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Genomics research is shifting from bulk to single cell to spatial

Bulk . Low Resolution High Resolution
u Single Cell Spatial Spatial

Transcriptomics Transcriptomics Transcriptomics Transcriptomics
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Development of Spatial Technologies

@ RNA-seq of individual
cryosections

. In silico reconstruction of spatial data
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*SpaTial Enhanced REsolution Omics-sequencing
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Asp et al., 2020 (BioEssays)
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Stereo-seq: SpaTial Enhanced REsolution Omics-Sequencing

(' DNB patterned chip £)  cID sequencing

500 ! 715 nm

e Library construction 9 Spatially resolved
& sequencing transcriptomic profiling
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STOmics Fluorescent Set-F1 workflow @ TOTAL TIME: ~4 HRS

) 30 min *variable

O 1hr O itr *variable

“variable 000 :n Oanr-8hr
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OO Nuomin

Proceed to Sequencing
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Data Analysis

STOmics Analysis Workflow (SAW)

Four Inputs:

1. Fastq:sequencing data

2. Mask: CID information

3. Reference: Organism genome
4, Image: nuclear stained image

Final Output: GEF /| GEM

[E 1G reads &4 bit CentOS/RegHat 7.8 Minimum requirements:  Higher requirements:
&4 bit Libuntu 20.04 D gcoes Bmc Bame O Tooes B 2sc Bm

fiapping 000> - & -
Dbarcode mapping
Dadapter filtar

Reference
(IRNA alignment

merge barcode recds count

{Donnotation
{Ddeduplication
Giget gef

Imoge regus:rqf.{:n

(Iitissue cut
Erstatistics

Main Results
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Spatial Transcriptomics Analysis in Python (Stereopy)
In-house visualization pipelines

STOmics Analysis Platform (SAP)
Cloud-based visualization website

Sterec-seq AnnData
gem/gef

| |

v

StereoExpData

position
Preprocessing  quantile,
scl'ranstorm; etc.
PCA/Umap;ete,

r _________________________________ 1
! Tools !
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Nanoscale Resolution

v'Subcellular Resolution

v'Single cell segmentation

Nucleus/ Nucleus/
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10 um (20 x 20 = 400 spots)

Chen et al., 2022 (Cell)
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Panoramic Field of View and Full Capture
13.2cm x 13.2cm
(Human Brain)

v’ Centimeter-level Panoramic Field of View _

v" (MiRXES can offer 1cm x 1cm)

v'"Whole Transcriptome Capture

1.3cm x 1.5cm 3cm x 5¢m

Mouse Brain Monkey 6cm x 6cm
0.65cm Posterior (Monkey Brain)
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Comparison of V to StereoSeq

V StereoSeq
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¢ CelPress
Developmental

Cell

A i

Stereo-seq publications

Published in highly impact factor journals:
Science, Nature/ Nature Communications/ Cell Research/npj Precision Oncology,
Cell/ Developmental Cell/ Cell Reports Medicine, Plant Biotechnology Journal, Advance Science
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Spatial resolution of axolotl brain
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Science:
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Spatial landscape of adult axolotl telencephalon Development

250 um ( i7)

DISTANT x

Wei et al., Science (2022) Volume: 377, Issue: 6610

» Axolotl brain injury model to capture the cell lineage transition during regeneration and
to compare with developmental process

> High-definition and large-field Stereo-seq technology to generate spatial transcriptomic
data at single-cell resolution from sections that cover both hemispheres of the axolotl
telencephalon




Axolotl Spatial Quest&ons" Stereo- -Seq
Reveals Brain Regeneration Insights on
Salamanders SCIENCE

2 Sep 2022
Vol 377, Issue 6610

https://pubmed.ncbi.nlm.nih.gov/36048929/ Wei X, et. al. Science. 2022 Sep 2;377(6610)

September 7, 2022



https://doi.org/10.1126/science.abp9444
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Development related radial gilial cells (DRGCs) identified- the subpopulation was
present in dominance throughout developmental stages but decreased in number
and disappeared after juvenile stage.

