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EMBRYONIC KNOCKDOWN OF THE CANDIDATE DYSLEXIA SUSCEPTIBILITY GENE
KIAA0319-LIKE RESULTS IN SEVERE DISRUPTIONS OF NEURONAL MIGRATION. WT Adler, AJ
Mehlhorn, MP Platt, RT Choi, MMY Waye, AM Galaburda, GD Rosen. Department of Neurology,
BIDMC, Boston, MA; The Chinese Univ. of Hong Kong, Hong Kong, China.
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Results
Kiaa0319l shRNA disrupts neuronal migration
(4 days post-transfection)
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There are more unmigrated neurons in the ventricular zone (VZ) and subventricural zone (SVZ) following tranfection with Kiaa0319l shRNA in comparison to
those transfected with scrambled shRNA when assessed at E19.5 (4 days
post-transfection). In addition, Kiaa0319l shRNA-transfected neurons appear
not to have migrated as far into the cortical plate (CP) as those transfected with
scrambled shRNA. Neurons transfected with Kiaa0319l shRNA and
KIAA0319L expression construct show some evidence of rescue with fewer
neurons in the VZ and more neurons in the CP.

Embryonic transfection with Kiaa0319l shRNA
results in periventricular heterotopias

Pups from timed-pregnant rats were assigned at embryonic day (E) 15.5 to receive unilateral in utero electroporation of plasmids encoding: (1) shRNA targeted
against Kiaa0319l (prKLshr4, N=18), (2) KIAA0319L expression (PWP1KL,
N=14), (3) a rescue condition (prKLshr4 + PWP1KL, N=4), (4) scrambled shRNA
(PKLsh1 scram N=8), or (5) Empty expression (PWP1, N=7). All animals were
co-transfected with a reporter gene (eGFP or mRFP) . Mothers were injected with
BrdU at either E13.5, E15.5 or E17.5. The transfected rats were sacrificed at
either 4 days after transfection or postnatal day (P) 21.
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Heterotopic neurons are generated
in mid to late gestation
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There is no evidence of
“overmigration”phenotype
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Migration Analysis

For each brain, four sections were chosen from the immuno-stained series, and
the locations of immunohistochemically stained neurons were charted using Neurolucida (MBF Biosciences, Williston, VT). The charted sections were then analyzed in a custom Matlab (Mathworks, Natick, MA) program, which determined the
location of each marked neuron as a percentage of cortical depth, with 0% corresponding to the white matter/subcortical plate boundary and 100% representing
the pial surface. An unweighted frequency distribution was calculated for each
brain, and the mean frequency per bin across all animals within each condition
was calculated. Differences in neuronal position were assessed using a
repeated-measures ANOVA.
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Low and high power photomicrographs of periventricular heterotopia in a rat embryonically transfected with shRNA
targeted against Kiaa0319l. Only a portion of the neurons in the heterotopia were transfected, suggesting that there
are non-cell autonomous effects. The presence of CUX1+ but not FOXP2+ neurons in the heterotopia suggest that
neurons in the heterotopia are genereated in late gestation.
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Methods

Pregnant Wistar rats were anesthetized and the uterine horns exposed.
Pups had their ventricles injected via
micropipettes with plasmids. Electroporation was achieved by expulsion of
a 500-mF capacitor charged to 70V. A
pair of copper alloy plates (1 x .5
cmfind) pinching the head of each
fetus through the uterus was the conduit for the voltage pulse.

Most heterotopic neurons are not transfected
and are CUX1-positive
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Embryonic knockdown of rat homologues of candidate
dyslexia susceptibility genes DCDC2, KIAA0319, and
DCDC2 result in disruptions of neuronal migration.
These disruptions include collections of unmigrated
neurons in the white matter (Dyx1c1 and Kiaa0319)
and neurons that mis-migrate past their expected location in the neocortex (Dcdc2 and Dyx1c1). Linkage
analysis has identified KIAA0319-like (KIAA0319L) as
a candidate for the dyslexia susceptibility locus on Chr
1p34-36 (Couto et al., J Neurogen 22, 295-313, 2008).
Because of this gene’s structural similarity to
KIAA0319, we hypothesized that these two genes
might have similar functions, and that KIAA0319L
might be an important component of neuronal migration. Here, we investigate the effects of embryonic disruption of Kiaa0319l on neuronal migration.
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Photomicrographs illustrating periventricular heterotopia (black arrows) in a P21 rat
embryonically transfected with Kiaa0319l shRNA. Red arrows indicated hippocampal
migration disorders. Green arrow indicates molecular layer heterotopia.
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Conclusions

Embryonic disruption of the candidate dyslexia susceptibility gene
homologue Kiaa0319l function affects neuronal migration.
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Kiaa0319l results in periventricular heterotopias that are larger than previously seen following candidate dyslexia susceptibility gene disruption.
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Embyronic knockdown of the candidate dyslexia susceptibility genes Dyx1c1 and Dcdc2 result in transfected neurons migrating past their expected locations, whereas this
“overmigration” phenotype is not seen following Kiaa0319
knockdown. The evidence supports a similarity on postmigration position between Kiaa0319 and Kiaa0319l.
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