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Science is part of society not only because the funding for
science usually comes from the tax payer but also because
the motivation for science often originates in questions and
problems posed by society. In a time where economic con-
straints also have reached the funding of research, scientists
have to explain, why and how their work contributes to ad-
dress these questions and problems.

This move towards applicability seems to weaken the po-
sition of hypothesis-driven research—for instance, the search
for novel active compounds in medicine or agriculture is often
conducted as high-throughput screening of compound librar-
ies. These advances in robotics and automatisation seem to
make scientific reasoning dispensible. However, this view
would be superficial: good application is always based on
good science. And good science requires two elements: clear
concepts and a thorough knowledge of the experimental sys-
tem (which in turn is based on solid, high-quality description).

The biology of cells was born from a (at that time quite
daring) conceptual impulse, the cell theory, conceived by the
botanist Schleiden and the animal physiologist Theodor
Schwann. In the following decades, this branch of science
proceeded mainly along conceptual debates on the general prin-
ciples guiding the division, growth, movement, and differentia-
tion of cells. In other words: cell biology developed as a classical
hypothesis-driven clade of science. This conceptual development
was strongly dependent on methodological advances mostly re-
lated to microscopy and culminated in different important
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applications. For instance, the agricultural application of green
gene technology was a direct consequence of the long endeavour
to proof the cell theory also for plant cells (for review see
Opatmy 2014), and the discovery of inducible pluripotent stem
cells had been inspired more than 100 years ago by the attempt to
find a cellular base for inheritance (Weismann 1892). Two con-
tributions to the current issue illustrate why and how hypothesis-
driven research is needed to design new fields of application.
The concise and conceptual review of Johansen et al.
(2015) at first glance looks like “pure science”: the question,
how the division spindle propels the duplicated chromosomes
towards the cell poles is general, important and still astonish-
ingly unclear. The widely accepted Pac-Man model assumes
that microtubule disassembly at the kinetochore is responsible
for the poleward movement of chromosomes during ana-
phase, an alternative spindle matrix model assumes that the
force is generated by interaction with the spindle matrix, i.e.
actomyosin (for a critical review see Pickett-Heaps and Forer
2009). To discriminate between these models, optical interfer-
ence has been used as classical approach; hereby, kinetochore
microtubules are severed by a microbeam of UV or, more
recently, by a laser beam (Forer et al. 2013). The fact that
chromosomes still move on might either mean that the remain-
ing kinetochore stubs still can link with other microtubules
(that are difficult to be visualised) or it might mean that a
non-microtubule matrix is responsible for the movement.
The authors review classical and recent evidence on the two
mechanisms and describe the drawbacks of the two models—
they arrive at a third model, where the microtubule-nucleating
protein NuMa interacts with components of the spindle matrix
and thus reconciles the dynein dependency of the movement
with the fact that the movement can proceed despite disruption
of kinetochore microtubules. This is a clear case of
hypothesis-driven research, but it has strong impact for appli-
cation: if the movement is driven by the matrix, the
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actomyosin system will provide molecular targets for
pharmaceutical inhibition of cell proliferation (Forer et al.
2007), which is of high relevance for the search of novel
anticancer compounds.

Also, the review by Brix et al. (2015) is testing a hypoth-
esis—that the activity of specific proteases is mainly regulated
by the manner, how they passage through the secretory path-
way. This means that the mechanisms, by which specific cells
regulate the localisation of these enzymes into different com-
partments, will decide on their biological function, which can
range from inducing specific differentiation events until caus-
ing cellular suicide. Using the cathepsin cysteine protease
family as a model, they survey the current knowledge on
intercellular trafficking and its regulation by legumain
and explain how mislocalisation can contribute to spe-
cific pathologies. They also give interesting examples of
how the mechanistic understanding of this regulatory
trafficking can be used to design novel strategies for
the control of diseases either by restoring functional
traffic or by exploiting this mechanism to target deathly
cargoes to cancer cells.
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