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SPOTLIGHT

An interview with Juergen Knoblich
Catarina Vicente*

Juergen Knoblich is a senior scientist and deputy scientific director of
the Institute of Molecular Biotechnology of the Austrian Academy of
Sciences in Vienna. We met Juergen at the 56th Annual Drosophila
Research Conference, where we asked him about his work in this
model system and, more recently, on human cerebral organoids, and
about his thoughts on recent technological developments and the
funding situation.

How did you first become interested in biology? Was there
someone who inspired you?

I was always very interested in chemistry, but at some point my
chemistry teacher told me that there was not much more to be
discovered in chemistry, and that the new trend was to study
biochemistry – which is what I did at university. It was really during
my master’s thesis research that I became interested in genetics, and
I got my training as a scientist during my PhD in the lab of Christian
Lehner. He essentially taught me everything that I know about flies.

I started my Drosophila career looking at cell cycle progression. As
a PhD student I worked on cyclins and the transcriptional regulation
of cell cycle exit. The logical next step for me was to look at the cell
biology of mitosis itself. It so happened that my postdoc lab, the lab
of Yuh Nung Jan at the University of California, San Francisco
(UCSF), had just discovered the phenomenon of asymmetric cell
division, which I then studied, mostly in the peripheral nervous
system. The honest reason why I shifted to neuroblasts was that it
allowed me to connect my cell biological research with something
that is of very great medical relevance, i.e. stem cell biology. It is a
fantastic cell biological system and you learn things from it that you
can use and translate into higher organisms.
How do you feel that Drosophila research has changed over
the course of your career?

Drosophila research over the past 10, 15 years has changed
dramatically. If I had, as a PhD student, the technological tools
available in flies now, I would have been the happiest person on
Earth! Things are so much faster now. It started with the sequencing
of the fly genome, which changed things completely. And now we
have CRISPR-Cas, which is another revolution.
What is also very good about Drosophila as a model system
is that there are a lot of people in the community who are
fascinated by technology. They generate these absolutely fantastic
collections, the latest being the MiMIC collection (http://flypush.
imgen.bcm.tmc.edu/pscreen/index.php), that are available to the
entire fly community and speed up our research so much.
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Do you think that Drosophila as a genetic model system is
being threatened by other model systems catching up with
genomic tools?

I don’t think so. My lab uses not only Drosophila, but also mouse
and human systems. So I honestly think that it is not just the
technology that is better in Drosophila. There is a fundamental
design difference between Drosophila and vertebrates. The
enormous optimization of Drosophila development has eliminated
many redundancies in the genome, and that comes in very handy for
a geneticist. So when you make a certain mutation in Drosophila
you typically get a very clear answer, and that is not usually the case
in the mouse.
What is a threat to Drosophila research is that the interest of
funding organizations and young scientists is starting to shift.
Funding organizations are much more interested in direct medical
translation. This is reflected in the interest of students. Drosophila as
a system needs to switch to more disease-oriented research, and a lot
of groups are actually doing this. I think this enormous trend
towards application is the real threat to Drosophila research. But it
will survive.

I think this enormous trend towards
application is the real threat to Drosophila
research.
Drosophila is famous as a genetic model, but you have been
quite involved in RNAi screening efforts in this organism.
What do you think is the relationship between knockout
versus knockdown approaches, especially in the context of
the recent developments in genome technology?

My lab makes extensive use of the genome-wide RNAi collection at
the Vienna Drosophila Research Centre (VDRC). The collection
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The Drosophila neuroblast has been the focus of your
research for many years. Why did you choose this system?

was originally made by Barry Dickson and it is an absolutely
invaluable resource for my lab. However, in some of the recent
VDRC board meetings we discussed whether we have to prepare
ourselves to stop maintaining this resource. Personally, I do not
think RNAi will be replaced by CRISPR, and the reason for this is
that RNAi is very versatile. You can make tissue-specific
knockdowns, you can control them over time, you can make
RNAi lines that have different knockdown levels, and they are a very
successful tool to perform genome-wide screens.
CRISPR is a very interesting phenomenon. The technology is less
than two years old and there has never been, to my knowledge, a
technology that has so quickly transformed the entire field of
genetics. It has effectively replaced other techniques to generate
gene knockouts in flies, which were always difficult to use. In
Drosophila, CRISPR is a great technology to generate stable
loss-of-function point mutations, or for making insertions and
tagging genes. But it cannot generate genome-wide loss-of-function
resources that have the same versatility as the RNAi collection.
Genome-wide loss-of-function screens using CRISPR-Cas will be
possible at some point but will have their own problems, namely the
fact that you do not have complete control over all the mutations that
you make. So I think CRISPR and RNAi are complementary
techniques.
More recently, your lab has been making important
contributions to the field of organogenesis, generating
cerebral organoids in vitro. This is a shift away from the core
focus of what your lab has been doing for many years…