Sample collection BKC B oipcs Immature DMIN MSN B sstin
: Bl ccnoiree [P oircs B v mature DPEX Bl nsL B striatumin
H cven B orPEX I immature MPEX NPTXEX B unknown
CP B orGC B immature MSN B nPYiN B vivc
B orct IMC B immature NPTXEX BoLco B WNTRGC
- lle Immature BKC Bl immature StriatumIN Bl SCGNIN
B DIPC3 B immature CMPN [l MPEX B SFRP1RGC

St44  St.54 St.57

Vieta. = metamorphosis

Wei X, et. al. Science. 2022 Sep 2;377(6610)

St.=stage




mirxes

TO KNOW. TO ACT.

Stemness and proliferation activity of RGCs

> Stereo-seq data clearly shows that cells positive for neural stemness, cell cycle and translation module
significantly dropped in number and became restricted to the ventricular zone (VZ) region.

L NSC module Exp. low BN high
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Wei et al., 2022
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Identification of novel RGC type
(REARGC) after axolotl injury

> A novel type of RGC (hamed REARGC
for reactive RGC) enriched at the edge
of region but not in intact right
telencephalon sections was identified.

> This injury-specific RGCs showed high
expression level of genes e.g., Nes,
Krt18, Tnc and Ccna2, indicating stem
cell state and high proliferation activity.

> REARGCs were the dominant cell type
in wound area from 2-20 DPI.

BKC B oPex B neL REARGC B unknown
B ccnpiree IMC nNPTXEX [l sconiN B v
B cven B mmaturenetxex [lneyin B srreiree [ whTRee

cP B vPEX osnL [ sstiv

DMIN B visn Mouco M stiatumin

2 DPI 5 DPI

ccNDiRGC [l ReArGe M sFrRPiRGC [l WNTRGC [l Others Exp. low I high

Wei et al., 2022 (Science)
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REARGCs has dual roles of inflammatory response and cell propagation for tissue regeneration
> Early and transient expression of wound response related genes (Modulel) was observed at 2 DPI at

wound edge
» Second wave showed continuous induction of proliferation induced genes (Module 2) in REARGCs from

10 to 20 DPI when REARGCs expanded in number.
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E

Wei et al.,

Proliferation of
REARGCs confirmed
by EdU staining from
injury site along VZ
region

2022 (Science)




mirxes

TO KNOW. TO ACT.

Regeneration intermediate progenitor cells 1 (RIPC1) identified as intermediate
state between REARGCs and immature NPTXEX

A

e} /i BKC B oPeX sl ReaRcC [ ssTIN
. A Vi Bccnoiree  IMC NPTXEX Il RIPC1 B striatumin
> Earl y an d transient . Bcven B inmature NPTXEX [iNPYING [liRIPC2 B unknown
| ¢ cP B veeX osneL [llscenn vime
DMIN Y Bouco [PsFrrircc JWNTRGC

expression of wound
response related genes

Four adjacent cell

(Modulel) was observed at 2 0_500 ym hoin
DPI at wound edge i REARGCs, RIPC1s,
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> Second wave showed NPTXEXs, and

continuous induction of mature NPTXEXs

proliferation induced genes

(Module 2) in REARGCs from 8 15 DPI-2 15 DPI-3 15 DP14
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Wei et al., 2022
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Spatial landscape of adult axolotl telencephalon Development
250 Hm (stage 57)

o w E
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b, e Thp

(15 days post- injury)

Neural
progenitor

¥

Neuroblast
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\ 4
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Regeneration

Reactive
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progenitor

Intermediate
progenitor

\ 4

Immature
neuron

¥

Mature
neuron

Wei X, et. al.
Science. 2022
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On the cover: Stereo-seq dissects cell-type composition in an E16.5 mouse
embryo sagittal section

