
FSHD model organisms:
Mice

FSHD-like model mice are critical tools for FSHD research.
Mice do not have a version of the human DUX4 gene (no true ortholog - derived from same ancestral gene).
    However, mice do contain a Dux family gene (Dux) that performs the same biological function as DUX4.
 Thus, there is some debate in the field of using Dux overexpression in mice as a model of FSHD.
 However, while this may provide important data on the biology of Dux/DUX4, it would not be a
  useful model for preclinical testing of potential FSHD therapeutics in vivo.

There are several ways to express human DUX4 in mice:
 

 Inject mice with a virus or plasmid expressing DUX4 mRNA.

 

 Engineer transgenic DUX4 mice.
  Transgenic mice have a foreign piece of DNA (transgene) inserted into their genome.

 Subsequently, three conditional (the DUX4 gene is induced by the investigator) transgenic DUX4 
  model mouse lines did show strong FSHD-like pathology and characteristics.

 

 Create human FSHD xenograft mice: Mice that grow human FSHD muscle from transplanted cells.
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In this study, the Harper lab created
an AAV (adeno-associated virus) that
expressed the human DUX4. When 
injected into mouse muscle, DUX4
expression caused massive pathology.
This model can be used to test therapeutic
approaches that target the DUX4 mRNA.

The first transgenic FSHD mouse models,
termed D4Z4-2.5 and D4Z4-12.5 mice,
contained the human 4q35.2 region with 
either 2 or 12 D4Z4 RUs.  These did not
show an FSHD phenotype but did
show FSHD-like epigenetics.
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FSHD model organisms:
Available FSHD mouse models

FSHD-like model mice are critical tools for FSHD research.
Mice do not have the DUX4 gene (no true ortholog - derived from same ancestral gene).
 

Thus, the human DUX4 gene and FSHD region have been put into the mouse genome in several
different contexts to generate transgenic FSHD-like mouse models.
 

These FSHD-like model mice are all available to academic and pharmaceutical FSHD labs.
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DUX4 expression induced by tetracycline, can turn DUX4 
expression on and off.  Develop FSHD-like pathology.

DUX4 expression induced by cre.  DUX4 protein is epitope-tagged.
Develop FSHD-like pathology when crossed with skeletal muscle-
 specific cre mouse line and induced with tamoxifen.

DUX4 expression can be induced by cre. Develop FSHD-like pathology when crossed with
skeletal muscle-specific cre mouse line in absense of tamoxifen, more severe with tamoxifen.

Contain D4Z4 arrays with either 2.5RUs or 
12.5RUs.  DUX4 expression is not inducible.
FSHD-like epigenetics, but no FSHD-like 
phenotypes.


