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SCIENCE

‘You can find numerous peanut butter 
flavours on the market, but most of 
the flavour combinations fail to create 
a more satisfying blend than the 
original taste. I use peanut butter as 
a metaphor for fundamental science. 
Scientists increasingly add buzzwords 
to their paper title or link their 
proposals to current trends to attract 
attention and increase the chances 
of getting a grant. For example, when 
COVID hit, scientists from different fields 
tried to incorporate COVID into their 
research, even if it was outside their 
area of expertise. And I've seen fellow 
researchers try to integrate the hot topic 
AI into their study, even though it’s a 

completely different field that doesn’t fit 
with their research.
Before incorporating a trendy element, 
scientists should ask themselves whether 
they possess the necessary knowledge 
in that field, and whether these subjects 
can genuinely complement each other. 
Which peanut butter flavour do I like 
most? Well, I particularly enjoy cucumber 
and apple flavours as they can truly 
enhance the original taste of the 
peanut butter. Whereas I am not a big 
fan of chocolate sprinkle flavour. Both 
peanut butter and chocolate sprinkles 
are already fine on their own. When 
combined, their flavours tend to detract 
from one another.’ nf

‘Adding extra flavour to peanut butter 
requires very special grounds’

PhD candidates explain the 
most thought-provoking 
proposition in their thesis. 
This time it’s Janneke Elzinga, 
who received her PhD in 
microbiology on 31 May. She 
investigated the modelling of 
host-microbe interactions in the 
intestinal mucus layer in vitro.

THE  
PROPOSITION

Cum laude for cell factory builder
Biotechnologists can alter bacteria 
in ways that allow industrially useful 
compounds to be produced sustain-
ably. Lyon Bruinsma obtained a doc-
torate with distinction for his attempts 
to modify the metabolism of Pseu-
domonas putida. The method he used 
is called growth-coupled selection.  

The title of his thesis is Restoring Life; 
the cover illustration refers to The 
Creation of Adam in the Sistine Chap-
el. ‘I restore the life of bacteria,’ says 
Bruinsma, explaining the cover. ‘First 
I remove life by disabling part of the 
metabolism, and then I restore it by 
inserting different DNA so they can 
grow again. Growth is the selection 
criterion.’ 
One of the successful interventions in 
his study was to have the bacterium 

run entirely on what is known as the 
shikimate pathway. The cell uses that 
route to make the aromatic amino 

acids 
tyrosine, 
trypto-
phan and 
pheny-
lalanine. 

‘But the yields are low,’ says Bruinsma, 
‘as production is regulated rigidly in 
the cell. That’s a shame, because in 
principle this pathway will let you 
make hundreds of high-grade prod-
ucts.’

Perfume 
Bruinsma developed a strain of bac-
teria that processes 90 per cent of the 
carbon in the food (glycerol) using the 
shikimate pathway. That makes it a 

promising vehicle for making aromat-
ic products. Another success was the 
development of a bacterial strain that 
makes anisole from phenol. Anisole 
is used in the production of perfumes 
and medicines. 
Previously, anisole could only be 
made using chemical processes. Now, 
Bruinsma has made it using natural 
processes. The enzyme he used comes 
from basil. ‘Metabolic pathways are 
often assumed to be very stable,’ says 
Bruinsma. ‘An enzyme turns substance 
A into substance B. But you can easily 
modify it to turn substance C into sub-
stance D. You can exploit that promis-
cuity of enzymes.’ rk

‘Metabolic pathways 
are often assumed 
to be very stable’


