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1 Abstract

Defective neuronal migration during development can contribute to
several brain disorders, including epilepsy. The goal is to understand
the mechanisms of neuronal migration to help remedy these human
brain disorders. Since the migration pathways of the Facial
Branchiomotor (FBM) neurons are well-studied and an evolutionarily
conserved process, this system will be used as the model to
investigate the mechanisms involved. The current model proposes
that the function of the chemoattractant Wnt5a is blocked by the
membrane receptor Celsrl to prevent inappropriate rostral migration.
Previous studies with Wnt-soaked beads showed that excess Wnt5a
can induce rostral migration. In addition, Celsr1 mutants exhibited a
rostral migration phenotype, suggestive of a role for Celsrl in
suppressing chemoattractant activity. To further test our model, both
the Celsr1 and Wnt5a genes will be knocked out and the migration
phenotype will be examined. In order to generate the double
knockout phenotype, the double heterozygous Celsr1*/%0 Wnt5a*/kO
mouse line must be generated. The lab has crossed Celsr1*/%° and
Whnt5a*/%0 single heterozygote mice to generate double heterozygotes.
After genotyping to identify the mice, a two-factor cross will be
performed to produce embryos that are homozygous mutant for both
Celsr1 and Wnt5a. The double mutants will be identified through
genotyping performed on embryonic day 12. A corollary experiment
will test whether Celsr1 mutants exhibit enhanced rostral migration
when Whntba is overexpressed.

3 Current Model of The Roles of Wnt5a and Celsr1
in Suppressing Rostral Neuronal Migration
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2 Background
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4 One Prediction of Current Model-
Rescue of Migration Defect in Double Mutants
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6 Genotyping Protocol to Identify Celsr1 and Wnt5a
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* Inthe Wnt5a PCR, wildtype alleles will generate an 800-900bp product and
mutant alleles will generate a 700bp product.

* In Celsrl PCR, wildtype alleles will generate a 3,000bp product and mutant
alleles will generate a 400bp product.

* Mice CW13 and CW19 are double heterozygous, mice CW92 and CW95 are
homozygous mutant for the Celsrl allele, mice CW5 and CW60 are
homozygous mutant for the Wnt5a allele, and mice CW32 and CW33 are
double homozygous mutants

5 Experimental Crosses to Generate Double Mutant
Embryos
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Celsrl and Wnt5a single heterozygous lines were crossed to generate double
heterozygotes Celsr1*/k0 Wnt5a*/k0 mice. Mice were mated to each other in a two-
factor cross to produce double mutant embryos.

7 Examining Rostral Phenotypes
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Embryos are collected at embryonic day 12 and genotyped to identify double
mutants. Double mutants and control embryos are processed for in situ
hybridization with Tbx20 probe to examine rostral migration phenotypes
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8 Future Experiments

The double mutant embryos generated exhibit an open neural tube phenotype,
which could potentially affect the ability of FBM neurons to migrate rostrally. To
ensure the hindbrain phenotypes were not affected, | will examine the expression
patterns of genes expressed in specific hindbrain segments, also known as
rhombomeres, in double mutant and control embryos using in situ hybridization
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