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European Training Network 
H2020 Marie Skłodowska-Curie Actions (ITN) 

 

ProtoMet  
“Protometabolic pathways: exploring the chemical roots of systems biology” 

GA n° 813873 

Opening of PhD positions for Early Stage Researchers 

1- Introduction 

The ProtoMet project is a European Training Network funded within the Marie Sklodowska-Curie action by 
the Framework Programme of the European Union for Research and Innovation Horizon2020. 

ProtoMet will offer the opportunity to motivated international Early Stage Researchers (ESRs) to address 
the tremendous challenge of understanding how prebiotic chemistry gave rise to life by training a new 
generation of scientists to think big, but also to work methodically and logically alongside colleagues from 
academia and industry.  

Eight Early-Stage Researchers (ESRs) will be recruited to work in laboratories with expertise in systems 
chemistry, synthetic biology, microfluidics, and science philosophy to develop together a reconstituted 
protometabolism within compartments consisting of coacervates, vesicles, coacervate containing vesicles, and 
compartments etched into microfluidic chips.  

 

2- Open PhD Positions for ESRs (3-year fellowships; for full description and application details see below) 
Project 
Code Recruiting Institution Host Beneficiary Organization Title of the project  
ESR1 University College London Department of Chemistry Peptide Catalysed Triose Glycolysis  

ESR2 University of Strasbourg Institut de Science et d'Ingénierie 
Supramolé 

Towards homochirality through the 
reductive amination of ketoacids with 
transition metal peptide complexes  

ESR3 University of Trento Department CIBIO Developing a primordial aconitase and 
iron-sulfide peptide catalysts  

ESR4 Max Planck Society Max Planck Institute of Molecular 
Cell Biology and Genetics 

Elucidating the effect of coacervate 
compartments on metabolic reaction 
networks 

ESR5 ETH Zurich Department of Material Lipid vesicles as protometabolic 
enhancers  

ESR6 University of the Basque 
Country 

Department of Logic and Philosophy 
of Science & Biofisika Institute 

Exploring ‘minimal metabolism’ as a 
central concept for understanding the 
origins of life and developing systems 
biology  

ESR7 Cherry Biotech  
Cherry Biotech (enrolment of 

doctoral studies at University of 
Strasbourg) 

A microfluidic platform for 
protometabolism 

ESR8 Elvesys Sas Elvesys Sas (enrolment of doctoral 
studies at University of Strasbourg) 

A microfluidic platform for 
protometabolism and formation of 
droplets  
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3- Fellowships  

Successful candidates will receive a salary/fellowship in accordance with the MSCA regulations for Early 
Stage Researchers (living allowance)1, including a mobility allowance and a family allowance (if applicable). 
Funding is guaranteed for 36 months. In addition to their individual scientific projects, the successful 
candidates will benefit from continuing education opportunities, including participation in internships and 
international secondments with academic and industrial partners, plus a variety of training modules, workshops 
and conferences. 

4 – Applicants’ eligibility requirements 

Candidates must demonstrate eligibility according to the Marie Sklodowska-Curie Actions2 eligibility 
requirements, as follows: 

• Researcher status: Early-Stage Researchers (ESRs) are young researchers who, at the date of 
recruitment3, are in the first four years (full-time equivalent research experience) of their research 
careers and have not been awarded a doctoral degree. 

• Nationality: Applicant ESRs can be of any nationality.  

• Mobility requirements: Applicant ESRs must not have resided or carried out their main activity 
(work, studies, etc.) in the country of the recruiting beneficiary for more than 12 months within the 3 
years immediately prior to the date of recruitment4. 

5 – ESRs Project description, ESRs profile and application  

ESR1 Peptide Catalysed Triose Glycolysis 

Host institution University College London, Department of Chemistry 
Supervisor: Matthew W. Powner, PhD 
Objectives:  To investigate peptide catalysed prebiotic triose glycolysis 
Description:  A novel strategy for functional peptides synthesis in water will be used to 

investigate rate enhancement, network control and redox processes in key 
steps of triose glycolysis and related metabolic pathways. Triose glycolysis is 
a core metabolic pathway central to energy transduction and amino acid, 
sugar, nucleotide and lipid biosyntheses; this project will build upon our 
previous work, published in Nature Chemistry (Coggins & Powner Nat. 
Chem. 2017, 9, 310-317), reconstituted triose glycolysis in high yield under 
mild, prebiotically plausible conditions.  

This is an exciting opportunity for a student with a strong chemistry 
background to tackle one the biggest problem in Science. The successful 
candidates will join a group of highly motivate scientists (5 post-doctoral 
research associates, 6 PhD students and 3 MRes Students) working to 
elucidate the chemistry that underpins the Origins of Life on Earth. The 

                                                             
1 see Work Programme 2018-2020 available on the Participant Portal Reference Documents page 
http://ec.europa.eu/research/participants/data/ref/h2020/wp/2018-2020/main/h2020-wp1820-msca_en.pdf  
2 See details in the Guide for applicants Marie Skłodowska-Curie Actions Innovative Training Networks (ITN) 2018, at the link 
http://ec.europa.eu/research/participants/data/ref/h2020/other/guides_for_applicants/h2020-guide-appl-msca-itn_en.pdf  
3 The first day of employment of the Fellow for the purposes of the project (i.e. the starting date indicated in the employment 
/fellowship contract or equivalent direct contract).  
4 Compulsory national service, short stays such as holidays, and time spent as part of a procedure for obtaining refugee status under 
the Geneva Convention are not taken into account. 
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student will gain experience of direct collaboration with in the EU Marie 
Sklodowska-Curie Innovative Training Network (ProtoMet). Additionally, 
Matthew Powner is an investigator of the Simons Foundation (New York, 
USA), and ESR1 would gain experience of broader international 
collaborative interactions within the on-going Simons Foundation 
Collaboration on the Origins of Life (www.simonsfoundation.org/life-
sciences/origins-of-life/simons-collaboration-on-the-origins-of-life/). 

Expected Results:  Peptide catalysed triose glycolysis and spacially localised peptide-controlled 
protometabolism. 

Profile of the fellow:  The candidate will be high motivated and have a strong background in 
organic chemistry. The minimum requirement is a first class or upper second-
class honours degree in Chemistry (MSci or MChem) or equivalent. The 
candiate will be fluent in English 

Link to application Application process to ESR1 position is announced at the following link:  
https://atsv7.wcn.co.uk/search_engine/jobs.cgi?amNvZGU9MTc4NDk4OCZ2dF90ZW1wbGF0ZT05NjUmb3duZXI9NT

A0MTE3OCZvd25lcnR5cGU9ZmFpciZicmFuZF9pZD0wJmpvYl9yZWZfY29kZT0xNzg0OTg4JnBvc3RpbmdfY29kZT

0yMjQ&jcode=1784988&vt_template=965&owner=5041178&ownertype=fa  

Deadline for application 22nd February 2019 

 
 

ESR2 Towards homochirality through the reductive amination of ketoacids 
with transition metal peptide complexes 

Host institution ISIS, University of Strasbourg 

Supervisor: Prof. Joseph Moran 

Objectives:  Towards homochirality through reductive amination or transamination of 
ketoacids with transition metal peptide complexes 

Description:  The broad goal of this project is to identify potential catalytic feedback 
effects resulting from the products of a primitive metabolism. For instance, 
can short peptides, which are made from amino acids, enable ligand-
accelerated catalysis in reactions that produce amino acids, such as in the 
metal-catalysed transamination of ketoacids? Can chirality be transmitted 
from peptide to amino acid, and if so, does this transmission exhibit non-
linearity? These investigations will shed light on how a primitive metabolism 
can self-complexify before the onset of Darwinian evolution and may also 
provide insight into the origin of biological homochirality. 

Expected Results:  We expect to find short-peptides that can accelerate important reactions of 
metabolism. Ideally, these will be in reactions where feedback effects might 
occur or will occur with transmission of asymmetry. 

Profile of the fellow:  The ideal fellow will be a highly motivated team player and have prior 
experimental research experience in organic chemistry or catalysis. The 
fellow should be familiar with analytical techniques such as NMR, GC-MS 
and HPLC. Prior experience with peptide synthesis is a bonus, but not 
required. 

Link to application Application process to ESR2 position is announced at the following links: 
https://moranlab.com/2018/12/11/phd-position-marie-curie-itn-protomet/ 
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https://euraxess.ec.europa.eu/jobs/362727  
Deadline for application 15th January 2019  

 
ESR 3 Developing prebiotic iron-sulfide peptide catalysts 

Host institution University of Trento, Department CIBIO 

Supervisor: Sheref S. Mansy 

Objectives:  (1) To identify prebiotically plausible short peptide sequences that coordinate 
a [4Fe-4S] cluster that is capable of binding carboxylate containing 
substrates, (2) to integrate enzyme-like [4Fe-4S] peptides within 
protometabolic networks, and (3) to elucidate metal-dependent mechanisms 
for the generation of protein-like sequences from prebiotic peptides. 

Description:  Metal ions are important for extant and prebiotic metabolic-like chemistry 
with some pathways, e.g. the citric acid cycle, requiring more complex 
metallocofactors, such as iron-sulfur clusters. We recently demonstrated that 
tripeptides can stabilize the formation of redox active iron-sulfur clusters 
under prebiotically plausible conditions and can help generate pH gradients 
across protocell membranes. However, short iron-sulfur peptides have yet to 
be tested for enzyme-like activity. The ESR will synthesize iron- sulfur 
peptides capable of catalyzing steps of the citric acid cycle that are dependent 
upon the [4Fe-4S] protein aconitase. The [4Fe-4S] cluster of aconitase 
directly coordinates the substrate citrate or isocitrate, catalyzing a stereo-
specific isomerization reaction through a dehydration-rehydration mechanism 
that forms aconitate as an intermediate. The ESR will use NMR, 
paramagnetic NMR, Mössbauer, and GC-MS measurements to assess 
activity. The ESR will spend time in the laboratories of collaborators, 
including those of Matthew Powner (University College London), Joseph 
Moran (University of Strasbourg), and the company Metallopharm (USA), in 
addition to participating in international meetings and workshops. 

Expected Results:  (1) First example of enzyme-like activity from prebiotic metallopeptides, (2) 
insight into the origin of extant enzyme sequences, (3) thorough training in 
prebiotic chemistry and bioinorganic chemistry, (4) securement of an 
excellent postdoctoral position.  

Profile of the fellow:  The ideal candidate will have a MS or equivalent degree in chemistry or 
related field, have experience working with metal ions, and have a strong 
interest in the origins of life, although all excellent candidates regardless of 
specialization will be considered. The ESR will work with several 
collaborators and so an ability to work in a team and a willingness to travel is 
a must. Proficiency in English is required. 

Link to application Full description of the position and instructions for the application are 
available at the link: 

https://www.unitn.it/en/ateneo/bando/55120/department-cibio-call-for-the-
selections-for-the-awarding-of-no-1-research-fellowship-for-the-covera  

Deadline for application 8th February 2019 
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ESR4 Elucidating the effect of coacervate compartments on metabolic reaction 
networks 

Host institution Max Planck Institute of Molecular Cell Biology and Genetics 
Supervisor: Dora Tang 
Objectives:  The Fellow will synthesise and characterise coacervate droplets using 

physical techiques. The goal will be to utilize the coacervates as platforms for 
supporting protometabolic reactions working closely with the other fellows 
on the ETN project.   

Description:  Development of high throughput methodologies to obtain coacervate phase 
diagrams. Use of biophysical and using optical methods for coaervate droplet 
characterisation. Application of coacervate microdroplets to support and 
house protometabolic reactions.  

Expected Results:  Novel coacervate systems integrated with protometabolism. 
Profile of the fellow:  Applicants should be creative, highly motivated and organised with a passion 

for problem solving.  You should have the ability to work in a team, 
communicate effectively and have a willingness to travel. Expertise in 
synthetic chemistry, analytical chemistry, biophysics, materials chemistry, 
synthetic biology or bioengineering would be preferred.  

Link to application https://www.imprs-celldevosys.de  
Deadline for application 6th December 2018 (registration deadline), 16th December 2018 (application 

deadline 
 

ESR5 Lipid vesicles as protometabolic enhancers 

Host institution Laboratory for Multifunctional Materials, Department of Materials, ETH 
Zürich, Switzerland  

Supervisor: Prof. Peter Walde 

Co- supervisor(s): Dr. Dora Tang, Max-Planck Institute of Molecualr Cell Biology and 
Genetics, Germany 

Objectives:  Investigation of the influence of lipid vesicles on different chemical reactions 
in aqueous solution 

Description:  It is possible that lipid vesicles consisting of prebiotic amphiphiles once 
formed in prebiotic time as precursor structures of the first cells at the 
origin(s) of life. Such vesicles may have played various roles in hosting 
chemical reactions inside the vesicles or within the vesicle membrane. The 
main focus of the investigation will be on the latter possibility. The influence 
of lipid vesicles on different chemical reactions, including potentially 
prebiotic transformations, will be investigated to explore whether the 
presence of the vesicles has a positive influence on the outcome of the 
reactions, not only in terms of reaction rate or reaction yield, but also with 
respect to possible alterations of reaction pathways.   

Expected Results:  The investigations will demonstrate whether for selected chemical reactions 
the presence of vesicles has an influence, and if so how the influence of the 
vesicles can be explained, and how the finding might be of importance in the 
context of the origin of life.  

Profile of the fellow:  Applicants interested in the research work, which involves the study of 
chemical reactions in aqueous vesicle dispersions and their analysis with 
spectrophotometric and chromatographic methods, should have a background 
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in chemistry or biochemistry, preferentially with knowledge in organic 
chemistry. Knowledge on lipid vesicles or surfactant assemblies in general is 
appreciated but not required.  

Link to application Application description and instructions available at the link: 
https://apply.refline.ch/845721/6753/pub/1/index.html  

Deadline for application 15th January 2019 
 

ESR6 ‘Minimal metabolism’ as a central concept for understanding the origins 
of life (OL) and developing systems biology (SB) 

Host institution Department of Logic and Philosophy of Science & Biofisika Institute, 
University of the Basque Country, Spain  

Supervisor: Kepa Ruiz Mirazo 

Objectives:  (1) Conceptual analysis and characterization of ‘minimal metabolism’ (MM). 
(2) Theoretical exploration of chemical reaction maps leading to MM. (3) 
Study the implications of MM research for the fields of OL and SB.  

Description:  The concept of minimal metabolism will be explored and re-conceptualized 
in the light of the results obtained by the various lines of work within the 
network, assessing its relevance for the general problem of origins of life, as 
well as to provide better chemical foundations for field of systems biology. 
ESR6 will visit most laboratories of the ITN to study the compatibility of the 
different experimental approaches tackled by each of them, identify potential 
inter-connections among them and contribute to their theoretical integration. 
The analysis on the nature and emergence of minimal forms of metabolism, 
including the role of compartments in the process, will be aided by the use of 
already available computational platforms (written in python and C++).  

Expected Results:  Clarification of the difference(s) between a network of organic reactions and 
minimal metabolism. 

Profile of the fellow:  Candidates for this fellowship should have a high motivation for 
transdisciplinary research, but starting with a solid background in physics, 
chemistry, biology or philosophy of science. He or she should demonstrate 
capacities for team-work, as well as computer programming skills 
(preferably, python and C++). 

Link to application http://www.ias-research.net/news/ 

https://www.ias-research.net/wp-
content/uploads/2018/12/Summary_PhD_description__requirements.pdf  

Deadline for application 15th January 2019 

 
ESR 7 A microfluidic platform for protometabolism 

Host institution Cherry Biotech, innovation unit 

Supervisor(s): Dario Fassini, Cherry Biotech, France 
Antoni Homs Corbera, Cherry Biotech, France 
Joseph Moran, University of Strasbourg, France 

Objectives:  Development of an automated microfluidic platform (Lab-on-a-chip) aimed at 
controlling physical parameters that, once integrated with the consortium 
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partners’ developments, will allow to perform controlled chemical reactions 
simulating specific methabolic pathways.  

Description:  The PhD student will be enrolled in the innovation unit of Cherry biotech.  the 
PhD project also aims to be a useful experience and a unique opportunity for 
the PhD candidate to experience the complex and existing journey of bridging 
academic research and industrial innovation. He will be welcomed in a 
dynamic start-up environment, learning about scientific results valorisation, 
industrialization and entrepreneurship, while also interacting with all the 
different hierarchical levels. 

Expected Results:  At the end of the project the ESR will have gained knowledge on: microfluidics 
Lab-on-a-chip technology; design thinking; startupping and entrepreneurship 
as well innovation. The ESR is expected to publish one review and two 
research papers by the end of the project.  

Profile of the fellow:  Excellent English skills; a strong interest in understanding fundamental 
biochemical process; capability to find technical solutions. She/he should be 
fascinated by systems biology and Lab on a Chip technologies. The candidate 
is willing to work in a fast and dynamic start-up culture; interested in learn the 
entrepreneurship mindset; be open-minded and able to work in multi-cultural 
and diverse environment. Candidate is keen to think out of the box and use 
creativity to solve problems. She/he is ready to merge in the culture of Cherry 
Biotech: Pareto, empathy, tolerance to ambiguity, customer care but also have 
fun. 

Link to application https://euraxess.ec.europa.eu/jobs/349085  

https://www.cherrybiotech.com/jobs/msca-itn-phd-position-at-innovation-
unit  

The successful candidate will be allowed to enroll a PhD programme in 
collaboration with the University of Strasbourg. 

Deadline for application 15th December 2018 

 
ESR8 A microfluidic platform for protometabolism and formation of droplets 

Host institution Elvesys, Innovation Unit 

Supervisor: Dr Lydie Jeux 

Objectives:  The aim of the project is to design a microfluidic device allowing droplet / 
vesicle formation for real-time monitoring of chemical reactions. 

Description:  The aim of the PhD project is to develop a platform composed of a module 
with microfluidic chambers dedicated to controlling the physical and 
chemical parameters of the system (such as gas and temperature). Another 
module will allow real time reaction monitoring via optical readout and 
image analysis. 

Expected Results:  1) Microfluidic chambers with precisely controlled parameters (gas, 
temperature) in collaboration with Cherry Biotech. 

2) Production of coacervates and lipid vesicle droplets containing 
catalytically active peptides in collaboration with MPI and ETH. 
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3) Analysis of chemical reactions developed at the University of Strasbourg 

Profile of the fellow:  Candidates should hold a master degree in chemistry with skills in 
microfluidics and software (development of image analysis tool). 

Link to application https://www.elveflow.com/interdisciplany-and-entrepreneurial-phd-position-
offer-in-paris-in-microfluidics-protometabolism-chemistry/  

To apply please contact: rh@elvesys.com with the name of the project 
(ProtoMet). The successful candidate will be allowed to enroll a PhD 
programme in collaboration with the University of Strasbourg. 

Deadline for application 15th of January, 2019 

 

This project has received funding from the European Union’s Horizon 2020 research and innovation 
programme under the Marie Skłodowska-Curie grant agreement No 813873.  

 