Stereo-seq Spatial transcriptomics at cellular resolution

DNB patterned chip Anatomic regions Segmented cells
(up to 174.24 cm?) &

> Spatial and Temporal transcriptomic
dynamics during mouse organogenesis at

220 nm cellular resolution
/5001715 nm Wl | > Cell-type heterogeneity: identification of
& S previously undefined cell subtypes or cell
states
In situ RNA capture
; 3 » Decipher developmental disease
Mouse Organogenesis Spatiotemporal susce ptibility
. Transcriptomic Atlas (MOSTA)
chNA 8 stages B 1
. 53 sections

Spatially resolved
transcriptome

Chen et al., 2022 (Cell)
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Mouse Embryo Development

Robinow syndrome Maxilla
(Wntba) -
Floor plate e g
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b 7 w® ’ g\ : f %
| Limb 1 mm

Brain-lung-thyroid syndrome Subpallium Hypothalamus
(Nkx2-1)

‘f‘

9§

Lung

Chen et al., 2022 (Cell)
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Spatially-resolved transcriptomic profiles in
multiple regional sites in human liver cancer

Multi-regional sampling scRNA-seq & Stereo-seq Margin area profiling Characteristic validation

& clinical associations
Margin area (M) 'l]: | \\/ !

Cohort 2
_:: ) Stereo seq slide processing E&ohom(,m A=10) Cohoma Cohort4

(HCC, n=53; Cohort5 (ICC,n=93) (Pan-cancer,

ICC, n=52) (HCC, n=159) n=56)
Paratumor | . | _|
tissue (P | ] |
_ ( ) ScRNA-seq Cell Type ﬂ E EI I -
(T,5; M, 5; P, 2; LN, 4) :: - ==! | n

Mu[tlplexed RNA, protem HC Multiplexed
IF IHC data IF

< = i e et - ~Group A pAAV-Saas-Sh
N e B =3 b il ~Group B pAAV-Control
o P J‘: 4 . : w - i s, "0 Z SIS *
. . . Time %
Spatial transcriptomics(Stereo-seq) Soatial h ‘ Survival analysis Gias ok
(T, 12; M, 21; P, 10; LN, 10) palial. helaragenely in vivo

Lymph node
(LN)

Tumor tissue (T)

Survival

Liver cancer (HCC,6; ICC,17)

Wu, L., Cell Res 33, 585-603 (2023)
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Spatial heterogeneities of Cell Types in Liver Cancer Tissues

> Spatially, immmune cells such as macrophages were observed to accumulate primarily around the tumor
border in margin areas, indicating a distinct immune microenvironment around the border

Macrophage B cell Plasma cell Endothelial Fibroblast
Cell densite s oo v
g A ? lngh 3D cell distribution
R . ‘ a
5 w -" “" ( Tumor tissue Paratumor tissue
’% ‘s o @"
'._. ') .‘
S _ > ' 4 Ad .)l % ‘
© O . 4
::En % e ‘ .
2" Ty Lesr t‘
g e D'
’g g : . .: * 't . -
g= . - \- e. die
= il :
g - -
8 Lymph node
g
=
=
& o ik
@
o ;
% 9 -
2 e % LC5-LN ® :
ﬁ .
i) s =
28 R
= g ‘?s.."
50 ]
EE )
=
z | Boell M DC Endothelial # Fibroblast ¥ Macrophage M Plasma cell TINK

Wau et al., 2023 (Cell Research)
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Tumour Border Segmentation Strategy Based on Stereo-seq

> Based on Stereo-seq, the margin areas along the border was segmented into
several layers (layer representing a 250 um-wide zone from the border).

