Zebrafish models of CMDs

MDC1A Models:

(a)  Candyfloss (cafteg15a and caftk209)

Description 

ENU induced nonsense mutation in LAMA2.  -/- fish have no measurable LAMA2 RNA or protein.  -/- embryos have a severe motor phenotype first apparent between 48 and 72 hours postfertilization.  98% of larvae die between days 14-16 post fertilization.  -/- muscle has a severe dystrophic appearance.  Abnormal fibers undergo apoptosis.

Reference

Proc Natl Acad Sci U S A. 2007 Apr 24;104(17):7092-7. Epub 2007 Apr 16.

The zebrafish candyfloss mutant implicates extracellular matrix adhesion failure 

in laminin alpha2-deficient congenital muscular dystrophy.

Hall TE, Bryson-Richardson RJ, Berger S, Jacoby AS, Cole NJ, Hollway GE, Berger J, Currie PD.

Contact

Walderich, Brigitte

Phone: 49-7071-601466

Fax: 49-7071-601384

Email: brigitte.walderich@tuebingen.mpg.de
(b)  LAMA2 morpholino

Description

Morpholinos designed to the ATG (translation blocking) and to exon 60 (exon skipping) of LAMA2 recapitulate the candyfloss phenotype.

Sequence

ATG MO (GCCACTAAACTCCGCGTGTCCATGT)

Exon 60 MO (TCTCGAACTCAATGACCAACCTGCA)
Reference

Proc Natl Acad Sci U S A. 2007 Apr 24;104(17):7092-7. Epub 2007 Apr 16.

The zebrafish candyfloss mutant implicates extracellular matrix adhesion failure 

in laminin alpha2-deficient congenital muscular dystrophy.

Hall TE, Bryson-Richardson RJ, Berger S, Jacoby AS, Cole NJ, Hollway GE, Berger J, Currie PD.

Dystroglycanopathy Models:

(a) FKRP morpholino

Description

Morpholino mediated knockdown of FKRP.  The morpholino was directed against the translation start site (ATG morpholino).  Morphant embryos have multiple developmental abnormalities, including aberrant eye, brain and muscle development.  Glycosylated dystroglycan staining is reduced and laminin binding to aDG is diminished.

Sequence

ATG MO (ACTGATACGCATTATGGCTCTTGTG)

Reference

Brain. 2008 Jun;131(Pt 6):1551-61. Epub 2008 May 13.

Developmental defects in a zebrafish model for muscular dystrophies associated

with the loss of fukutin-related protein (FKRP).

Thornhill P, Bassett D, Lochmüller H, Bushby K, Straub V.

Contact

Straub, Volker

Volker.straub@ncl.ac.uk
(b)  dystroglycan morpholino

Description

Morpholino mediated knockdown of dystroglycan.  The morpholino was directed against the translation start site (ATG morpholino).  Morphant embryos survive early embryogenesis but have severe abnormalities in skeletal muscle.  Myofibers are disorganized with necrosis and aberrant sarcomeres and sarcoplasmic reticulum.  There is altered staining of the DAGC.  CNS and NMJs are surprisingly normal.

Sequence

ATG MO (GGATCTCCAGGCAGAGATTG)

Reference

Development. 2002 Jul;129(14):3505-12.

Removal of dystroglycan causes severe muscular dystrophy in zebrafish embryos.

Parsons MJ, Campos I, Hirst EM, Stemple DL.

Contact

Stemple, David

dstempl@nimr.mrc.ac.uk

Selenoprotein-N/RSMD Models:
(a) SEPN1 morpholino

Description

Morpholino mediated knockdown of selenoprotein-N.  4 independent morpholinos were used.  Morphant embryos have a concentration/dose dependent muscle phenotype.  With highest knockdown, myofibers are disorganized with myofibril detactment and increased internal nuclei.  Evans blue dye staining is essentially normal, however.

Sequences

ATG MO (GCCCAGTCGTGATTTACAAAGACAT) 

ATG MO 2 (GCCCAGTCGTGATTTACAAAGACAT)
Ex1 splice donor MO (GAAACGACACGTAAGTTCACAATTCGCT)

Ex2 splice acceptor MO (TTCAGTCCTGCCTCCTACAATAGAG)

Reference

Exp Cell Res. 2007 Jan 1;313(1):156-67. Epub 2006 Oct 13.

Loss of selenoprotein N function causes disruption of muscle architecture in the 

zebrafish embryo.

Deniziak M, Thisse C, Rederstorff M, Hindelang C, Thisse B, Lescure A.

Contact

Lescure, Alain

a.lescure@ibmc.u-strasbg.fr
(b) SEPN1 morpholino

Description

Morpholino mediated knockdown of selenoprotein-N.  Two splice morpholinos were used together.  Morphants had impaired coiling and touch evoked escape response.  Mild ultrastructural abnormalities were noted.  Slow muscle fiber formation is preferentially affected.  RYR1 dysfunction is demonstrated.

Sequences

Ex1 splice donor MO (GAATTGTGAACTTACGTGTCGTTTC)

Ex2 splice donor MO (GGGATAGTAATACCTGTGAGTTTTT)

Reference

Proc Natl Acad Sci U S A. 2008 Aug 26;105(34):12485-90. Epub 2008 Aug 19.

Selenoprotein N is required for ryanodine receptor calcium release channel

activity in human and zebrafish muscle.

Jurynec MJ, Xia R, Mackrill JJ, Gunther D, Crawford T, Flanigan KM, Abramson JJ, Howard MT, Grunwald DJ.

Contact

Grunwald, David Jonah

grunwald@genetics.utah.edu
Collagen VI Models:

(a)  Col6a1/3 morpholinos

Description

Morpholiino mediated knockdown of collagen 6A1 and 6A3.  Exon 9 splice morphant to COL6A1 and exon 9 splice morphant to COL6A3 are equivalent to exonic deletion of human exon 10 in 6A1 and human exon 10 in 6A3 (both UCMD dominant mutations).  Either morphant gives an early onset, severe muscle phenotype will significantly impaired motor function and wide spread ultrastructural abnormalities.  Apoptosis is significantly increased.  Exon 13 morphant to COL6A1 is equivalent to deletion of human exon 14 (BM mutation).  Morphants have a very mild motor phenotype but clearly demonstrable ultrastructural changes.

Sequences

Reference

Unpublished

Contact

Dowling, James

jamedowl@umich.edu
