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Central statement of the Highlight in one sentence:
We have added embryonic phenotypic and functional data to almost 10% of
syntenic genes on the mouse X chromosome without generating individual
mouse model, thus our method brings us much closer to understand the genetic
cause of all X-linked disease.

Text of the Highlight:
Men have only one X chromosome, and therefore mutations on this chromosome
disproportionately affect males, frequently leading to serious diseases such as
hemophilia, muscular dystrophy, and mental retardation. The human X
chromosome contains only 4% of all annotated genes (1098), but nearly 10% of
all known Mendelian diseases are linked to the X chromosome (387/3983).
Clearly, there is a need to better understand the function of genes on the X
chromosome in order to link them to the causes of human X-linked disorders.
Using a straightforward approach of generating and directly analyzing mouse ES
cell-derived embryos, without the need of generating chimeras and mouse lines
using germ-line transmission, we have added embryonic phenotypic and
functional data to almost 10% of syntenic genes on the mouse X chromosome.
To facilitate disease candidate data mining between human and mouse
phenotypes, expression patterns, and genetic loci, we have compiled our data
set into an online relational database (http://xlinkedgenes.ibme.utoronto.ca)
along with human data from OMIM. This rapid and cost-effective screening
method has identified 19 (13 novel to mouse and human) X-linked mutations
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that cause developmental defects in the mouse and are therefore likely to cause
human congenital disease.

Publication:
Cox, B., Vollmer, M., Tamplin, Lu, M., O., Biechele, S., Gertsenstein, M., Floss,
T., Kuehn, R., Wurst, W., Lickert, H.* and Rossant, J.*(2010). Phenotypic
annotation of the mouse X chromosome. Genome Research 20(8):1154-64.
(IF: 11.224)
* = corresponding authors

Taking account of the HMGU mission:
We aim to understand regeneration processes in the adult brain with the final
goal to use them for repair. This is part of the HMGU mission to cure
multifactorial disease as most neurological diseases are and the astrategic area
of regenerative medicine.

The internal HMGU co-operation partners with whom the Highlight was
compiled, if appropriate:
We closely collaborate with the IDG on the generation and use of mouse lines to
examine adult neurogenesis and the mouse clinic (Dr. Hölter-Koch) to determine
the behavioural consequences of adult neurogenesis for sensory discrimination.
This is an important area of research as early olfactory discrimination deficits
may be one of the earliest biomarkers for neurodegenerative disorders. Thus,
this collaboration is essential for follow-up studies from this initial discovery.
Moreover, mouse lines essential for this publication were generated together with
the IDG.
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Men have only one X chromosome, and
therefore mutations on this chromosome
disproportionately affect males,
frequently leading to serious diseases
such as hemophilia, muscular dystrophy,
and mental retardation.
The human X chromosome contains only
4% of all annotated genes (1098), but
nearly 10% of all known Mendelian
diseases are linked to the X chromosome
(387/3983).
Clearly, there is a need to better
understand the function of genes on the
X chromosome in order to link them to
the causes of human X-linked disorders.
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Using a straightforward approach of
generating and directly analyzing
mouse ES cell-derived embryos,CTX
without the RMS
need of generating
chimeras and mouse lines using germline transmission, we have added
embryonic phenotypic and functional
data to almost 10% of syntenic genes
on the mouse X chromosome.

An overview of the screening method

To facilitate disease candidate data
mining between human and mouse
phenotypes, expression patterns, and
genetic loci, we have compiled our data
set into an online relational database
(http://xlinkedgenes.ibme.utoronto.ca)
along with human data from OMIM.

Cox B J et al. Genome Res. 2010;20:1154-1164
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Linkage to human homologs and
summary of expression and phenotype

This rapid and cost-effective screening
method has identified 19 (13 novel to
mouse and human) X-linked mutations
that cause developmental defects in
the mouse and are therefore likely to
cause human congenital disease.
For the first time, the effect of the
respective mutation on embryonic
development could be shown without
generating individual mouse models.
This brings us much closer to the
understanding of the genetic causes of
all X-linked disease.

Cox B J et al. Genome Res. 2010;20:1154-1164