> Each layer was divided into 100 equal parts along the normal direction of the
border

> Revealed significant enrichment of immune cells and fibroblasts on the tumor side

) ) Normal direction —_— Cell type
Signature (i,j.k....) o e[ 3 3
Tangential - o - o ) ) ! ! = Immune cell
direction 3‘_";‘“ e - " 8.0 : g =B cell
S gr e 2 0.3 + Macrophage
)\ e Qe & e = - -
% ORI I
Smoothing o”@:?t?,,. L F L @9;@,@'}\@@‘3 3 «DC
othi &%‘29/ @g":pg/:b SEAS w 0.2
& Gridding : A7 ¥ o “* Plasma cell
Tumor Border  Paratumor 5 0.1
=
Tangential direction 3
U I e e —
i \ 9 \
e |-\/\/\.../\,J‘\__, i \c_-\““go‘?@bc Y 9‘“@*‘“@\"‘%{) et
Gene (l) _ ) 00,.6 R (5"150’5 Qﬁ'ﬂ ®)
Hallmark (m) 0 25 50 75 100 A9° P 7" 9 X
e diong buroer Tumor Border  Paratumor

Wau et al., 2023 (Cell Research)
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Differentially Enriched Pathways in different parts of Liver Cancer Tissue

Enriched pathways for upregulated genes in different regions

5

& & & o* \"“eﬁ;\ @ {@@;

h{@pc?{\ ” EQ\GE\ Gd{é@ g‘tﬁ"& &.{@@“@Q& o o ngw@ \“Q'f;ﬁé\

Tmor [T @B OGO
Margin-Tumour .t —¢ —’ * -‘| -’ -‘- ‘-
Margin-Paratumour wm-r -@ "Q‘ -@ -4 @ -4 -Q—
Paratumour tissues g/ -’- —’ -‘- —‘ ’- —* -’ ’_
metastatic Lymph Nodes <@ = | =@ = <O |<O— [<O—+—<=O~

10° 16 15 2015 255 125 175 125 175 175 235 16 2212 20 11 4710 175 10 15075 15 08 14
GSVA score

> Pathways related to epithelial-mesenchymal transition (EMT), the TMEs
(e.g., hypoxia, angiogenesis, TGF-B signaling), inflammation and
apoptosis, glycolysis and oxidative phosphorylation, and immune
response were highly enriched in the tumor-adjacent part of margin areas
compared to tumor tissues.

> Implies tumor margin areas might be a complex region characterized by a
hypoxic microenvironment, robust inflammatory responses, and high

Immune escape.
Wau et al., 2023 (Cell Research)




mirxes

TO KNOW. TO ACT.

¢

Angiogenesis
= Apoptosis

= |mmune escape
- EMT

Invasive zone in human liver cancer identified by Stereo-seq

> Tumour cells in the first layer from the border (- u G D e G2M
250~0um) exhibited the following compared to other g . i W s
layers: L g o
> 1 activation of hypoxic response pathways, %_0'1' $lf¢ .
angiogenesis, and EMT signatures O-02y "
> 1 apoptosis R e
. . . PR PR, *é
> | proliferation capacity g;‘..‘:"g.. 2ep “"Qﬂ@ ‘a:%ﬁ“ =
> 1 pathways related to fatty acid metabolism, Tooer ey e
including fatty acyl CoA synthesis and fatty acid B
oxidation = Glycolysis
Suggests that such tumor cells close to the border *fgffmine metabolism
. e g . . - cycle
could actively initiate metabolic reprogramming, @ 5l .« Fatty Acyl CoA synthesis
important for tumour invasion g ¢ = Fatty acid B oxidation
® 0.0+
_ <
> Cells in the paratumour layer closest to the border: 7 ~0.2:
> Show enrichment in apoptosis, angiogenesis, © 4.
proliferation capacity, hypoxia, and glycolysis ]
were significantly enriched 0"' 1‘9“5Q’Q\:%Q O 5&‘*‘@&@{\
:[“::% _5% 0 ‘:9
Tumor Border Paratumor

Wu et al., 2023 (Cell Research)
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StereO'Seq (SpaTial Enhanced REsolution Omics-

sequencing)

¢® Cell Reports Medicine Log i

ARTICLE | VOLUME 4, ISSUE 10, 101231, OCTOBER 17, 2023 Al allerzle BB E 0l

Cancer-associated fibroblasts undergoing neoadjuvant chemotherapy
suppress rectal cancer revealed by single-cell and spatial transcriptemics

