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The vertebrate brain is lateralized

Left/Right asymmetry of cognitive functions and behavior

Eye Preference in visual tasks

Handedness

Left 1090

Right 90%6



The vertebrate brain iIs lateralized
Left/Right asymmetry of cognitive functions and behavior

Brain activation (MRI) Neuronal activity in the zebrafish epithalamus

:‘?..J : s N
l:x:b;' F
?‘;ﬁ;

s 2




The vertebrate brain iIs lateralized
Left/Right asymmetry at the Neuroanatomical Level

Molecular asymmetry




How the Left/Right asymmetry is established in the zebrafish epithalamus?

Molecular asymmetry




How the Left/Right asymmetry is established in the zebrafish epithalamus?
The NODAL signaling

Molecular asymmetry
NODAL

Left Right




Cells preparation for scRNA-seq

Cells before sorting

16-02-18-1F
P4

P

1
L

GFP-A

2 3 4
1 1 1
Lol g |||11||P I ||r||uP

Cells after sorting

Illl.lll.l‘l_i':iz-l.l.lllI|IIII[I1II|
50 100 150 200 250
FSC- (x 1,000)

10X Chromium



Estimated Number of Cells Cells

9,422 ’ — Cells

10k Background
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Mean Reads per Cell Median Genes per Cell # i
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Sequencing :
Number of Reads 307,754,089 : )
Valid Barcodes 98.2% 1 10 100 1000 10k 100k
Barcodes
Sequencing Saturation 56.6%
Estimated Number of Cells 9,422
Q30 Bases in Barcode 97.3%
Fraction Reads in Cells 85.1%
Q30 Bases in RNA Read 64.1%
Mean Reads per Cell 32,663
Q30 Bases in Sample Index 916%
Median Genes per Cell 1,983
Q30 Bases in UMI 97.6% o e o0
. otal Genes -
Mapping
Median UMI Counts per Cell 7,911
Reads Mapped to Genome 87.4%
Reads Mapped Confidently to Genome 85.1% Sample
.. Reads Mapped Confidently to Intergenic Regions 4.3% Name Asym1-5000Cell
v " Reads Mapped Confidently to Intronic Regions 3.8% Description
Reads Mapped Confidently to Exonic Regions 76.9% Transcriptome zebrafish_GRCz11_exons
e Y Reads Mapped Confidently to Transcriptome 72.8% Chemistry Single Cell 3' v2

Reads Mapped Antisense to Gene 0.6% Cell Ranger Version 3.0.2
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Early epithalamus
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GO term analysis

head development-
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brain development -
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mitotic cell cycle
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GO term analysis
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How can we distinguish the cell from the left side of the epithalamus?

NODAL

Nodal
Response
Element




How can we distinguish the cell from the left side of the epithalamus?

Nodal target genes
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How can we distinguish the cell from the left side of the epithalamus?
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How can we distinguish the cell from the left side of the epithalamus?

Nodal target genes Early Epithalamus genes

tdgf1
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How can we distinguish the cell from the left side of the epithalamus?

Nodal target genes Early Epithalamus genes

tdgf1 Relative mRNA expression
igf2b 1,2
LA 26 irx7
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How can we distinguish the cell from the left side of the epithalamus?

cluster

UMAP_2
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UMAP_2

How can we distinguish the cell from the left side of the epithalamus?

Nodal target genes
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How can we distinguish the cell from the left side of the epithalamus?
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thalamus?
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Nodal target genes
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. How can we distinguish the cell from the left side of the epithalamus?

& GO.mitotic.cell.cycle vs NRE.genes
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Testing new putative candidate: cdc25Db




Testing new putative candidate: cdc25Db

control CRISPANT NRE noto-cdc25b




Why it Is so hard to identify the cell from the left side of the epithalamus?

amide biosynthetic process -

peptide metabolic process Count
_ @ o
translation - . . 60
peptide biosynthetic process- . . 80
. 100
ribonucleoprotein complex biogenesis .
ribonucleoprotein complex assembly - . p.adjust

1.439507e-85

1.374415e-19

ribonucleoprotein complex subunit organization -
2.748830e-19

RNA splicing, via transesterification reactions{ @
. — 4.123246€-19

—=

cytoplasmic translation1 @ 5.497661e-19

> ribosome assembly @

0.1 0.2 0.3
GeneRatio
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