries soils and waters as potential environmental 

reservoirs of antibiotic resistant bacteria as these organisms could represent a potential health threat through 
the contamination of groundwater and fresh waters (lakes and rivers). 

2.1. Outline:  

There is a growing concern regarding the global increase in antibiotic-resistant 
microorganisms. These antibiotic-resistant organisms have a major impact on public 
health as they have caused an increase in therapeutic failures [1], hospitalisation [2] and 
death rates [3]. There has also been a remarkable re-emergence of neglected diseases, 
such as extremely drug-resistant tuberculosis [4]. Although some bacteria are resistant to 
a single antibiotic, multi-drug-resistant organisms have developed simultaneous 
resistance to several antibiotics [5,6]. To face this challenge, several combined therapies 
have been developed with different spectrums of activity [7,8]. Unfortunately, resistance 
to many combined therapy formulations has also been reported [9,10]. Although 
antibiotic resistance can be intrinsic, a strong association between human activities and 
the occurrence of acquired antibiotic resistance has been observed in the environment. 
Activities, such as the discharge of untreated or poorly treated sewage into receiving 
water bodies [11], use of sewage sludge in agriculture [12] and use of animal faeces as 
fertiliser [13], have been linked to the increased detection of antibiotics and antibiotic-
resistant bacteria in the environment. Despite their effectiveness in removing bacteria 
from wastewater, wastewater treatment works, for example, are unable to completely 
remove antibiotics from wastewater, thus resulting in the discharge of these 
metabolically active compounds into the environment [14]. It has been suggested that 
microbial exposure to these sub-lethal doses of antibiotics leads to the development of 
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resistance to the antibiotics in bacteria [15,16]. Another public health concern associated 
with environmental pollution due to human activities is the introduction of pathogens 
into the environment. These pathogenic organisms, which include bacteria, viruses, fungi 
and protozoa [17], have been proven to be involved in many human and animal diseases.  
One inevitable phase of every living being is death. In the human population, death is 
usually accompanied by diverse funeral practices and rituals depending on the 
community involved [24]. Although it has been reported that some communities practise 
building or settlement burials (usually to keep them close to their loved ones), most 
burials are carried out in cemeteries, which are specific areas dedicated for the purpose 
[25]. As such, cemeteries are regarded as historical monuments where people usually go 
to remember their lost loved ones [26]. The burial of human remains in cemeteries is said 
to facilitate the decomposition of the corpse without posing a danger to public health. 
However, it is believed that cemeteries could represent a health risk. In particular, this 
risk is greatest in grave diggers due to injuries or contamination of wounds during digging 
of the graves [27].  The potential contribution of burial in cemeteries as a human activity 
to the presence of drug-resistant microbial pathogens in the environment has not been 
given full attention. Thus, this project is conducted to investigate cemeteries soils and 
waters as potential environmental reservoirs of antibiotic resistant bacteria as these 
organisms could represent a potential health threat through the contamination of 
groundwater. 

2.2. Work plan 
Year 1:  
1. Review of the literature on the subject of research and preparation of a review 
publication.  
2. Selecting at least 5 cemeteries meeting the project requirements (location on a hill near 
surface waters: lake, river).  
3. Establishing cooperation with funeral homes operating in selected cemeteries.  
4. Obtaining approval for sampling and setting piezometers from the institution managing 
the cemetery.  
5. Sampling from at least one cemetery and at least 5 graves and groundwater from 
piezometers  
6. Microbiological analysis of the collected samples and analysis of the presence of 
antibiotic resistance genes to selected antibiotics.  
 
Year 2: 
 1. Sampling from 2 consecutive cemeteries and at least 5 graves and groundwater from 
piezometers  
2. Microbiological analysis of the collected samples and analysis of the presence of 
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antibiotic resistance genes to selected antibiotics.  
3. Presentation of the results of the research carried out at at least one scientific 
conference.  
4. Preparation of publications based on the obtained research results.  
 
Year 3: 
 1. Sampling from 2 consecutive cemeteries and at least 5 graves and groundwater from 
piezometers  
2. Microbiological analysis of the collected samples and analysis of the presence of 
antibiotic resistance genes to selected antibiotics.  
3. Presentation of the results of the research carried out at at least two scientific 
conferences.  
4. Preparation of publications based on the obtained research results.  
 
Year 4: 
 1. Possible additional or repeated sampling and testing.  
2. Preparation of the next publication.  
3. Preparation of a doctoral dissertation.  
4. Conducting the defense of the doctorate. 
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2.4. Required initial knowledge and skills of the PhD candidate 

Completed master's studies in the field of biological sciences. Master's thesis in the field 
of microbiology. Motivation for scientific work, awareness of the need to publish 
research results and participate in scientific conferences. 
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2.5. Expected development of the PhD candidate’s knowledge and skills 

1. Wide knowledge in microbiology 

2. Wide knowledge in antibiotic resistans 

3. Practical skills in modern techniques used in microbiology 
4. Practice in international scientific contacts 

  