Pengfei Qin 16 o Huaxian Chen ° e Yuhang Wang e - Jufang Wang 2 e Shiping Liu 2 e

Hongcheng Lin & 7 e Show all authors e Show footnotes

s ® DOI: https://doi.org/10.1016/j.xcrm.2023.101231 M) Check for updates

Qin et al., 2023 (Cell Reports Medicine)
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Cancer-associated fibroblast (CAF) undergoing neoadjuvant

chemotherapy suppress rectal cancer

FOLFOXIR]
FOLFOX, XELOX
FOLFOXIRI+Bevacizumab

Neoadjuvant chemotherapy

AN

™
. _{ Paired sample }‘ .

Rectal cancer

Tumor regression

= .;_7.::“ CR(7 patients)

PR(15 patients)

Microenvironments atlas

P 34 !r | b &
gl
Clustering I )Iqmlmtation

NR(5 pati{@

Surgical specimens (27 samples)
Endoscopic biopsy (2 samples)
l )

Single cell transcriptome
sequencing (56 samples)

Endoscopic biopsy (27 samples)

Spatial transcriptome
sequencing (4 samples)

Expression profile

Chemotherapy response

| TR P TR MR

T 1 :
3| é f P i
“la Pl ow] TGS

-

PE FO PE PO FE PO

Cell proportion Palhway??régram

Cell interaction Colocalisation

»>Clear viewing field and robust confirmation of cell composition, proximity, interaction and

signaling pathways.

> Confirmed cell-cell interactions by correlation analysis (scRNA-seq) and spatial co-

localization (Stereo-seq).

>»Revealed CAF subset complexity and roles of tumour promoters and immune activators.

Qin et al., 2023 (Cell Reports Medicine)
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Cell distribution of CAF subsets in Complete vs No Regression

D Complete Regression (CR) No Regression (NR)
ST-CR1 B ST-CR2 ST-NR1 ST-NR2
2 mm m e 2 mm m

o CAF_PI16

o CAF_SLIT2

» CAF_ADAMZ28
» CAF_BMP4

» CAF_FAP

« CAF_MMP1

e CAF_PI16, CAF_SLIT2, and CAF_ADAM28 dominated the TME space of CR samples,
whereas CAF_BMP4, CAF_FAP, and CAF_MMP1 were the major components in the

TME space of NR samples

e Cell distribution of CAF subsets (CR vs NR) in Stereo-seq data is consistent with the

abundance observed in the scRNA-seq data.

Qin et al., 2023 (Cell Reports Medicine)
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Spatial co-localization of Prostagladin (PG) synthase and
receptors observed in CR but not in NR

> Background: Based on GSEA data, the most upregulated pathway in pCAF
(positive response CAF) was the prostaglandin (PG) response, suggesting
that PG is involved in reshaping CAF populations

> Significance: PG interactions between ECs and CAFs affect rectal cancer

PG syrithesE P EQ Sein| [sT-CR1 ST-NR1
..;ié..':f-‘-t' f:‘:;"n.'?:", - & - o & ." -
o ey e ) [ 3 e
1.' oF | By L f
A 2
I - L8
o w- -
LA - .
F
- a
“
-3 ‘ - !
* - . a®
» Y ' & -
‘ *. l'l =
t‘. o s . . e
= 3

Cagy = 0-39 G, = 0.066

AEC_vein (with PG synthase) 2 mm A EC_vein (with PG synthase) 2 mm
!CAF (with PG response) | B CAF (with PG response) 1

Cadj - intensity of colocalization between two cell sets
Qin et al., 2023 (Cell Reports Medicine)
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Spatially diverse colocalization of CAF subsets with immune cells

» CAF_PI16 strongly enriched CD8+Trm,CD8+Tem, and cDC2s in CR samples,
with higher levels than negative response associated CAF (nCAF) subsets.

