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PPP OP 01 

From waste streams to biotherapeutics: 

making a connection using bacteria 
 

Jelena O. Lazic, Jasmina B. Nikodinovic-Runic 
University of Belgrade - Institute of Molecular Genetics and Genetic Engineering, Belgrade, Serbia 

Microorganisms, our planet’s original inhabitants discovered with the invention of the 

first microscope in the 17th century, have consistently facilitated our daily life. However, 

our modern life generates enormous amounts of wastes, such as plastic, food, and 

chemicals from the pharmaceutical industry. Bacterial natural products hold an 

important position in this industry, as drug leads in synthetic chemistry and biology, 

essential for the discovery of effective agents against a variety of human diseases. If the 

existing waste is used as a nutrient source for microbial production of valuable 

biomolecules, that concept is called “waste to value” or “upcycling”. 

This concept was explored using bacterial biopigment prodigiosin (PG, Fig. 1) as part of 

the BioECOLogics project. This proof of concept demonstrates how the bacteria Serratia 

marcescens ATCC 27117 can use a waste stream from the food industry as a carbon 

source to grow and produce its bioactive secondary metabolite PG. The unique structure 

of this molecule was changed through green chemical [1] and biopolymer formulation 

[2] approaches, as well as metal complexation. Finally, these sustainable biotherapeutics 

were validated in vitro (antimicrobial, anticancer) and in vivo (nematode Caenorhabditis 

elegans and zebrafish Danio rerio). 

 

Figure 1. Structure of bacterial biopigment prodigiosin (PG). 
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