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Stereo-seq ARG =

Y srus=

ARBEMFENMINENRRAMRBL. TR, BEIN=ZE L& RER. FRENFHRAFRRSHAR
BRTHRIIEYTRESNAREEEERIMR, EXETREFRNFSEARNEERAE R, BERFEFEEFESIR
Ko

BAREANFERESMNZRAARTEHN—TERRE, FH TRARKARSHDER, AREFDLUGHIRIS AR
HARRBFTRENERRERE, EMMAREENAE, BB M MRENERSHNERRERE., FHRARENESR.
RERARENHEIZES . MARARI LSRR, & MAREERSHIEXRRES ENGHTREZE.

S—AHE, TEIRRUNTFEFALSABINGE. ARFELH. ERAEIEEANRRARBEEREATEENE.
2016 £, Joakim Lundeberg IRBAE RIRH T TRIERAFIER, ARTE—TMETEAFBIR RNA WTEERRAF
FA W, ZJ5, Nanostring 2, Slide-seqV2 Bl, Stereo-seq “l, Seq-scope 5 ] sci-Space bl EEZMEBEETEERRA
BARZS A, #—F#H T AR RO AR ELERRIENHAR,

2020 &, “FEFERARAR” W Nature Methods IWWHREERART . 2023 & 6 B, HREFIRIERET (2023 F£+KH
HEARRE) , /RETETRREEBE NN UA=ERRTME+REFHER, ERIHEFNEEP, RIBRIARTHSR
FRAZEMIEEENA R, TERRARARTETDNETFEMIZ. RURR. RAUNFNRUBRERARLR 18,

o DNA
RNA-sco of individual ST  NICHE-seq microscpy BGI Slide-TCR-seq
FISH crvosections STARmap
sm Tomo-seq Stereo-seq

DBiT-seq

Barista Nanostring

PIXEL-seq
LCM RNAscope | FISSEQ GeoMx | HDST sci-
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O >
1996 I 2012 2014 l 2022
Voxelation
APEX-seq

MERFISH )
FISH of HybISS Seq-scope 10x Xenium

actin mRNA smFISH TIVA ProximID | seqFISH+
(improved protocol) |5 (/sin
9 osmFISH Slide-seq  NanoString CosMX
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seqFISH (smHCR) Slide-seq
seqFISH 10x Visium

SUDEEA A FUsSER A RINFER | A ROERER

TEERAZRRBEE 8
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Y srme=

ERBEHENNEHFEEA Stereo-seq REBRKE D WX EXELEMINRUBRTEALERANFRAR,
BRI NS A — R AR AR . AR, 7 F ‘TURE” RN#HITZEEREADN ZEABED Stereo-seq TA

(Stereo-seq Chip) #HIRALRHHE mRNA, Hi@E T EIF AT (Coordinate ID, CID) RREIZFEUE, KMART
B o

Stereo-seq A L T A2 MIPES HEFR R 28 LLIRIK DNA #4KIK (DNA NanoBall, DNB) - DNB 2L IR K
DNA AR, £33 RIFYT 1% (Rolling-Circle Replication, RCR) RS EIMF4), &1 DNB Hf& /9 220 nm, # DNB
R RIBIEESEE A 500 nm, @33 DNBSEQ B AN EE £/ /LB DNB #47 M %, 5% Coordinate ID (CID) E8.,
CID #1 DNB 4R B ——XIRZ, s LUBE B CID SAMRUIBNME X R, FRGEEMIRTI mRNA WEELE, Xt
BXAREFEENTOH CID- 2RI BB XA (Stereo-seq Chip Mask XX 1) . DNB £ Stereo-seq L5 EE R
#75 CID B9 DNB F853% 2 F4w3 (Molecular ID, MID BFEAREFZERZA) M Poly T, MTISRIEFE mRNA BEIR,
F7 A Stereo-seq XM CID FFIKE A 25 bp, MID KE 4 10 bp.

