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The role of Bmall in neuronal radial migration and axonal
projection of the embryonic mouse cerebral cortex
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Abstract: Normal development of the cerebral cortex is a basis for the formation and function of mammalian brains.
During this process, the radial migration of cortical neurons, as well as the axon projection into specific layers, are the most
important steps regulated by some transcription factors, but the underlying molecular mechanisms are still obscure. BMAL1
(brain and muscle Arnt-like protein 1) is a newly identified transcription factor that plays important roles in the circadian
rhythms. It was recently found to regulate the proliferation of hippocampal neuronal progenitor/precursor cells (NPCs),
implicating Bmall in the brain development. Here we employed both RT-RCR and real-time PCR to explore the expression
pattern of the Bmall gene in the developing brain. We found BMAI1 is enriched in the brain cortex during the perinatal
stages and peaked in P3 mouse brains. Combined with in utero electroporation and interference with RNAI, we found that
reducing the expression level of Bmall in neurons, the radial migration of embryonic cortical neurons was largely delayed,
in a gene dose-effect pattern. Moreover, reducing the level of Bmall expression in mouse brains, the axonal projection in
the corpus callosum was also disrupted from ipsilateral to the lateral cerebral hemisphere. These findings indicate that
BMALL is essential for the radial migration of neurons in the cerebral cortex and the axonal projection of

the corpus callosum, providing insights into the molecular mechanisms of cerebral cortex development.

Keywords: cortical development; Bmall; neuronal migration; axon projection; in utero electroporation
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Table 1 Primers used in this study

(5'—3)

Bmall-shRNA-1#

Bmall-shRNA-2#

Bmall-shRNA-3#

Bmall

Gapdh

U M X M XU M T M W M

GATCCCCGGAAGGATCAAGAATGCAATTCAAGAGATTGCATTCTTGATCCTTCCTTTTTA

: AGCTTAAAAAGGAAGGATCAAGAATGCAATCTCTTGAATTGCATTCTTGATCCTTCCGGG

GATCCCCGCAACAGGCCTTCAGTAAATTCAAGAGATTTACTGAAGGCCTGTTGCTTTTTA

: AGCTTAAAAAGCAACAGGCCTTCAGTAAATCTCTTGAATTTACTGAAGGCCTGTTGCGGG

GATCCCCGCGGAGGAAATCATGGAAATTCAAGAGATTTCCATGATTTCCTCCGCTTTTTA

: AGCTTAAAAAGCGGAGGAAATCATGGAAATCTCTTGAATTTCCATGATTTCCTCCGCGGG

: GTGCCACCAACCCATACA RT-PCR
: TCCCTCGGTCACATCCTAC
: CCCCAATGTATCCGTTGTG RT-PCR

: CTCAGTGT AGCCCAGGATGC
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Fig. 1 Expression of Bmall in the developing mouse brain
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Fig. 2 Plasmid knockdown efficiency of Bmall shRNAs
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Fig. 4 Effects of down-regulation of Bmall expression on radial migration of cortical neurons in the P3 stage
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