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12 1. Single-cell RNA-sequencing, single-nuclei RNA-sequencing and spatial transcriptomics studies

reveal cellular and molecular heterogeneity in human neurological disorders [2]



Single-cell technology
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1% 2. Experimental pipeline of a droplet-based single-cell RNA sequencing in a nutshell. [2]

Single cell RNA-Seq
Pros e Captures cytoplasmic and nuclear transcripts
e Enhanced capture of immune cells for disease
studies
Large number of datasets have been

generated
Cons e Tissue needs to be fresh
e Dissociation induces stress response which
can impact data interpretation

e Biases toward cells that survive dissociation

process

Single nucleus RNA-Seq
e Can be used on archived samples
(fixed or frozen)
e Improved capture of hard to

dissociate or fragile cells

e Depletion of immune cells
e Capture of mostly unspliced pre-
mRNA

# 1. Comparing information from scRNAseq vs snRNAseq [3]



Single-cell technology in neuroscience
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1@ 3. High-dimensional single-cell RNA sequencing data can be visualized by using dimensionality reduction

algorithms to reveal cell clusters [2]
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18 4. Oligodendrocyte and myelin dynamics in the mammalian cortex throughout life [4]
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Method

Considerations

Publication/Protocol

Density gradient

Requires large sample input, as

significant cell loss is expected

e Nguyen, H. X, Beck, K. D,, & Anderson, A. J.
(2011).

o Nikodemova, M., & Watters, J. J. (2012).

e Del-Aguila et al (2019).

Myelin removal kit

Requires large sample input

e Isolation of Nuclei for Single Cell RNA

Sequencing & Tissues for Single Cell RNA

Sequencing
e Miltenyi Myelin Removal Beads

FACS

Useful when trying to enrich for
specific cell types and cleanup at

the same time

Requires large sample input

e Pan, J, & Wan, J. (2020)

H# 2. Myelin Removal

method



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3169264/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3169264/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3418565/
https://pubmed.ncbi.nlm.nih.gov/31399126/
https://support.10xgenomics.com/single-cell-gene-expression/sample-prep/doc/demonstrated-protocol-isolation-of-nuclei-for-single-cell-rna-sequencing-and-tissues-for-single-cell-rna-sequencing
https://support.10xgenomics.com/single-cell-gene-expression/sample-prep/doc/demonstrated-protocol-isolation-of-nuclei-for-single-cell-rna-sequencing-and-tissues-for-single-cell-rna-sequencing
https://support.10xgenomics.com/single-cell-gene-expression/sample-prep/doc/demonstrated-protocol-isolation-of-nuclei-for-single-cell-rna-sequencing-and-tissues-for-single-cell-rna-sequencing
https://www.miltenyibiotec.com/US-en/products/myelin-removal-beads-ii-human-mouse-rat.html#200-ul
https://pubmed.ncbi.nlm.nih.gov/32810482/

Spatial transcriptomics technology
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a Major events in evolution of prequel techniques
1991 in situ
1969 radioactive 1982 FISH of actin 1989 WM ISH in reporter in
ISH of rRNA 1977 FISH of rRNA mRNA Drosophila C. elegans
1971 1973 1975 1977 1979 1981
1973 radioactive 1982 immunological 1987 1989 ES cell
ISH of globin mRNAs FISH with biotin- Drosophila enhancer and gene
labeled probe enhancer trap trap in mice

b Major prequel WM ISH atlases
Horprequ 2002 GenePaint: first
mouse brain ISH atlas

2003 Oryzias 2006
1999 mouse: GXD latipes: MEPD Allen Brain Atlas
1994 scaling up WM ISH in 2001 C. elegans: 2004 chicken: zm;a%':i;“m e 201 mouse genitourinary 2020 Taeniopygia
C. elegans NEXTDB GEISHA i tract: GUDMAP guttata: ZEBTA

subcellular level

2014 2016 2018

2020

1995 first mouse WM ISH

2001 Ciona 2005 first 2007 Xenopus 2017 human and mouse
screen

intestinalis: miRNA atlas laevis: Xenbase lung: LungMAP

1998 AXelDB: 1,765 clones 2003 %:&rafish: 2006 BDTNP: towards

in Xenopus laevis single-cell resolution
2000 Halocynthia 5
roretzi: MAGEST 2002 D melanogaster:
€ Major events in evolution of current-era techniques 2013 high-
throughput RCA +
1996 commercial LCM 1SS

2002 combinatorial
FISH for mRNA

2012 Tomo-array of

1988 ligase SNV 1995 cDNA
detection mouse brain

microarray

2015 MERFISH

1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

1976 LCM 1989 single-cell

cDNA amplification

1998 smFISH 1999 LCM +

microarray

2008 RNA-seq 2019 GeoMX DSP

2014 seqFISH

1989 FISH with 1998 Solexa founded 2016 spatial
combinatorial transcriptomics
barcoding
Prequel ROI selection NGS barcoding smFISH ISS

13 5. Timelines of major events [5]
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Illumina

nCounter

Any sample, FFPE or fresh
frozen, use any morphology
marker, detect RNA

and/or Protein.

Image and profile RNA and
Proteins with GeoMx DSP.