CD8_Trm & _
S8 Tiarn, : z Z& ; “Counts” - number of immune
CD4‘T Co cells surrounding CAFs in less
ISR B o0 than a 3-bin range.
- 0.25
cDC1) @ ' 0.10
coc2| @ . W & Cadj - ipter_msity of
" Counts colocalization between two
acro_C1QC{
L cell sets
Macro_SPP1{ @ W & & o 100
. 300
B_cell| . 500
Plasma_B{ (
o q e N ) A
@) ) N

. Yo : .
Positive response associated CAFs Negative response associated CAFs Qin et al., 2023 (Cell Reports Medicine)
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Immunoregulation of positive response associated CAFs in T cells

CAF_PI16 CAF_SLIT2 CAF_ADAM28
C,y = 0.19 Cy =031 C,,; =0.13
- : 9 “an v
ii ® 'l l-."’ {
‘: 3 '- .I.‘: ‘:l e ) lﬁ‘glﬁm " > .:
- h". ‘..... -} ., i o .‘t
- . .' J £ 2 % '*.& ] “..“.
~l'u. : ] > ““ q;l 3 'n -“;l
o Ba p ...' At = - E B ~ 1
l‘l » E " ':.f_? i %
ST=-CR1 ~ ST=-CR1 ST=-CR1
low high
Acxcriz'car [l CDE Tem(TCR signaling) 2 MM, [ |
Tem = effector memory T cells ——
CAF_PI16 CAF_SLIT2 CAF_ADAM28
Cpq = 0-30 ) C,, = 0.42 C,y=0.25
i - [ 2™ Ll & i
e s n *e '\i# S
. ﬂ. 2 . ] :"-‘ .:‘::‘k‘l r X
i " i @
& a A .
g
e e L .
‘l .r g H ‘I . -l e ™ s, =]
ST-CR1 \WiE® ST-CR1 « . ST-CR1
. . . high
ADcN*caF  McDC2(antigen presentation) 2 MM low
b . 1

cDC = conventional dendritic cell

density

> Spatial colocalization of
CAF subsets expressing
CXCL12 and CD8+Tem
with active TCR pathway
in the ST-CR1 sample.

> Spatial colocalization of

CAF subsets expressing
DCN and ¢cDC2s with
active antigen
presentation pathway in
the ST-CR1 sample.

Qin et al., 2023 (Cell Reports Medicine)
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Interaction between CAF_FAPs and malignant cells in NR samples

but not CR samples
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Highlight interaction between CAF_FAPs
and malignant cells
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Distance to CAFs

Qin et al., 2023 (Cell Reports Medicine)
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TO KNOW. TO ACT.
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Cryosection in situ mMRNA Sequencing and
\_ capture segmentation
4 hAY4 N\

N\

3D modeling and
tissue annotation

Wang et al., 2022 (Developmental Cell)

Y

Tissue subregion identification

Spatial cell state change tracking

\ Spatial regulon identification

Drosophila Embryo & Larvae Development

3D reconstruction of spatial
transcriptomes of Drosophila
late-stage embryos & larvae
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TO KNOW. TO ACT.

Zebrafish Embryogenesis
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Integrated analysis
Zebrafish Embroyogenesis Spatiotemporal Transcriptomic Atlas SPOTlight spatially resolved developmental trajectories
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Liu et al., 2022 (Developmental Cell)

|dentification of potential interactions (signalling pathways)
based on spatial distribution of ligand-receptor pairs
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TO KNOW. TO ACT.

List of Species & Tissues

Hypophysis Embryonic Soybean -
Lymph node h.edart
Parietal lobe K.' ney
Lung cancer ver . Drosophila = !
Hepatic cyst Whole brain 5
" Hepatic hemangioma Pancreas |
Fatty liver Heart Zebra fish ;—;ﬁﬁp
Cervical cancer Th\llmUS
_ Colorectal cancer Colon |
Lymph node cancer Cecum Salamander @@ ®

el Ovarian cancer T§Stls

Brain cancer Jejunum
Foot Pad

Brain
Thyroid cancer
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X
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Macaque 41
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TO KNOW. TO ACT.

