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Spatial Transcriptomics approaches
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In-situ capture spatial transcriptomics (Stahl et al. Science, 2016)

Visualization and analysis of gene expression in tissue
sections by spatial transcriptomics
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10x Genomics Visium Spatial transcriptomics (2019)
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Library sequencing
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Spatial transcriptomics coverage
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Spatial transcriptomics coverage
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Same library structure as droplet-based single cell transcriptomics

Barcoded single cell cDNA

| 7SO | cDNA [anaers UMl CellBarcode | Adapter

Spatially barcoded cDNA

| 7SO | cDNA [eanores UMI | Spatial Barcode | Adapter

ms) Barcode / UMI assignment strategy identical to single cell transcriptomics
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Spatial isoform Transcriptomics (SiT)

The spatial landscape of gene expression isoforms in tissue sections

Auqust 24, 2020

© Ke'vin Lebrigand, © Joseph‘ Bergenstrihle, & Kim Thrane, & Annelie Mollbrink, € Pascal Barbry, January 5, 2022
@ Rainer Waldmann, © Joakim Lundeberg

doi: https://doi.org/10.1101/2020.08.24.252296

This article is a preprint and has not been certified by peer review [what does this mean?].
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Mouse olfactory Bulb (MOB) region annotation using short-read
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Mouse coronal brain sections (CBS) region annotation using short-read
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lllumina-guided barcode and UMI assignment
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Lebrigand, K., Magnone, V., Barbry, P. & Waldmann. R.
High throughput error corrected Nanopore single cell transcriptome
sequencing.

Nat Commun 11, 4025 (2020). https://github.com/ucagenomix/sicelore
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Spatial Isoform Transcriptomics (SiT)
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Short-read / Long-read profile comparison

a MOB ] CBS1 Il cBs2 Mo eIt -1
=094 r2=0.95 60009 r2=0.96 7
6000 6000 é §
o 4000 & &
¢ 5 4000 4000 . hﬂ-ﬂn
O a5
£ 0
O =
O © . o s w0 ° ot = =
Z 2000 2000 2000 UMI counts per spot Unique isoforms per spot
W cBs1
Mean=3,197 I} [ Mean=1,363
0 0 0 y i I
b 0 2000 4000 6000 8000 0 2000 4000 6000 8000 0 2000 4000 6000 g 2 . M
25000 Z s & & i
r2=0.91 30000 r2=0.97 r2=0.96
20000 sl )
o 20000 N o= ] ] T = ]
»n O 20000 UMI counts per spot Unique isoforms per spot
2 8 15000
% 8 W cos2 [ Mean=1,524
© % -
= 10000 ; 10000 o
10000 2 2
S 8
5000 2 =
B £
& &
0 0 0
0 10000 20000 30000 40000 50000 0 20000 40000 60000 0 20000 40000
lllumina lllumina lllumina
UMI counts per spot Unique isoforms per spot

Supplementary Figure 2. Comparison between lllumina and nanopore gene-level data. (a) Number of genes
detected per capture-spot; (b) UMI number per capture-spot. Dots are colored according to the different spatial
regions defined in Fig.2a for MOB, and Fig.3a for CBS1 and CBS2.

Supplementary Figure 3. Isoform UMI counts and unique isoforms per capture spot.
Means are indicated by red vertical lines.
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Plp1 Differential Transcript Usage (DTU) across regions (MOB)
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Plp1 Differential Transcript Usage (DTU) across regions (MOB)
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Cell type deconvolution using single cell external dataset (Tepe et al., 2018)
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Myl6 Differential Transcript Usage (DTU) across regions (MOB)
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Supplementary Figure 4. Mouse Olfactory Bulb (MOB) Myl6 isoform expression. (a) Schematic
view of Myl6 gene locus (mm10 build coordinates). (b,c) Expression of Myl6 isoforms detected
by SiT (b) and ISS (c). ISS isoform specific probes are indicated in panel (a).
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Supplementary Figure 7. (a) Data-driven annotation of the two coronal brain sections through transcriptome
clustering of short-read data. (b) Correspondance between pairs of spatial spots from CBS1 and CBS2 after image
alignment and distance minimization. (c) Visualization of pairs of spots belonging to same and different annotated
regions in the two coronal brain sections.UMAP plot coronal brain section CBS1 and CBS2 integration using
Nanopore isoform-level assay (I1SO) colored by cluster labels (d) and section of origin (e). (f) Heatmap of Pearson
correlation score between cells grouped by coronal brain section and clusters.
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Differential Transcript/Isoform Usage (DTU) across regions (CBS)
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Snap25 DTU across regions (CBS)
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Bin1 DTU across regions (CBS)
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Bin1 DTU across regions (CBS)
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Gnas DTU across regions (CBS)
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Supplementary Figure 9. Gnas isoform expression in coronal brain sections. (a) Exonic structure
of the different Gnas isoforms that are detected in CBS. Detection of Gnas-206, Gnas-208 and
Gnas-221 by SiT (b) and by in situ sequencing (ISS). ISS was performed using a tissue section from
another individual. (c) Contribution of each Gnas isoform to total Gnas expression.
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Gnas DTU across regions (CBS)
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Supplementary Figure 9. Gnas isoform expression in coronal brain sections. (a) Exonic structure
of the different Gnas isoforms that are detected in CBS. Detection of Gnas-206, Gnas-208 and

Gnas-221 by SiT (b) and by in situ sequencing (ISS). ISS was performed using a tissue section from
another individual. (c) Contribution of each Gnas isoform to total Gnas expression.
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2671723/
https://dx.doi.org/10.2174/138920207783406488
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UMis are crucial for long read single cell RNA-seq
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High confidence SNV calling calibration using short-read
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In-depth A-to-l RNA editing map of adult mouse brain
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SiT reveals A-to-l RNA editing specificity in the mouse brain
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SiT reveals A-to-l RNA editing specificity in the mouse brain
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Conclusion
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Conclusion
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How many long reads do we need ?

Depends on number of cells and mRNA content of cells (complexity)

1000 - 2000 cells @ < 10,000 UMls / cell

Isoform Profiling Isoform Profiling +
High accuracy SNV detection

entire

transcriptome targeted

variable
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Novel isoforms detection

Gencode N s Ew 0§ . Novel isoforms are expressed at low level
T S
3795 Gencode UMls/cell

onlyknownsplicejunctions | [N NN BN N 60 novel isoform UMIs/cell

only knownsplicesites | I W amm
atleast one novel splice site | I W W . Novel isoforms are expressed in fewer cells

100=
Total Al splice junction CAGE peak polyA site % of tot
in lllumina data

M <03

75=

Number of cells expressing transcript

Known Gencode 33,002 33,002 20,533 14,908 11,186 34% 50-
Novel 10,681 8,134 9,164 6,858 4,388 41% 25- I
o Y Y T
Only known junctions 3,063 3,063 2,644 1,939 1,696 55% Gencode kr}z‘:’("ﬁi‘:‘":e k”"fi;‘:sp"‘e ”°V;LZ‘:"‘E
Only known splice sites 2,111 1,905 1,906 1,366 1.11% 53%
Leakiness of the splicing machinery or
At least one novel splice site 5,507 3,166 4,614 3,553 1,577 29% physiologically relevant ?
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