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 The common house spider Parasteatoda tepidariorum 
(Chelicerata) has emerged as a non-insect arthropod model 
for studying developmental and evolutionary mechanisms 
(Oda and Akiyama-Oda, 2008; Hilbrant et al., 2012). Its 
genome has been sequenced by the Baylor College of Medicine 
Human Genome Sequencing Center and the international P. 
tepidariorum genome consortium (Schwager et al., 2017). 
Our group also accumulated genomic and transcriptomic 
sequences from our laboratory stocks of the spider isolated 
in Japan (Oda et al., 2007; Sasaki et al., 2017), which are 
available at our data resource site (http://www.brh2.jp) as 
well as at the DDBJ/EMBL/GenBank Nucleotide Sequences 
Databases. Besides these sequence resources, there are a 
number of benefits associated with the use of P. tepidariorum. 
Its phylogenetic position, distant from insects within the 
Arthropoda phylum, may help conduct comparative studies of 
looking deep into the evolutionary root of arthropod animals. 
In contrast to most insect embryos, which are syncytia at 
early stages, spider embryos undergo patterning in a cellular 
environment from the early stages (Kanayama et al., 2010), 
which could enhance the significance of the comparative 
studies. Experimental techniques available in this spider, such 
as parental and embryonic RNA interference (RNAi), facilitate 
in-depth analyses of developmental mechanisms at the cell 
and molecular levels. Parental RNAi can silence target gene 
activity in early whole embryos (Akiyama-Oda and Oda, 2006), 
and embryonic RNAi enables one to analyze gene function in 
cell clones in the normal background (Kanayama et al., 2011), as 
in mosaic analysis in Drosophila larvae. More importantly, the 
RNAi techniques can be effectively combined with genome-
wide, non-biased gene discovery analysis based on next-
generation sequencing techniques (Yasuko Akiyama-Oda and 
H. Oda, in prep.). Therefore, we believe that the P. tepidariorum 
embryo provides an ideal cell-based platform with which to 
study mechanisms of pattern formation and their evolution in 
arthropods.
 One of the major patterning events observed among all 

arthropod embryos is body axis segmentation, in which stripes 
of gene expression develop dynamically in the embryonic field 
through processes varied among regions of the field, although 
the output stripe patterns of gene expression (e.g., stripes 
of segment polarity gene expression) are highly conserved 
irrespective of insect or non-insect arthropods. However, 
little is understood about the basis of molecular and genetic 
mechanisms that generate a diversity of stripe-forming 
processes in a cell-based field of an arthropod embryo. This 
issue may be associated with one of the biggest questions in 
the EVO-DEVO field, what ancestral state of development 
enabled the evolution of a diversity of patterning processes in 
a phylum.
 To pursue our research in this direction using the P. 
tepidariorum model, we conducted a quantitative study of 
stripe-forming processes as well as genome-wide identification 
of genes whose expression levels are regulated by Hedgehog 
signaling pathway components, which were previously shown 
to be involved in axis formation in the spider embryo (Akiyama-
Oda and Oda, 2010). In this talk, based on data we obtained in 
previous and present studies (Akiyama-Oda and Oda, 2010; 
Kanayama et al., 2011), we suggest that mechanisms that 
operate waves of gene expression are fundamental to spider 
body axis segmentation in all regions of the embryonic field.
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