DNB R ERFEFIE A FiEtRIANEF REAFER

Spot size
220 nm
[l

P
I
500 nm
Center to center

cC—@EEESso
[ cID ]
1 2 3
[R{IHHIR BEMNRF By E i

Stereo-seq FHARRE ¥
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EXEL2MT
STOmics® MEREBAFRTH0.5cm X 0.5cm & FRERAIRR & (< 2emX3cm) EHILATE (> 20mx3cm)
2cm X 3 cm BT E= 5, ERERTRIBELIRES
FREHICEF. ERERANENTEARAREN
Bt b, ZRIYNESAARERAMIBABRE
MABAE,

1x1
0.5x0.5

a /
o U!IIWIHHHWH\HH“IHUIH‘II[HHH‘IIIHIIH‘IIH\II\\‘II\\\I\\\‘I\\HIH\‘HH|HH|IHI|HH|H\||H\I||HI||HI|\HI|H\I‘\\H\\\\I‘\\\I\\HI‘HIIUIII“IIIUIII'HIIUlII‘
0 1 X 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 1
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R LR 53 PR
Stereo-seq MAKININESTERANDYRIEZTE 500 nm WITAMES; AJLUETEGINFIMMLNLE, HE
EEALMBENMBER S FEENTEEMFMEN,; Ba@id binning WA, IRFALRPH AR IEE X,

Mouse brain
Detected DNB Detected DNB /

— 100 pm
500 ym

c Anatomic regions Cell clusters EX Cell clusters (segmented cells

i EXL2/3
T — (bin 50) ‘ (segmented cells) ZEXL2
Cortex L1 -2 LR 5 " | E§ tg/f}
Cortex L2/3 s . x EX Mb

Cortex L4 R p
Cortex L5 g iy Hey
Cortex L6 S 3 DA neuron
® Lat-ven cortex 5 EX CA
CAA
® PAN
®FT
Subiculum

CA1
® SL/R CA1

Thalamus

Mb
SNVTA

500 pm

Stereo-seq A LA A 3 P2 AR AR B A /)N B AR 1)

bl & HAFEN S ENE gl IR DR AT

Xf LA R B AR 1T R 7F. OCT TR RY F#ITEEM B K F3 % KX DNBSEQ # %I & & FAIfEAR =T (STOmics

RIS, HBHEAE & REESH ERUER BNFNSERNFo Cloud) St At EEHITTR
B=t A, mMRNA 73F, /54T cDNA BATHIEL R R AT R Do
B TS X EER,
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STOmics® BT AE = mA =R

STOmics® MATFEIREBA REBZTHEANGRIHERNTAFFRBRE R, WHMRTARUBES BRWARERNE
BRRAWRHITZEOH, #EMRANRRLE. BE. B, RREFIENNTRERNE, M Eat 2 usEinsska.

Y wi=wza

1.1 STOmics® Stereo-seq B HIAFIELE - FHEEIREER

STOmics® Stereo-seq B IAFIERE A FIREZAR Y A R EFE WA EINTASE
HIXFIE L, Stereo-seq BF P (BUMIHASH) LHEZERBRIR, 54K
PR &EEETHRHBRMUIMBAL NN mRNA 5F, B BTERAIFICHZE
E& 31T cDNA &%, FIR A RIB I K B & T LURIR FI BT E AR R E35
{EBE,

L

Stereo-seq
Bt

o
B

Stereo-seq

SRPEHIE

ML OPIY

TR ES SR ESAAN HAREE 25 (6B [ R¥ER R PAKRR RS & HLAB L HIMT

o EFREREWH M, FFTF mRNA #3R

FEALBKRT2ARBHERRGS S (BEREMBAFHH) NERT, MALAKSESRE. RAERBAXTBNRE
A ARSI e v

B 3 min B, ARENF—REREFHINER, WEAEKARTS; B 12 min B, AIEMH, 551959, RERK;
B 24 min HAESHTIENK 12 min WES; AL, REBLEER 12 min,

3 min 12 min
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1.2 STOmics® Stereo-seq HRARXFIER - N X EEE

STOmics® Stereo-seq HERAIRFTNELERRATFHRBALRTFLERE 3' KX
IR EL, Stereo-seq i&F T (B poly-T & F) LHBEEBTESIRE
ERHR R, SARTFESRBTRHFEAUMEALRNE mRNA 5FH
#1T cDNA & FIZE A 513832 DNBSEQ UE#] STOmics® BERER AT ML
IR, IR ERABE D HE TN RIEZRARGES.