Thank you!

email: craigmorley@mirxes.com
emall: michaelfanelli@mirxes.com
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CID: Coordinate Identity Barcode

Captures the XY coordinates of the chip,
Each chip has a unique set of barcodes.

MID: Molecular Identity Barcode

Short barcode sequences used for uniquely
tagging each molecule. UMI and MID terms
are inter-changeably used.

DNB: DNA Nanoball

Mask File

Capture spot on stereo-seq chip

Vendor generated file that
contains CID Barcode
information. Identified by
unique Chip ID.

STEREO-SEQ CHIP

- 00000 00

=

S 000000 00

< P00 00O OO

5 000000 0O 1cm
(]

o 00000 00

' S00 nm

Capture Ceanter to center distance

Spot

(220nm)



FASTQ Files

Tissue Image

Q30 Scores

Q30%: Percentage of bases with phred quality
score greater than 30, indicating 1 in 1000 chance
of base calling error.

CID (Coordinate Identity) Q30
UMI (Unique Molecular Identity) Q30
Seq Q30

A preliminary QC is performed on the fastq
file to determine the quality of the data.

Q30 cutoff is 85%. The scores are
consistently achieved above the cutoff, for
almost all cases.

ImageQC software is used for tissue image
QcC.

It provides the score, indicating the ability of
the software to detect the track lines
captured in the image. The detected track
lines enables the superimposition of tissue
image on the count matrix.

QC Score Pass/Fail

Image Track line QC Required >= 0.5
Score



Reads 2

25 bp 100 bp e 10bp
_j@_lﬂ o _
= " Readsl " |
50 bp (cycle26-40dark reaction)
EE Sequencing TN Barcode B Fixed . MVID . Poly (dT) ! Insert I Sample barcode

sequence sequence

STAINED TISSUE IMAGE

FASTQ FILES

MASK FILES

. o : Stained tissue image in .tif format.
Files containing paired end

seguencing data.

Vendor generated file identified by
unique chip ID number.

It is used for obtaining tissueCut
gene count matrix.

Readl — CID+ UMI
Read2 — PolyA transcript

Mask file contains spatial coordinates
information




Readl
FASTQ File

VENERIE

Alignment

CID Barcode Stats

Reads not mapping to a
valid CID barcode in the
mask file, are filtered
out.

Total Reads

Filtering

Reads Filtration Stats

Low quality reads, and
reads with adapter or
DNB detected are
filtered out.



genelD X y MIDCount. = ExonCount

Genel 121 2 : 1
Gene?2 234 f 1
Genen 234 { '. 1

Microscopic stained tissue image is aligned to the Gene
Expression Matrix (GEM), with the help of the track lines Overlay Image the gene count matrix to extract
detected. expression from tissue covered area

The image is rotated, flipped and/or scaled to achieve the
alignment between the coordinates in the GEM file and the
image track lines.



Genel 1000 1200
Genel 1200 1200 3 1
Gene2 1300 1350 1 1

GEM Format — Gene Expression Matrix Format

It is a tab separated format, describing the gene
count information at each capture spot.

HDF5 "SS200000135TL_D1.raw.gef" {
FILE_.CONTENTS {

group  /

group  /geneExp

group  /geneExp/binT

dataset /geneExp/bin1/exon
dataset /geneExp/bin1/expression
dataset /geneExp/bin1/gene

}

!

GEF Format — Gene Expression File Format

It is a hierarchical format, describing the same
information as GEM format. This format is widely
used for downstream analysis, as it requires shorter
time to read and parse the file contents.



SQUARE BINNING CELL SEGMENTATION

000000000

900000000

(X X X N N 1X X

0000 GOISO

o00O0OGOOGE

90000 0CGOC®S®

Representing Bin3 example, Representing cell boundaries determined
demarcating 9 spots as one cell. by the cell segmentation algorithm

Aggregating the expression of sub-cellular capture Defining single cell boundaries, using stained tissue
spots, in a square pattern, mimicking the average cell image and gene expression data, using Stereocell.

size. For e.g. — Bin20 corresponds to approximately 10
microns size. Imagel software can be used for Image visualization.



