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You win some, you lose some 

‘I’ve been trying and failing to 
modify the DNA of a parasitic 
wasp, Nasonia, ever since 2008. 
I want to understand the sex 
determination in those wasps. A 
whole bunch of genes together 
determine whether a wasp turns 
out male or female. I’m very inter-
ested in how that came about 
and why it varies so much.
To understand it, you need to be 
able to switch off genes. To do 
that, you have to inject embryos 
(eggs) at an early stage with 
Cas9 RNA from the CRISPR-Cas 
system. And that turns out to be 
very difficult in this wasp. During 
my PhD research in Groningen, 
a colleague and I flew to New 
York, where a lab had succeed-
ed in modifying genes by inject-
ing eggs with a special piece 
of DNA. Back in Groningen, I 
repeated the procedure, but 
only a few eggs survived. It was 
even less successful later with 
the Cas9 RNA: out of thousands 
of injections, three eggs had 
survived and in none of them 
had the gene been switched off. 
That was no good to me. I com-
pleted my PhD without having 
used a single injected egg in my 
experiments.

This is a failure that’s been going 
on for 10 years. The research 
keeps getting stuck for technical 
reasons very annoying. If injecting 
those eggs had gone smoothly, 
all these other technical hitches 
could have been avoided. With 
fruit flies and cabbage white but-
terflies, it is straightforward, but in 
this case it isn’t. Most frustrating.

Sometimes I wonder why I’m not 
working with fruit flies. But then 
again, if everyone does research 
on an organism with which you 
know everything will go to plan, 
we won’t learn anything. Some-
times you have to deal with 
masses of technical setbacks 
before you can gain new insights. 
It’s just got to work in this organ-
ism. It’s a case of going for the 
long haul. One day I hope I can 
say: yes, it was 10 years of set-
backs, but now we are there.’

A failed experiment, an error in your model, a rejected 
article: in academia such things tend to be labelled 
failures. As for talking about failure? Not done! But that’s 
just what WUR co-workers do in this regular feature, ‘You 
win some, you lose some’. Because failure can be useful. 
In this instalment, we hear from Eveline Verhulst, assistant 
professor of Entomology. Text and illustration Stijn Schreven

‘One day I hope I can 
say: yes, it was 10 years 
of setbacks, but now 
we’re there.’

Danone is considering adding urea to pow-
dered milk for babies based on research 
by Patrick Schimmel. The microbiologist 
obtained a PhD on 6 December for his study 
of the nitrogen metabolism of gut bacteria in 
babies.

That breast milk contains urea was a known 
fact, but it was thought to simply be a 
breakdown product of the mother’s metab-
olism. Patrick Schimmel (Microbiology) has 
shown that the urea serves a purpose for 
the baby. ‘Bacteria need nitrogen to grow,’ 
he explains. ‘They get that nitrogen from 
the urea in breast milk.’
Bifidobacteria are beneficial gut bacteria 

that help the baby 
digest the breast 
milk and perhaps 
also train its immune 
system. In an in 
vitro experiment, 
Schimmel showed 
that these bacteria 

are able to convert urea very efficiently. 
That means the bacteria perform a renal 
function at a time when the baby’s kidneys 
still have to get going properly, explains 
the microbiologist. ‘Too much urea can be 
harmful for the baby, and the bacteria help 
prevent that.’

New formula
Schimmel’s research has given formula 
milk manufacturers pause for thought. 
Breast milk contains less protein compared 
with cow’s milk, but has a lot of other nitro-
gen sources, including urea and free amino 
acids. But cow’s milk forms the basis for 
most formula milk for babies. Schimmel: 
‘Danone Nutricia Research, the partner in 
my project, has a patent for adding urea to 
formula milk, or for checking the amount 
of urea — because too much urea is risky as 
well.’ ss

Urea in breast 
milk important 
for baby

Beneficial 
gut bacteria 
use urea as 
a source of 
nitrogen for 
growth