£
Stereo-seq
HRAINAT

MUY

@BH)&& ARG RS HAEE RESHER HLEK R¥ERR L HAKRR | cDNA BRSER |

e
€EEX v orn | (e

®

X ELEEE
FC& £/ Stereo-seq BEIRFIZ, AIIR1S Stereo-seq MF X o

Read 2

25bp 100bp  4—— 10 bp

[
10 bp

I
[ D [ I
> Read1
50 bp (cycle 26-40 BEREL )

N 7k s CID EEF5 Il MD [ Poly(dT) Insert [l Sample barcode

o ERMHEMSLIRIE + BANAIMUONIA = B2 HERNNZAF
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CY w=zax

BEREZERER (MIF) REBHERNTE Stereo-seq B RAIITFHIZH, Stereo-seq FARAIXFE—LHL LAY RNA
MEBEARBTELN, HERARSBRKETEMZEZANTE TR, TEARFM mMRNA HEMERT, EFEA4A
B MNERABIBNES 2, HRARTERNMIEGEERNE, BIFExHNRENEETRE.,

RATIE

Y, 'W\E £ | i

y —
/4 ¥ (= |
V=% / = n

BAEE U E R FSLLe HLEN B =S M REEDH

¢ BENMERNNTRRASZTERRRILEET

T D @b §
ool
s 'Wd_

STOmics

Bin20
AKAP3 ZEH+ AKAP3 E[HF
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Y zeowmIs |||J

BT AAF E G RG
STOmics® HAPRMETHRZELEFES (STOmics Cloud)
MEMEEITTAEFRXBIERITBRAL R, NE=F l
BAXHEARPEA EARAABHNTBEEIE. #1TR) lsfne;@‘;':eq
loud —
BBV ES T, FNEETATIERE StereoCopilot # - \ 1 : ‘S"t’::fi‘:(‘]’:mxm%
Notebook FEIRINRFIFFIFEIE. b, AMEEFS ST . e v

Bt B AP RE At BIRE L IR R AT R Do 7 BENISR H

v RENEREER
v R EANITRR

SREFWEENTTR

HEETE

StereoMap
B RS A IR

3.1 NERTFE
==& (STOmics Cloud) EUR T RHIGE®

STOmics Cloud MZEASHEREDHTS, TUEBNDHS
RERFN—HOTIZ=ANGE AR, £, HEMFBEMHERT A,

| STOmics Cloud LA E A%y, B A R 3% 5

el BT ARATE, TR RTEN. 42

REE

BEH. MIRAHE. WA HE, HRTE S
EaECopilot ) =y RER;, #BI—TMRAFRREFNTIF, EHREST
Sl SN EANERBRES. XERD BOHE
i g AL DR AN B SRS, A aILE
WET A LFE. S ERNLEZRERTA.
WIE: https://cloud.stomics.tech/

3.2 FHERESIIA

Rl STOmicsCloud S EABESAFOENFHREREGXH SRNBEHDINARARLERIN & T
ImageStudio+SAW+StereoMap A& A EIFAI X B A HITERNIE, HIED. AIRUERRRER AR FEE,

3.2.1 BiysRABSEGLE (ImageStudio)
THEEN
ImageStudio 2B = A% £ in B 5 40 12

O%= Qu=

Wi, TESREGE BT ERNEREHN AR

i (ERHHE. BEEE. AASHNE - il
) . BRERITEEENEGEHE -
B track 47 MTEHEARY M5B HE o ;’
WERHTITS, AFHREERREEN
BIEDMER. BGFENHEBIRTBH