It is quite an adventure for a Drosophila lab to all of a sudden
work on human genetics, but I have a lot of fun trying out new
things. We actually started shifting to the mouse a few years
ago, and my lab now has almost five to six years of research
experience in mouse brain development. The work of my lab is
very much driven by the interest of the postdocs, and I
typically develop projects with them, rather than telling them
what to do. The organoid system was the project of Madeline
Lancaster, who joined my lab as a postdoc initially to work on
two-dimensional culture in mouse. We both then decided that it
might actually be a really good idea to shift to humans, and to
a three-dimensional culture. But she should take all the credit
for the actual experimental protocol.
There was also a specific scientific question behind this
project. As a postdoc I characterized a gene in Drosophila called
inscuteable. Inscuteable is a molecular switch for spindle
orientation. In mouse, changing the orientation of the mitotic
spindle can change the number of neurons that are generated in the
cortex, and a number of recent findings make inscuteable a really
good candidate for the cortical enlargement you see as you go from
the mouse to human. The one critical experiment that is missing is to
make a human inscuteable mutant. That was for me the real reason
for developing this organoid system, and I hope that we will have
this mutant very soon.
The cerebral organoids have a range of potential
applications, from trying to understand how the brain
develops at a more basic level to model human disease.
Where would you like your lab to go next?

The core interest of my lab is lineage specification in stem cells.
Recent findings have shown that there is a very strong difference in
the cortical lineage between rodents and primates. Understanding
this lineage change in evolution is one of the key questions that
fascinate me, and I would like to address this question in my lab.
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However, modelling disease in organoids is not something that I
want to neglect, and we have started to set up a translational research
unit. But this is not going to be the core interest of my lab.
The cerebral organoids, often called minibrains, attracted a
lot of media attention. What was your experience interacting
with the press?

I should first say that the term ‘minibrains’ was not invented by us,
but we were not surprised that they gained this name!
Nothing I did before ever generated such a high degree of media
attention. I was quite well-prepared for it, and the press conference
that was organized by Nature helped a lot in thinking about what the
message was that I wanted to get across and how to best do that. I
think that preparation for this kind of discussions is very important.
Talking to the high-level news channels (such as the BBC or CNN)
is very easy. It becomes more difficult when the tabloid press gets
interested, but by taking the journalists seriously, and by preparing
how to get the core of our message across, it can also work. Overall,
it was a very good experience, and the press coverage was generally
very positive. Everyone realized the enormous potential of what we
did, and we addressed well the understandable concerns regarding
what could be done with this system.

Our research is funded by the public, and
the public has a right to know what we are
doing and why we are doing it. It is
absolutely essential if we want to continue
to be funded.
So you would encourage other scientists to interact with
journalists?

I should say that for the organoids I had no choice! But in general,
yes. Our research is funded by the public, and the public has a right
to know what we are doing and why we are doing it. It is absolutely
essential if we want to continue to be funded. This of course means
going to the media. It also means accepting the rules of the media,
and accepting that they have a different understanding of what is true
or is not true. Conversely, we should also have a certain level of
tolerance towards our colleagues when they explain things to the
media or the lay public and deliberately use less accurate language.
How do you feel about the funding situation in Europe at the
moment, particularly with the recent threat to the European
Research Council (ERC) budget? Do we have reasons to
worry?

Yes, I do think we have reasons to worry. For a long time there was a
dogma that, even in times of reduced financial prosperity, the one
thing that would not be touched were the long-term future
investments, such as science and education. All of a sudden that
changed, and I do not really understand why. The recent threat to the
ERC project is, in my view, nothing less than a scandal. The ERC is
one of the success stories of Europe; for once something in which
the European Union has become a role model for other funding
organizations. It has united European sciences. To cut the budget of
this organization in favour of short-term investments is the wrong
decision. Although I think the ERC will survive, any minor cut
threatens the whole system, given the very low acceptance rate for
ERC grants. There is no final decision on this yet, and I still hope the
European Union will reconsider its decision.
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In this context of funding difficulties, what is your advice for
young scientists?

I think what is happening at the moment is a transient phase, and as
such we must distinguish between those who want to go into science
and those who are currently young scientists. Science funding,
particularly for the biological sciences, grew strongly for a long
time, but we have now reached a point where funding rates are
constant, or even going down. There are a number of reasons for
this. One of the reasons is that you cannot grow forever. The other is
that biological sciences have made all sorts of promises, such as
cures for a variety of diseases. At some point the public got
impatient and said “now really deliver those cures”. This is why
there is a strong shift towards translational research at the moment.
This is, I think, a bit short-sighted, as we all know that the great
discoveries in science do not come from a direct targeted discovery,
but are to some degree serendipitous.
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When you ask me what my advice is to young scientists, whether
they should go into science, I think yes, by all means. They should
pick the area by their interests, and not by the funding situation. My
feeling is that we are undergoing a shrinking process, but this is a
transient period. Indeed, when I started my PhD the situation was very
similar. There was even a whole department dedicated to biologists at
the Stuttgart unemployment office, because, among the natural
scientists, biologists were the ones with the highest unemployment
rate. This changed dramatically afterwards. On the other hand, if you
ask me about the advice to give to people who are about to start their
own lab, then it is tough at the moment and one really has to be very
dedicated to being a scientist. But most of the people I know who
really wanted to become a scientist succeeded in the end.
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