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development. Mutations in PRC2-
encoding genes give in general rise to 
more severe developmental defects than 
mutations in PRC1-encoding genes. One 
notable exception is the PRC1 protein 
Ring1b, which results in lethality around 
the implantation stage in mice. 
To gain more insight in the developmental 
functions of Ring1b, we examined the 
role of Ring1b in zebrafish. In contrast to 
mice and human, zebrafish posses only a 
single Ring1 ortholog, Ring1b. The study 
of Ring1b function in zebrafish is therefore 
of reduced complexity in comparison to 
mammals, since it has been shown that 
Ring1A and Ring1B function partially 
redundant in mice. 
In Chapter two, we describe the generation 
of ring1b mutants. We identified two 
heterozygous ring1b founder zebrafish 
and demonstrated that homozygous 
ring1b mutants were functional nulls. 
We surprisingly observed that the 
developmental process in ring1b mutants 
is in many aspects fairly normal and that 
Ring1b deficiency causes rather tissue-
specific defects. We focused on two severe 
developmental defects that arise upon 
Ring1b deficiency: the loss of pectoral fins 
and defects in craniofacial development. 
In Chapter two, we studied in detail 
the pectoral fin defect and showed that 
the initial differentiation into pectoral 
fin precursors occurs normally, but that 
downstream signaling cascades become 
deregulated. Fgf signaling, which is critical 
for fin bud outgrowth, was not sufficiently 
activated in the mesenchymal pectoral 
fins cells of ring1b mutants. Potentiation 
of Fgf signaling through exogenous 
application of human FGF4 protein 
modestly rescued expression maintenance 
of the transcription factor tbx5, but did 
not rescue fin bud outgrowth. However, 
fin bud outgrowth was partially rescued 
in apc/ring1b double mutants, presumably 

The single cell of a fertilized oocyte 
contains all the required information 
to generate a fully developed organism 
that contains, in humans, more than 200 
different cell types and literally trillions 
of cells. To better understand the complex 
process of embryogenesis, various model 
organisms are nowadays used. The 
zebrafish has become a favorite model 
organism because of several advantages 
that this animal offers. This includes a very 
rapid development, external development 
of the embryo, transparency of the embryo 
and the large number of offspring. 
As the fertilized egg only has one set of 
genomic information, gene expression 
must be tightly regulated to express the 
right proteins in the right tissue at the 
right time in the course of embryonic 
development. To control gene expression, 
the DNA sequence itself is not changed, 
but the chromatin, which is the complex 
of DNA and proteins in the cell nucleus, 
is epigenetically modified. Examples 
of epigenetic modifications include 
DNA methylation, posttranslational 
modifications of histones (proteins to 
which DNA is wrapped around) and 
the replacement of histones by histone 
variants.
One class of epigenetic regulators is 
formed by the family of Polycomb group 
(PcG) proteins. PcG proteins are generally 
regarded as transcriptional repressors 
and function in multimeric complexes: 
Polycomb repressive complex 1 and 2 
(reviewed in Chapter one). PcG proteins 
were originally identified in the fruit fly 
(Drosophila melanogaster) as repressors 
of homeobox genes, but it is now well 
established that they target and repress 
many key developmental regulators, 
including transcription factors and genes 
encoding signaling proteins. It is therefore 
also not surprising that mutations in PcG 
genes can severely disrupt embryonic 
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because APC deficiency strongly 
potentiates Fgf signaling. 
In Chapter three, we characterized the 
craniofacial defects of ring1b mutants 
and focused on the defect in cartilage 
development. Our results indicated that 
ring1b cartilage precursors migrate into the 
pharyngeal arches, but that differentiation 
into chondrocytes is abrogated. Because 
craniofacial cartilage is derived from the 
cranial neural crest, we also examined to 
which extent loss of Ring1b disrupts the 
developmental program of neural crest 
derived tissues in general. We found that 
glia, neurons and chromatophores, which 
are neural crest-derived, were formed in 
ring1b mutants. The defect in cartilage 
development reflects therefore not a 
general developmental defect of neural 
crest cells.
In summary, we found that loss of Ring1b 
affects the embryonic developmental 
program in a rather tissue-specific fashion. 
Moreover, the greater picture that emerges 
from our studies indicates that Ring1b 
function is dispensable for the initiation 
of various developmental programs but is 
critically required for its maintenance. 