BB, KORRE HEIEA B R e

52, (BB Fh T ANERHTIIE, —
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FEIEE

© B& Rz
EGREERETBETHENTHFMERENENEGRRERTH
BEEBEINTNER, BERREEREERS “ssDNA/DAPI”
“DAPI&mIF” Bl QC. TIFF/PNG {8 NHE K L EREEE#HIE L%
AR =KINEE,

@ Bz
EGBHEERAT TR SR ENSHERR. EEHHET
track &R IRMERERRKAF BT XFMGE, HRETF track
HEIRAEBMAXRER QC LR N PASS MEMBNEX .

@ EGR
B ROEERAT FEIAE mIF hEAS DAPI BIRE, TBMAF
MEE 5. WA DAPI&mIF Bl QC FRIMIE,

@ AR7DE
RN FIERAT FahBEABFHAR mask.

G R E
ARDENRRAT FFAE S EGFHAM mask.
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3.2.2 HFAFEFES T (SAW)

THRET

Stereo-seq MR B (Stereo-seq Analysis Workflow, SAW) ZBE TR THF R K Stereo-seq TEMER X
EOMMEGREIBELAETR, BFZERKAIRANESIET SR ENTEIRIAER, Stereo-seq [RIANFEIEL SAW
mELIEE, BT UAF N REGEIITHTEIREEIE.

FTEIhEE BRI TIREET

D & [& reads AN E Ref FASTQ
RIS 4 B 5 T CID BFHERIR A, B -ﬂ m
reads Bt EIE(IEHELFHNRIBTEMIE, N

> SR = )
E R4 LA =S a1 BB reads 5T Hb 3T SERE STIE.
FERMEBZE—RIVRE, SIS M ERESE T T
DERIRIE, £ R ARERKENR., EHHRR,
Stereo-seq ML AL S 2 W EHIBTLUESEH

SABTRIHRBANN 5 (bin)”, KA
BEEREITEES o )

= DNA/IF
@ EfgR%). HEIREE (sSDNA/IF)
B A S SIS R R E R FI S ) R A A P 1T —m
1

i

XFEE, FIBRESIRE, N EHFHRREET |
RS ALTAE, HittTHE. EREIRZITE | spatialCluster | | saturation | [ cellCluster |
B S B SR B) R R HE IS, B AT LR AR AR RSP o ' '
Zil b el ey Report

]

SAW 2 E

S$S$200000135TL_D1
I Key Metrices

1 Alerts ° el

| Spatial Gene Expression Distribution o v

1,002,214,171

Total Reads

38,381

Mean MID per Bin200 1 Clustering

6,406

Mean Gene Type per Bin200

108,363,128

Unique Reads ‘

Tissue Plot with Spot (bin200) Colored by MID Count
Tissue Plot with Spots (bin200) UMAP Projection of Spots (bin200)

SAW RIZEMBI SRS
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3.2.3 $iEFT#R{L (StereoMap)

TAREN
StereoMap B@— M EARN AL S E iR 05z
£, BT EE Stereo-seq HIB DL R, StereoMap

TRHETEBITMUEAEN R LE
RIS EHFRAR = m, HEBEREE
ST ANNTAZEIBRHITREREE
o SAW 3712 44 i BY GEF %EF%. RPI
B, IPR IR MR L EREFYEE
StereoMap HER. :

FERE

@ HEZHEF, SESHIETRL

XEFNEAZENTERNRERTMUES, IFNTERANELANKSRT, XHSLXAERNEGBIESNET,
SEFAIE TR ENERER B LT RIZE .

@ Z o YEBIERT K
ZHFRE 500nm DR EIEMRINL, R ELUARREA SRR cell 2RI,

@ BNBXIGEERFHEE
XFAPRESTERNARN[BMXIEH#ITEE, FRHENXERTELD . XFFHAREMREGRIREN
RE, 5ZEIREEENTFEHITHSRET.

