
 

The concept of ‘model system’ is fairly new in bio-
logical science. It arose with the development of
molecular biology and the adoption of a reductionist
approach. It is now common to observe groups of
scientists working on the same scientific questions
but in different ‘model systems’. For various reasons
some organisms became popular models, and this
trend was further promoted by the structuring of
the scientific community and funding agencies, as
well as the academic ‘laboratory-lineage’ hiring
policies [1]. For basic developmental and neuro-
biology studies, two organism that became widely
used as models, and still are today, were 

 

Drosophila
melanogaster and Caenorhabditis elegans. Although
there are compelling reasons to work with these
model organisms, they are border-liners when it
comes to neurobiology because of their rudimenta-
rily developed nervous system, and their lack of an
actual brain.

Because of the potential of Zebrafish for devel-
opmental biology, and for reasons amply stated in
this issue, George Streisinger in the mid-1970s
started work on this vertebrate [2]. Now at the dawn
of the 21st century, it is clear that Zebrafish is here
to stay as model organism, and that its contribution
to the fields of developmental and neurobiology will
become comparable to that of Drosophila in the
20th century. The Zebrafish model evolved from
the traditions and approaches of the developmental
biologists. Thus, most studies carried out so far have
been performed in vivo, and with minimal reliance
on in vitro approaches or manipulations other than

genetics. The publication in 1996 of an issue of
the journal Development [3] marks a milestone in
the development of Zebrafish as an experimental
model. That issue describes the identification of
thousands of mutants as well as their more or
less detailed assignment to specific parts of the
Zebrafish. However, it is clear that Zebrafish has
potential beyond that, and with this in mind, I
composed this first Zebrafish issue of Methods in
Cell Science. 

In this issue you can read how the use of various
green-fluorescent protein variants, in combination
with in vitro and in vivo genetic methods, provides
a powerful approach for questions related to neural
fate analysis, axon guidance and synapse formation.
Related to these areas, a few years ago I was filming
GFP-microtubules in dissociated Xenopus laevis
spinal neuron cultures (Figure 1). However, to ade-
quately attack such cell biological areas and ques-
tions, I developed a Zebrafish culture system [4] with
the aim of moving from the Xenopus to the Zebrafish
system, where one more readily can use a combined
in vitro and in vivo approach (illustrated by the
pointing hand in Figure 1). Further in this issue, a
couple of papers illustrate how to obtain electro-
physiological recordings from in vitro or in vivo
preparations. The study of regeneration following
nerve injury has significantly progressed in recent
years. Unlike mammals, Zebrafish are capable of
regenerating CNS neurons following injury, and a
series of papers address this issue through applica-
tion of various labeling and immunocytochemistry
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Figure 1. Scattered light (A) and GFP-channel (B) images of the growth cone area of a Xenopus neurite growing on
plain glass. The images were collected with a BioRad MRC 1024 confocal microscope equipped with a 60

 

× water
immersion lens. The embryo had been injected at the two-cell stage with mRNA (transcribed from the pSP64 polyA
vector; Promega) encoding for GFP-tubulin (Clontech). In B, microtubules are visible as black lines, bars are 5 µm. (C),
A low resolution image of a Zebrafish spinal neuron (growth cone at arrow; ‘s’ is soma) growing on laminin coated glass.
Image collected using a 20× lens, bar is 35 µm.



techniques. A couple of papers illustrate the use of
Zebrafish for studies of the process of olfaction,
and as a model for the in vivo analysis of protein
degradation.

Unlike the structure of many methods journals, all
papers in this issue aim primarily at addressing a fun-
damental scientific question, and the papers report
the novel techniques applied and required in order
to approach these scientific areas. The papers are
richly illustrated to document as much the method-
ological aspects as the scientific insights gained. I
invite the reader to take a look at these outstanding
papers, and I wish to thank the authors for their con-
tributions. All papers were subjected to peer
reviewing, and it was a joy and privilege for me to

work with the authors on the completion of their
papers.
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