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1. Introduction

2. Results

2.1. Microfluidic devices enable RNA-sequencing of induced pluripotent stem cell-derived human cortical neuron axons
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2.2. Axonal compartments of induced pluripotent stem cell-derived cortical neurons show a unique transcriptional RNA

profile

Figure 1. QC reveals RNA-seq for axonal compartments is highly specific. (A) Median number of gene counts detected in the soma (blue) and axonal compartment

(red; TPM >1 in at least three samples; across all samples). The number of detected genes in the soma compartment (16 159 ± 880) is approximately threefold higher

than in the axon compartment (5139 ± 1642). Data are presented as medium and interquartile range. (B) Post-QC PCA scatter plot. PC1 distinguishes the soma (blue)

and axonal (red) compartment. PC2 distinguishes WT (circle) and KIF1C-KO (square) samples. (C) Expression log2(TPM) values of glial (green, top row), proliferative

(lavender, middle row) and neuronal marker genes (purple, bottom row) in soma (blue, left columns) and axonal compartments (red, right columns), in the Nijssen

et al. [14] dataset (orange, left) and our dataset (this dataset; yellow, right). As in the samples from Nijssen et al., our samples show low expression of glial and

proliferative marker genes while neural marker genes are highly expressed.
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2.3. Axons of induced pluripotent stem cell-derived cortical neurons show a unique transcription factor profile

Figure 2. Axonal transcriptome of WT CNs is distinct from the soma transcriptome. (A) Expression (log2(TPM)) of top genes that are higher expressed in the

axonal (red, right column) compared to the soma compartment (blue, left column; adjusted p‐value < 0.05, logFC > 2). Genes are grouped by gene class (purple:

mitochondrial (Mt)_rRNA; orange: Mt_tRNA; yellow: protein coding; green: RP). (B) GO term enrichment analysis of axon-enriched genes connected to protein coding

or RP genes primarily spotlighted mitochondrial processes and ribosome processes functions. BP, biological process; CC, cellular component; MF, molecular function.
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2.4. Kinesin family member 1C modulates the axonal transcriptome

Figure 3. Axon and soma present with specific TF mRNAs. Top expressed TF mRNAs in the soma compartment (blue, top row), shared compartment (purple, middle

row) and axon compartment (red, bottom row) and expression in soma (blue, left column) and axon compartment (red, right column) of iPSC-derived WT CNs. CREB3

is the top expressed in the soma compartment, while YBX1, SOX4, SUB1 and THYN1 are shared between axon and soma, and GTF3A is top expressed in the axon

compartment.
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3. Discussion

Figure 4. KIF1C modulates the axonal transcriptome. (A) KIF1C expression is reduced in the axon and soma compartments of KIF1C-KO (magenta) compared to WT CNs

(teal). Data are presented as medium and interquartile range. (B) Two APC-target genes show decreased expression in the axons of KIF1C-KO compared to WT CNs (WT:

teal, KIF1C-KO: magenta). Data are presented as medium and interquartile range. (C) Heatmap of protein coding that are absent in axons of KIF1C-KO compared to WT

CNs. All indicated genes are differentially expressed between WT and KIF1C-KO axons (p‐value < 0.001).

Table 1. Pathways or gene sets curated for downregulated genes in KIF1C-KO axon connected to axon guidance or development.

dysregulation gene geneset or pathway

downregulated PPP3CB KEGG_AXON_GUIDANCE GOBP_AXON_DEVELOPMENT

downregulated SLITRK4, PAX6 GOBP_AXON_DEVELOPMENT

downregulated CLCN3 GOCC_AXON, GOCC_DISTAL_AXON

downregulated MAPK8 GOCC_AXON
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4. Conclusion

5. Methods

5.1. Differentiation of induced pluripotent stem cells to cortical neurons

5.2. Immunocytochemistry
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5.3. Real-time quantitative polymerase chain reaction analysis

5.4. Culturing of cortical neurons in microfluidic devices

5.5. Harvesting

5.6. RNA-sequencing library construction

Table 2. Antibodies, dilution, and corresponding blocking solution/dilutant used for characterization of iCNs.

primary antibody dilution blocking

β-III-tubulin (Sigma-Aldrich, T8660) 1 : 750 5% BSA/0.1% Triton X/PBS

CTIP2 (Abcam, ab18465) 1 : 500 5% BSA/0.1% Triton X/PBS

MAP2 (Proteintech, 17490-1-AP) 1 : 250 5% BSA/0.1% Triton X/PBS

TAU (CST, #46687) 1 : 1000 5% BSA/0.1% Triton X/PBS

GFAP (CST, CSIG 80788T) 1 : 200 5% BSA/0.1% Triton X/PBS

TBR1 (Proteintech, 2093-1-AP) 1 : 200 10% NGS/0.3% Triton X/PBS
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5.7. Short reads RNA-sequencing processing and differential gene expression analysis
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