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BLOGGING ABOUT BROODING
The brooding season is around 
the corner, and that is a busy 
time for PhD student Bernice 
Sepers, who is doing research on 
great tits. But she makes a point 
of finding time to blog about the 
daily life of these little birds.

On the website Beleef de Lente (Ex-
perience Spring, ed.), you can look 
inside the nesting boxes of more 
than 10 different birds. About 
900,000 people watch the process 
every year – from the building of 
the nest to the departure of the 

fledglings. Once a week, Sepers 
blogs about the events that 

can be seen on the great  
tit webcam.
‘There is no nest-build-

ing yet, but you 
sometimes al-
ready see males 

fighting. Then we write about the 
competition for the nesting box,’ 
says Sepers. ‘But when sad things 
happen, like baby birds dying or 
no longer being fed, it’s important 
that we comment on them as well. 
I explain that it is all part of na-
ture, and that we don’t intervene. 
It is an ideal form of science com-
munication, because you reach so 
many people.’

EDUCATIONAL
‘For a lot of people, nature is not 
part of their day-to-day lives. Not 
many people realize what a bird’s 
life is like. If we see that great tits 
have difficulty feeding their 
young, I write about that in my 
blog. There are fewer insects; is 
that something to do with pesti-
cides? I hope it will make people 
realize that they can have a posi-

tive effect on nature themselves, 
and that research on this is im-
portant.’

PERSONALITY 
Sepers keeps an eye on 250 nest-
ing boxes for her research. She 
hopes to find out which mecha-
nisms play a role 
in great tits’ per-
sonalities. ‘We 
know that great 
tits have personali-
ties and that indi-
viduals differ. If 
you put a bird in a 
new space, for in-
stance, you can see 
whether it quickly 
starts exploring or 
just stays in one 
place. That behav-
iour is linked to 

other traits such as aggression.’
Personality is party a matter of ge-
netics, but it is also influenced by 
the environment. And scientists 
and 900,000 other interested peo-
ple will be looking at that envi-
ronment in the coming months 
on Beleef de Lente.  CJ
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FOOD FOR THE IMMUNE SYSTEM
Food components and their 
breakdown products can activate 
the immune system in the large 
intestine. PhD student Jonna 
Koper has unravelled the  
underlying mechanism, thereby 
bringing the development of 
immune-regulating food products 
a step closer.

Koper researched the digestion 
and fermentation of a number of 
substances in the human digestive 
tract. These included the amino 
acid tryptophan and glucosi-
nolates from broccoli. She put 
these into a model system that 
simulated the human stomach, 
small intestine and large intestine. 
This SHIME – Simulator of Human 
Intestinal Microbial Ecosystem – 
consists of a succession of five re-
actors, each simulating a different 
part of the gastro-intestinal sys-
tem. Koper tested the breakdown 
products in the different compart-
ments for their capacity to activate 
the immune system. 
‘I looked particularly at a specific 

receptor of the immune system 
in the large intestine, the aryl 

hydrocarbon receptor,’ says 
Koper. ‘It plays a very impor-
tant role in the balance in the 
large intestine, which is 

known as homeostasis. So we 
have selected a number of sub-
stances that could activate this 

receptor.’ To switch on the recep-
tor, a substance must have a par-
ticular chemical structure: it has 
to fit like a ‘key’ into the ‘lock’ of 
the receptor. 

TOO MUCH 
This applies, for example, to the 
breakdown products of tryptophan 
that are formed when gut bacteria 
convert this amino acid. To test 
this, Koper put the SHIME on a  
diet with lots of tryptophan.  
‘However, we found a much lower 
level of activation of the receptor 
than we expected.’ Koper discov-
ered that the amino acid can itself 
block the receptor, after which the 
breakdown products can no longer 
bind other substances. ‘We  
had probably added too much  
tryptophan and the bacteria 
couldn’t break everything down.’

RAW BROCCOLI
Breakdown products of glucosi-
nolates in broccoli and other bras-
sicas can bind to the aryl hydro-

carbon receptor, 
too. In tests, Koper found the high-
est activation levels during diges-
tion when raw broccoli was being 
digested. She concluded that me-
tabolites formed in the stomach 
by an enzyme in broccoli, myrosi-
nase, are responsible for the acti-
vation. This enzyme is destroyed 
by cooking, and the conversion of 
the glucosinolates cannot then 
take place in the stomach. 
Koper sees a lot of potential for 
fine-tuning the immune system 
with food products, especially for 
people with inflammatory bowel 
disease (IBD). ‘But more studies 
are needed and we need to validate 
the effect in real people.’  AJ
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