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Among all of the bacterial drug resistance problems, gram-negative pathogens are 

particularly worrisome, because they are becoming resistant to nearly all drugs that are 

being considered for the treatment. Causative agents of the most serious gram-negative 

infections (due to limited treatment options and a high mortality rates) are carbapenem-

resistant Enterobacteriaceae, Pseudomonas aeruginosa and Acinetobacter. Globally, urgent 

actions are recognized as necessary in order to find novel antimicrobials that will diminish 

the threat of multidrug-resistant Gram-negative bacteria to global public health. So far, 

novel antibiotic producers were screened among soil Actinomycetales. However, we are 

now aware that novel ecological niches must be exploited and screening should be 

expended towards other bacterial species as potential antibiotic producers. Sediments of 

glacial lakes from Western Balkans are unexplored natural treasure and represent a 

challenge regarding their microbial genomic and metabolic potential. Remote high mountain 

lakes, being far from habitation and located in extreme environments, receive less impact 

from human activities but magnify the effects of global climate changes, and can thus be 

taken as a mirror of natural environmental changes. Therefore, exploiting their microbial is 

of crucial importance. 

During the project, we will analyze sediments of five lakes in Southern part of 

Serbia, Montenegro and Bosnia and Herzegovina. Lakes will be selected due to possible 

anthropogenic influences - ranging from lakes with minimal anthropogenic impact to those 

with significant anthropogenic impact. In order to get the full insight into these microbial 

communities, both microbiological and metagenomic approach will be used for analyses. 

Cultivable bacteria will be isolated from sediments and grown in aerobic and anaerobic 

conditions on various media. Cultivated bacteria will be then subjected to testing of 

antimicrobial compounds production. 16S rDNA metagenomic analysis will be performed 

in order to determine the microbial diversity in lake sediments. Functional metagenomic 

libraries will be constructed in order to fully exploit the genomic potential of microbial 

communities from sediments. Functional metagenomic libraries will be expressed in E. coli 

and tested for the production of compounds active against carbapenem- resistant, 

multidrug-resistant Gram-negatives in order to avoid selection of antimicrobials that are 

already known, and those that cannot overcome existing resistance mechanisms that are 

globally dispersed among Gram-negative pathogens. Also, functional metagenomic libraries 

will be screened for the presence of various antibiotic-resistance genetic determinants. After 

the selection of cosmid that encompasses potentially novel antimicrobial compound, it will 

be subjected to sequencing in order to reveal gene(s) involved in biosynthesis of this 

compound. Also, we will determine biochemical properties of a novel antimicrobial 

compound, perform its chemical purification, as well as analyze the interactions between 

the compound and potential target molecules. 

However, since sampling of glacial lake sediments is possible only in the summer 

period due to high altitudes of lake localities we will, during first six months of the 

project, analyze laboratory collection of Lactic Acid Bacteria (LAB) for the producers of 

antimicrobial peptides active against multidrug-resistant Gram-negative bacteria. This 



unique collection includes (LAB) isolated from fermented milk products produced in 

households of Western Balkan according to traditional recipes as well as strains of human 

origin. Screening will be performed by means of agar well diffusion assay, and compounds 

active against tested bacteria will be subjected to further biochemical characterization.  
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From 2009 to 2013, NIVA was coordinating a cooperation project involving Albania 

and Macedonia, funded by the Norwegian Ministry of Foreign Affairs (RER-09/056). In this 

project, we worked on transboundary Lake Ohrid, which is shared between Albania and 

Macedonia. We brought together experts from both countries, investigated 30 sites in Lake 

Ohrid, developed and harmonized monitoring methods, which are in accordance with the 

demands of the European Water Framework Directive (WFD). We were the first who were 

able to produce maps showing ecological status for the whole of Lake Ohrid, across political 

borders. A specific detail of the European WFD requires the ecological status, which is 

measured at a site to be compared with so called “unimpacted reference conditions”. In 

investigating Lake Ohrid, we found that the lake regrettably is too impacted by 

eutrophication, such that finding reference conditions in this lake was impossible. The next 

step in order to develop a system, which completely fulfills the demands of the European 

WFD, is therefore to investigate similar lakes, which are not impacted, and then compare 

these lakes with the results from Lake Ohrid. If unimpacted lakes do not exist in one country, 

then the WFD specifically recommends collaboration with neighboring countries that might 

have such unimpacted lakes. This strongly strengthens cooperation across political borders. 

We therefore hereby apply for a project, where we will follow the recommendation in the 

WFD and investigate lakes in neighboring countries, specifically Serbia and Montenegro. 

Especially in Montenegro, unimpacted lakes exist. This collaboration will ensure an even 

broader regional co-operation among the Balkan countries. In addition, we expect this project 

to fill some gaps in knowledge/data, which are necessary to develop complete monitoring 

methods according to the WFD in each of the participating Balkan countries. In other words: 

we expect both political and professional benefits from this project. 

Our project goals are:  

1) to establish common and comparable methods for analyzing macrophytes, diatoms, 

macroinvertebrates, and water chemistry and for estimating external nutrient input into lakes 

in all participating countries (this involves field work, plant and animal determination, 

laboratory work, assessment of external nutrient input based on publicly available data)  

2) to investigate unimpacted lakes (so-called reference lakes), in order to agree on a standard 

against which flora and fauna of impacted lakes can be compared  

3) to investigate some slightly and some heavily impacted lakes using the same methods as in 

1 and 2, in order to show that the established methods actually work  

We plan to investigate the following lakes (but note that the final decision will be reached 

during a workshop, which is planned at the beginning of the project period):  



Macedonia/Albania:  

- Lake Ohrid, slightly polluted (re-investigation of some sites in Lake Ohrid is necessary 

because also partners from Serbia and Montenegro should see and analyze these sites)  

- Lake Prespa, polluted  

Montenegro:  

- Black Lake, unpolluted (reference lake)  

- Biogradsko Lake, unpolluted (reference lake)  

Serbia  

- Savsko jezero reservoir (Sava lake), polluted 

Albania  

- one additional unpolluted or only slightly polluted lake in the Lura lakes area 5 

We plan to investigate six sites in each of the six lakes, such that we in total will investigate 

36 sites. At each site, we will: 

a) investigate macrophytes, diatoms and macroinvertebrates using common methods,  

b) measure important water chemical parameters like e.g. phosphorus, nitrogen and Chl-a and 

ensure that the methods are comparable among the countries, and  

c) estimate external nutrient input to the site using publicly available spatial data 
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The Prostate Cancer Association Group to Investigate Cancer Associated 

Alterations in the Genome (PRACTICAL) consortium was established in September 

2008. It was formed by a collaborative group of researchers interested in inherited risk of 

prostate cancer with the goal of identifying genes that may be related to the risk of prostate 

cancer. The aims of the consortium are to combine data from many studies to provide a 

reliable assessment of the risks associated with these genes, and to validate new findings 

(http://practical.ccge.medschl.cam.ac.uk/) 

 

In 2014, the group of researchers from Faculty of Biology was accepted for participation 

in PRACTICAL consortium under the study group name PROSTATSERBIA  

(http://practical.ccge.medschl.cam.ac.uk/study-groups/study-groups-list/) 
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