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Abstract The cortico-spinal projection neurons (CSPN) are very important for the brain function.
However, an efficient method to study the gene expression profile of developmental CSPN is still lacking. In the
present study, mice were injected Red Retrobeads at spinal cross at postnatal day 2 (P2) for retrograde labeling of

CSPN and sacrificed at P8 for laser capture micro-dissection (LCMD). Total RNAs of isolated cells were amplified
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linearly and verified through the marker genes of each layer by qPCR. While layer V marker gene Fezf2 (Fez
family zinc finger 2) was increased, layer IV maker gene Rorff (RAR related orphan receptor ) and layer VI maker
gene Foxp2 (forkhead box P2) were decreased in amplified RNAs from LCMD, compared with those from cortical
tissue. The RNA products were determined by Affymetrix Mouse GeneChip. GO category analysis found that
the most enriched biological processes in the CSPN were the regulations of G-protein coupled receptor signaling
pathway and motor behavior. Interestingly, genes for chromatin modification and organization are also enriched in
the CSPN. Additionally, we verified the enriched genes from GeneChip by qPCR and found that 7 genes have high
level of expression in the CSPN, such as Meg3 (maternally expressed gene 3) etc. Our study provides a method for

examining the gene expression profile of developmental CSPN by composing several techniques such as retrograde

labeling, LCMD, RNA amplification, microarray screening and qPCR.
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Table 1 Primers of qRT-PCR

LR A4 TR

Gene names

51T~ 3"

Sequences of primers (5'—3")

Forward primer: CTC CAATTT CCC CTC CAAC

Meg3 (maternally expressed gene 3)

Reverse primer: CAA ATG GCA CAG GAA GACG

Forward primer: TGA TGA TTG ACG CCA AAG AA

Dnmt3a (DNA (cytosine-5-)-methyltransferase 3 alpha)

Reverse primer: TCA CAG TGG ATG CCAAAG G

Forward primer: AGG ACA GGG TCG GAG AGT TC

Epha4 (EPH receptor A4)

Reverse primer: CGC CCA CTG ATA CTA CAG CA

Forward primer: AGG CAT CAC AGC TCC CAT T

Rbm5 (RNA binding motif protein 5)

Reverse primer: CCT GAC AAC CCA TAG GCACT

Forward primer: AGA GGG AAC GGC TCAACC

Ashll (ASHI like histone lysine methyltransferase)

Reverse primer: CAG CAG GTA GGT CAC GTC AA

Forward primer: CTG ACA AAG CGA CCA GCA

Nsdl (nuclear receptor binding SET domain protein 1)

Reverse primer: GGG CAC ATC TCA CAG AAG G

Forward primer: GAG CAA GCA CGA TCT GGA G

Arid4b (AT-rich interaction domain 4B)

Reverse primer: TCC TCG TCT TCT TCC TCG TC

Forward primer: GGC CGT GTAAGG ACAAGG T

Kdm5a (lysine (K)-specific demethylase 5A)

Reverse primer: CCA ACA CAAACT TGATGAAAC C

Atrx (alpha thalassemia/mental retardation syndrome
X-linked)

Forward primer: CGA TGT ATT GAC AAA GCA ACA GAT

Reverse primer: TGC TGT TGC TGC TGA GTG T

Forward primer: ACT TGG TGG CTG AAA TCA CTC

Eny?2 (transcription and export complex 2 subunit)

Reverse primer: GAG CAA GGAATG TTC TTATTC TCT G

Forward primer: ATC TCG CTC CGC CAT TAT TA

Scnla (sodium voltage-gated channel alpha subunit 1)

Reverse primer: CTC CGC AAG AAA CAT CCC TA
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A: Red Retrobeads labeled neurons in layer V of P8 mouse cortex, scale bar=100 pm; B: magnified images from A, the somata of the projection

neurons were selected by circle (green) for laser capture, scale bar=20 pum; C: image after the laser capture in the cortical section, scale bar=40 um;

D: distribution of captured cells in the CapSure cap, scale bar=40 pm. The pattern of distribution was identical to that of the tissue section in C

after LCMD. E: the qRT-PCR result of each cortical layer markers. RNAs from LCMD were amplified linearly and the gene expression levels were

determined with the difference in CT values (DCt) using S-Actin as a control. Fezf2 is a marker of the subcerebral projection neurons in layer V. Foxp2,

a marker for layer VI, is partly enriched in layer V. Rorf is expressed exclusively in layer IV.
Bl HOHRERIIE S B CSPN
Fig.1 The CSPN isolated by laser capture micro-dissection (LCMD) method
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Table 2 Enriched biological processes in CSPN
MTATEIS £ EE 3=l
Enriched biological process GO ID Ratio of enrichment
Regulation of G-protein signaling GO:0008277 R=24.21
Adult walking behavior GO:0007628 R=15.83
Chromatin modification GO:0016568 R=4.92
Chromatin organization GO:0006325 R=4.77
Transmission of nerve impulse GO0:0019226 R=4.55
Synaptic transmission GO:0007268 R=4.40
Regulation of metal ion transport GO:0010959 R=4.40
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A total of 11 genes selected from the microarray analysis were measured by qRT-PCR both in the LCMD cells and cortical tissues isolated from P8
mouse brain. The results were expressed as difference in the threshold cycle numbers between the indicated gene and f-Actin (DCt). Meg3 had the
lowest value, which meant a highest level of expression in the CSPN among the selected genes.
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Fig.2 The expressions of genes selected from CSPN in compared with cortical tissue
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