5t
REE R R SR E DI EE TR
https://www.stomics.tech/-> #&iR -> &R IR,

EipaER S
B SRR

N 1 ﬁ%binjﬁlj\ & Switch to V2

Gene ~ Layer . bin100
EEeE e Image Layer bin1
Total MID count 170,293,101 = 3 bins

| bin10

bin15

bin20

] = 2 Mein Anslysis Layer
= T
O B 69788 175 | in150

691,788 7.5 Scale Bar
mt-Cytb 662,340 23 Color Bar
Camkld 659,237
Malatl 653,674
Tmsbdx 626972

605,182

585,757 Legend
e = " g * 6GmA2418

I 259 next

RESET
bin200,resolution=0.5
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R | ZEEERE

HR

Please enter GenelD

BMIDE 192260217

© 10 Selected

HE MIDX
mt-Nd1 1,003,614
mt-Nd4. 906,562
Tmsbdx 898,851
mt-Cyth. 846,621
Fth1 799.958
Malat1 690,846

uE MIDE: E10
1.003.614 1632
906,562 1574
898,851 2517
846,621 1594
799,958 2112
690846 3312
604071 1753
539509 1696
536356 2154
510804 3882
509,506 1657
488654 192 il
484848 1735 i p
482287 2083 = S
473,899 2045 ®<DNA-Image
473,020 2409 mt-Nd1
461.966 2186
452366 3956
417199 3562
414,746 1978

/261 = STOmics

3.2.4 #IRIZHE (Stereopy)

T AR

Stereopy B—HRHEKRARIH L. BEH python FREMT RS, RIEEMTMEEAEIEEZRE AT ETRINEE,
RHERET-RINTHFSATIE, TECRMARRLIR. TEHERAREEN BEROZEE. REARK. ZRD
RS, BR TEEEDTER B, HIMNBOT AR RSHIERSL. ERRENTERE,

FEEE
@ EINEATF Stereo-seq BT AF RN T RO,

@ ZFZMTEERABIERINSHRE. L EMIRENY;
@ BERAASHTELIE., BASE. ARDEFEERERE,;

Calbl(raw) Calbl(smoothed)

spatial2
spatial2

spatiall spatiall

A Stereopy mEITFBE R L HI YA/ NR KSR ENRE
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@ BEMRY4E, TRIRK, ARERX, TEFTEEI., L5

rEEAThEE;

® BT Stereo-seq D RIZFF MR B AL RRINEE;

© HIEBEZF | ZHORHKEEEE, FRRANDHHN 3D 7

MR

7777777777777

GEF/GEM
&

(Image)

ELZHXER, FE
https://stereopy.readthedocs.io/en/latest/index.html
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6000

8000

10000 -

12000 ~

14000

16000 =

18000

20000

‘ GEF/GEM

(Stereo-seq) ‘

Other H5ad
(e.g.Scanpy/Seurat)

[ StereoExpData }

]

[ Preprocessing }

Quality control

Normalization

Basic Analysis

Highly Variable Dimentionality .
Cenes Reduction Clustering
Find Marker Spatial ’
Genes Gene Pattern RNA Velocity
Image Integrating SingleR
Processing Batches Annotation
Cell-cell Gene Regulatory Trajectory
Communication Network Inference
Cell Cell Community
Co-occurrence Detectuib
Multi-slice
3D Cell-cell 3D Trajectory
Communication Inference 3D Gene
Regulatory
N k
Batch QC More soon etwor
Image Processing
Tissue Cell

Segmentation

‘ ‘ Cell Correction

27

Stereopy INHEIEIR

1-5 e 3
16 |
. 18 |
. 21
® 22 |
® 23
24
25
53
® 5
® 6
® 8
® 9
Stereopy XE R M RE
Visualization
Cluster scatter S\Qz?tlégr
Spatial scatter Heatmap
" Dot
Interactive Box
Curve
Onlinewebsite Vector
3D mesh Static