% 6. GeoMx DSP Workflow.[6]

Count on nCounter or NGS. Pre-defined data processing
pipeline, interactive data
analysis and accessible

biological insights.
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Library . Data Processing
Sequonchng & Visualization

Sample Prep Probe Hybridization CytAssist Probe

& Imaging & Ligation Probe Capture Extension Construction
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13 7. Visium HD Spatial Gene Expression assay workflow[7]

Visium

B cuuster 10

J& 8. A side-by-side comparison of Visium v2 data (left) and Visium HD data (right) in FFPE human
colorectal cancer, demonstrating the enhanced discovery power of whole transcriptome spatial gene

expression at single cell-scale resolution.[8]
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Spatial transcriptomics technology in neuroscience
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Ebiogen’s AH|A
1. Single cell RNA-Seq

ZHOILE M= HErel HAM 242 SHAES S55H7] flof HEMZS FAME 2Mde + U= Single

|
cell RNA-Seq MH|AE XS5t QUCH 3] L[o|M Fetot 242 5H7] 2I8HA Brain Tissue dissociation &

Myelin removal AMH|A HZ0| 7+S3HC}

Service Info.

Sample requirement+ -Fresh Tissue 200 mg++

- Cell line : ~1x10° cells in 14ml media(Cell viability >90%)
- Primary cell or FACS sorted cell : 250,000 cells in 500 ul media(Viability >70%)

Library method 10X Genomics Next GEM technology
NGS run format Nova-Seq 6000, PE100bp
Data yield + ~60,000 reads(30,000 Paired Reads) per cell

Number of Target cell+ ~5,000 cells
Turnaround time ~4 weeks after Cell counting & QC

Sample type Cell, Nuclei, Tissue

+ 7| MEZ=, SE MZ, AEY read =& MH|A Q2[A| B ¢olstd =F0| 7ts

or

++ Tissue dissociation A{H|2A 3 myelin removal AMH|AE RISHA 3 XL 2|50 TR Tt

Data analysis

OlHtO| MO M=  AHM| WSt E2ME  ExSCEA(Excel based Single Cell Expression  Analysis)2t
WinSeurat(Windows based Seurat)2 M3 &2ZM single cell RNA-seq H|O|E{E ECt #1 X@}™oz CtE
= UAEE X5t A2, Cell QC report & ZE8TH 10X genomics Cell Ranger data 2F Loupe browser £
0|83t Gene expression data, UMAP tSNE, Feature selection, Clustering heatmap, PCA, Cell type annotation,

sub-cell type OIS EY 52 LIS 4= X[Jst ULt
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GeoMx DSP Service

GeoMx DSP HH|E 0|83t =& LHOM HAFMZ SsHA MES| morphology € =05t o= F9,
MIE ErRIO| CHoE CHElA = FMXIS| a2 =olgt = U= AMH|AO|CE Fresh Frozen, FFPE sample
type Of &8I0 Human 2 ZE ZZF0M HE 7tstt EEE 7KDL U204, Deconvolution, PCA, tSNE,

UMAP 5 CHfeh 242 Xlgisicaln ich

Service Info.

Service Name GeoMx Spatial WTA" Service GeoMx Spatial CTA" Service GeoMx Spatial IPA" Service

Species Human, Mouse Human Human

Number of Gene Human ~18,000ea / Mouse ~1,800ea ~570ea
~22,000ea

Data yield ~100 reads/um 2 ~30 reads/um 2 ~200 reads/um 2

Sample type Tissue (FFPE, Tissue microarray, Fresh frozen tissue, Core needle biopsy etc,.)

Sample size 14.6 x 36.2 mm

Turnaround time ~3 weeks after ROI selection

Publication NanoString GeoMx Publication

*WTA (Whole Transcriptome Atlas) / *CTA (Cancer Transcriptome Atlas) / *IPA (Immuno-Oncology Proteome
Atlas)

Data analysis

o

ob clusters, heatmaps, volcano plots,

>

HA

Gene expression 229} spatial information S Z&st 248 X[ |HCE

bar graphs, box plots, scatter plots 2t Z2 CtF$t visualization O| 7+s 3L}


https://www.nanostring.com/resources/publications/?block=block_5fd3c28b1f87c&post_type=publication&orderby=date&order=desc&paged=1&pagination=load_more&search=GeoMX
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Comparative Analysis of Single-cell and Single-nucleus RNA Sequencing
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https://nanostring.com/products/geomx-digital-spatial-profiler/geomx-dsp-overview/

Visium HD: Spatially Resolved, Single Cell Scale Gene Expression Mapping of FFPE Tissue

Your introduction to Visium HD: Spatial biology in high definition, 10X genomics Blog



https://www.biocompare.com/Editorial-Articles/613971-Comparative-Analysis-of-Single-cell-and-Single-nucleus-RNA-Sequencing/?utm_source=twitter&utm_medium=social
https://nanostring.com/products/geomx-digital-spatial-profiler/geomx-dsp-overview/
https://www.10xgenomics.com/library/caa8b3
https://www.10xgenomics.com/library/caa8b3
https://www.10xgenomics.com/blog/your-introduction-to-visium-hd-spatial-biology-in-high-definition