Step 1: WSI registration Step 2: Molecule labelling

Se— ‘ r. SRR D }
- . Tissue | Nuclei
FOV-Tiles : --"""_”—‘---“

lecule labelling |

Fig Schematic diagram of StereoCell

The algorithm helps generate cellular
mask using the gene expression map and
the nuclei-stained image.

Other Tools

Overlap map of nuclei-stained image and
cell mask generated by the cell
segmentation algorithm
The map is an indicator that all the nuclei
stains are accurately labelled by the cell
mask



5000 Bin100
Violin plot representing

distribution of number of
4000 genes counts.

StereoCell

y_counts
S
3

s b

I 2000

Bin20

0 é

N_gene
5
8

Bin20 199.1 386.8 120,210
Bin50 933 2377.5 19,557
Bin100 2594 9249.6 5,027

Stereo Cell 425.3 943.5 31,345



21 vs. rest Other TOOIS

175

- Meninges
o] ) Mouse Hemi Brain Cluster No.21
s 1 & 127
S5 s 2 s 13 v
e 3 e 14 e
s 4 e 15 -
& 5 16 o owe
o 20 & 6 17 il
2 e 7 e 18 bl
g_ e B e 19 itk
- e 9 & 20 ik
10 e 21
e 11 22
m —

T T T T
g 8 2 = 5
=4 = [si = =

T
=
genes

Spatially aware clustering, and identification of highly variable gene in cluster no.
21, confirms the identification of Meninges.

Tools used: DeepST & Scanpy

Ref - Chen A et al, Spatiotemporal transcriptomic atlas of mouse organogenesis using DNA nanoball-patterned arrays. Cell. 2022 May 12;185(10):1777-1792.e21. doi: 10.1016/j.cell.2022.04.003. Epub 2022 May 4. PMID: 35512705.



Not Usable
for Analysis &

Corroborating CNV results
with Pathologists annotated
HnE tissue images

Pathologist |

Roferences {Cells)

1
s 1‘ marked tumor
' ' area

i sl g
)

BB BB s
L T

Annotation of cell types
of interest

|1||:.'£'
(]

Dbsenations I:Cniljsl}

N TR VTG

ST R S
i

Low Genomic Alterations High

Li

O Reference cells

8 Tumor -l 8 Tumorll [ Negative control

Identification of Copy Number Variations in

cells across a tissue & mapping the cells back to ® Beellsl @ Endothelial cells
. . . . @ Beells-ll @ Plasma celis
their original location e Beelisll @ others

Erickson, A., He, M., Berglund, E. et al. Spatially resolved clonal copy number alterations in benign and malignant tissue. Nature 608, 360-367 (2022). https://doi.org/10.1038/s41586-022-05023-2



A GUI based tool for preliminary visualization of secondary files

Download the tool to visualize

e Gene Count Matrix (GEF Files only)

* Spatial scatter plots at different bin sizes StereoMap: Overlay of tissue mask with ssdna
image

e Expression of genes of interest

* Image RPI files

This file is generated during the image registration step, in

secondary analysis workflow

* Image layers like ssdna stain, tissue mask,

cluster2
® cluster3
® clusterd
® clusters
® clustert

other stained image layers (if available)

e H5ad combined cellbin GEF

StereoMap: Visualization of GEF file StereoMap: Visualization of |t
e Visualize clustering results Clustering results Lo

@ clusterl0

Kindly note — StereoMap can not perform downstream clustert]
analysis, however, can only be used for visualization



mirxes

100% Stereo-seq success rate

Organism & Tissue

Human cerebral organoids

Human lymphoma tissue

Human hair follicle punch biopsies
Human liver normal and tumour
Human placenta

Human hepatocellular carcinoma with
colorectal cancer

Human nasopharyngeal carcinoma
Human heart arteries

Mouse brain
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