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Life  

People have always been interested in finding 
out how life works. The Ancient Greeks, for 
example, thought that insects could grow from 
rotting plant remains. In 16th Century Europe, 
people still thought that life could be created in 
this way – for example, a “recipe” for mice 
instructed leaving a dirty cloth and some grain 
alone for 21 days.  

Louis Pasteur finally showed in 1859 that life 
does not appear spontaneously, but that all 
living things are descended from organisms like 
themselves. Since then, the science of biology 
has become ever more detailed and our answers 
to those early questions have grown deeper and 
more interesting.  

Newcastle University has an active research 
programme on “synthetic biology” and this 
exhibition is the result of the artist Dr Marianne 
Wilde working in laboratories with scientists as 
part of the “Synthetic Portabolomics” project.  



Bacteria  

Life has existed on Earth for about 3.8 billion 
years. At first, there was no oxygen, but 
around 2.7 billion years ago, cyanobacteria 
evolved. They used photosynthesis to make 
food (sugars) from sunlight and water. A by-
product of this was oxygen.  

Sometimes known as the Earth’s “first breath”, 
the oxygen released allowed life to flourish 
into what we see around us today. 
Cyanobacteria – also known as blue-green 
algae - are still commonly found in waters 
around the world.  

Cyanobacteria are of great interest in the 
Synthetic Portabolomics project because they 
have a natural circadian clock: the bacterium 
switches some of its genes on and off in a 
regular pattern over the course of a day.  

Other types of bacteria, including those used 
in industry, do not have circadian clocks.  



Synthetic Biology  

Synthetic biology is a new but quickly evolving science. 
Advocates believe that introducing engineering principles 
to the study of biology will allow synthetic biologists to 
manipulate lifeforms like bacteria to make new products or 
do useful things.  

One step towards these aims might be to make a synthetic 
version of cyanobacteria’s circadian clock and put it into 
other types of bacteria. The clock could then switch their  

genes on and off and make these engineered bacteria 
better able to make new products.  

Further research in Newcastle University involves using the 
molecule that genes are made from, DNA (and the closely 
related RNA), to make tiny structures that can fit inside 
bacteria. The DNA or RNA molecule can be designed to fold 
up in very precise ways, and so the structures are called 
origamis. Unlike the paper-folding namesake, DNA or RNA 
origamis are designed to be more than decorative; but the 
science is at an early research stage. 



Ethics  

Synthetic biology might be seen as a revolution in the way 
biologists can manipulate life, or as an evolution of the 
genetic science and biology that has been done in the 
past. Whichever it is, it is important that the science is done 
in a responsible way.  

For all branches of science, and particularly something as 
new as synthetic biology, it is important to think about the 
ethics of how research is carried out. Part of the Synthetic  

Portabolomics project is social science research on 
“Responsible Research and Innovation”. This investigates 
what both experts and non-experts think about the work. It 
seeks to understand the motivations of the scientists and 
the assumptions that they make.  

We hope that answers to these questions will mean that 
this new science works to the benefit of society.  
If you want to find out more about this project, then check 
us out at: https://portabolomics.ico2s.org/ 
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