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Context of the research 

activity 

 

Transitioning from a heavily fuel reliant economy to a 
sustainable future is one of the major challenges of our time. 
Captured CO2 can be profitably employed in a wide variety of 
potential applications that can safely sequester hopefully 
decisive quantities of it from the atmosphere, while also 
displacing fossil fuels as a raw material. Nature displays an 
enormous diversity of microorganisms which fix CO2 and 
transform this carbon feedstock into chemicals and materials. 
However, since microorganisms have not evolved to suit the 
human practical outcomes, their efficiency in producing any 
industrial platform molecule is unsatisfactory. Biochemical 
engineering, biochemistry and microbiology collectively 
nowadays enable the rational engineering of efficient cell 
factories performing relevant bio-processes. The strategies 
one would apply strongly depend on the molecule of interest, 
and the nature of the required production process, e.g. 
enhanced production of native compounds or production of 
heterologous products. Therefore, the isolation and practical 
implementation of suitably tailored strategies demand to 
address challenging tasks.   
 

 

 
Objectives 
 

The objectives of this PhD are: 
‐ Acquaintance with the multifaceted context of bio-based 

production (process sustainability, market valorization, 
societal attractiveness) 

‐ Integrative knowledge of streamlined processes (strain 
development, fermentation, product separation and 
purification) 

‐ Theoretical and practical mastering of chemical 
engineering methods 

‐ Exercising in quantitative physiology of bacteria applied 



to the development of bioprocesses for the formation of 
platform chemicals from gaseous substrates 
CO/CO2/H2/N2 

‐ Mastering microorganisms with enhanced or novel 
production capabilities through strain development, 
which can imply the examination of the compatibility of 
the introduction of non-native pathways into the host 
strain (e.g. substrate and co-factor availability), and the 
optimization of native pathways 

‐ Development of synthetic biology capabilities through 
the exploration of approaches based on in vivo 
metabolic engineering of microorganisms and on multi-
enzyme nanofactories 

‐ Biotechnological process implementation in diverse 
reactor units within laboratory scale 

‐ Process optimization through the projection of the costs 
of biocatalytic processes associated with alternative 
experimental settings pertaining both the reactor 
operational modes and the biocatalysts  

‐ Quantification of performances of a biotechnological 
process through the estimate of the effect size of the 
manifold factors of different origin which can impact on 
the productivity of the compound of interest and pertain 
to several aspects including growth conditions, bacterial 
metabolism and operational modes applied to the 
reactor unit (e.g. pressure, stirring speed, reactor 
geometry, management of inflow and outflow, 
composition of gaseous substrates) 

‐ Process optimization through the adaptation of bacterial 
cell cultures to meet the desired experimental conditions 

 
   

 

Skills and competencies 
for the development of 
the activity 
  

Mandatory requirements: 
-Advanced knowledge in applied biochemistry and applied 
microbiology 
-Mastering cell biology and physiology 
-Acquaintance with nanobiotechnologies applications 
-Direct experience in molecular biology laboratories 
-Strong willingness and ability to exert in catalyst design and 
bench working 
-Strong communication, time-management skills and motivation 
to drive quality results and complete scientific tasks  
-Strong willingness and ability to plan and execute experiments 
in teamwork 
 
In addition, the candidate could bring:  
-Knowledge in chemical industrial processes 
-Comfort/experience with quantitative data analysis or 
modelling  
-Pro-active orientation and commitment to innovation for 
sustainability 
 



 
 
 