STOmics® =RAEFM |

AR

Stereo-seq AN FEHIANMERLEM . MERK T EBEUUKREXERREEXBIEER, KiEm4 2HERM DNA NF
FAR LKA E ap Bl F AU 3 = R B E B,

o Xfjl—: Stereo-seq & HI/NEREIB A B =EE

XE@HE: Spatiotemporal transcriptomic atlas of mouse organogenesis using DNA nanoball-
patterned arrays

ERHEAT: Cell

&7<BE]: 2022 F 584 H

FImEF: 66.850

DOI: 10.1016/j.cell.2022.04.003

CE“ Graphical abstract  https:/doi.org/10.1016/).cell.2022.04.003

H H ] St - Spatial ti i i t cellul lutiol
Spatiotemporal transcriptomic atlas of mouse oo, | [ ————
organogenesis using DNA nanoball-patterned arrays (ipto 17424 ey

220 nm
=

A B
Deciphering Developmental Disorders (i

Robinow syndrome Maxilla

(Whnt5a)
) Floor plate
/ S

: g
: s R0V h
Litnb i In situ RNA capture s
500 um
foart 2 Brain-lung-thyroid syndrome Subpallium Hypotr}alamus S Mouse Organogenesis Spatiotemporal
E (Nkx2-1) g N Transcriptomic Atlas (MOSTA)
H £
I II ¥ Lﬁng

i
!

8 stages e
53 sections y L P
[\ ; |
R / X w N
) Spatially resolved 4 4 g
Nemaline myopathy Stemocleidomastoid transcriptome = - = = "
) E9.5

Lmod3 :
( ) o : - R B

R
| e o
L a1)
=} e F ’ . AOPT e Vel W T TR O N
s A 4 ~ :
¥ o % Pectoral + ] Ty
= Lo W ¢l o)
s = 4 4 4 SN\ B !
Time poit Scorc - Exp. — o Tk EL, o B e [ [ e e e [
> M wax Min | Max RN TEXNTLYT] 5
X -

3§ DNA K BRIE T PE SR AL RNA FRIEE &, R 7T I HF R AR Stereo-seq, UERNT 2R B 4R (305 M )
M= e S RN ARGIE S KIS FE.

1. A Stereo-seq HA, HARA T/ NEHBAEFPHRANBSELATERNTEREAERAURSBZELSTHNT, WET/H
BERERERTERRAEIEE (MOSTA, https://db.cngb.org/stomics/mosta/) ;

2. 3REXT El6.5 NREMBAETHMUEN EARN TR RAGSE, HER— KA ELEET4 M ELZMAMITEM 6
M EERTRENTESHER, ER T RNIGISE RS T MANBEDEEEEBNERNT ;

3. /A Stereo-seq #EZB/NRH IR AR IR BY =4 RAENE, AR TARRFRIEEX 1,959 MEETNRBEBFE
KR,

FPRSARERS oy (R
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A BHh

ot

® fjl—: Stereo-seq LHI/NRITIRF I FERIFIE LA a)F RAEE 2

XE#H: Spatiotemporal insight into early pregnancy governed by immune-featured stromal cells
EREBTI: Cell

A&KEYE: 2023 F£9 A 11 H

#MEF: 64.500

DOI: 10.1016/j.cell.2023.08.020

Cell 5 Spatiotemporal transcriptome of mouse implantation sites
€ @ CelPress
Functional decidual hubs >
5 : ° g
g It - g
. . H c iDSCO -
Spatiotemporal insight into early pregnancy 4 o hoet 2
. : S
govemed by immune-featured stromal cells a iDSC2 =
[ " Immune he]
Min Yang," Jennie Ong,'-2% Fanju Meng,' Feixiang Zhang," Hui Shen,' Kerstin Kitt,> