
Building a 
synthetic cell

Engineering minimal life from its molecular building blocks

T
he quest for synthetic life is a worldwide 
effort, in which the United States and 
Europe are playing a major role. In the 
United States, a top-down approach that 

aims at stripping down the genome of existing 
life to a minimal size is prevalent. The European 
community, on the other hand, has a stronger fo-
cus on the currently more challenging bottom-up 
approach. Recently, a group of European top 
researchers have taken the initiative to establish 
a dedicated European platform with a common 
ambition to engineer synthetic life using this 
approach. Initiated by researchers from the 
Netherlands, Germany and the United Kingdom, 

the initiative is strongly supported by a large and 
still growing number of researchers from other 
European countries, a.o. Scandinavian 
countries, France, Spain and Croatia. 

Europe harbours ambitious top scientists who are 
leaders in their respective fi elds. A Synthetic Cell 
Flagship would be a unique opportunity to com-
bine the efforts of the various relevant networks 
already operating in Europe in life sciences, 
physics and chemistry. Together, we would put 
Europe in a fantastic position to lead a worldwide 
synthetic cell project.
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T
he deeper understanding of cellular 
behaviour at the molecular level that 
will result from the construction of a 
synthetic cell has the potential to lead 

or contribute to:

•  Drugs that are able to target specifi c locations 
and tissues in the body

•  Patient-tailored treatments in personal medicine 
(a.o. for cancer) 

• New applications in drug delivery systems

•  Novel screening methods for antibiotics and 
drugs, biosensors and against antimicrobial 
resistance

•  New, smart and environment-friendlier materials 
for high-tech industry

• New biofuels and biodegradable polymers 
•  Facilitating sustainable production of safe and 

healthy food
• New materials for food biotechnology 
• New methods for pathogen control 

The promises synthetic 
cells holdB

uilding a synthetic cell is one of the 
grand scientifi c and intellectual 
challenges of the 21st century. In 
synthetic biology, we use knowledge 

about the genetic code to engineer biological 
systems for industrial and research appli-
cations. However, while we have extensive 
knowledge about the genetic code and the 
molecular building blocks of life, we currently 
still do not understand how these building 
blocks work together to enable life. 

In order to answer the fundamental question 
“How does life work?”, we propose to build 
a functioning synthetic cell bottom-up, i.e. 
starting from its basic molecular components. 
Truly understanding the mechanisms of cellular 
life will bring huge intellectual, scientifi c, and 

technological rewards. At the same time, it 
will raise fascinating philosophical and ethical 
questions about how society may cope with 
new opportunities that arise from these new 
fundamental insights. 

Thanks to the tremendous progress in under-
standing the functioning of molecular machinery 
made in the last years, the design and building 
of a synthetic cell is now within reach. It is a 
worldwide grand scientifi c challenge with 
huge potential to help face many of the global 
challenges in health, food and sustainability. 
If suffi ciently funded, progress in this area in 
the coming 5 to 20 years will position Europe 
as the leader in this scientifi c and technological 
revolution.

A grand challenge

‘Understanding the 
mechanisms of cellular 
life will bring huge 
intellectual, scientifi c, 
and technological 
rewards.’


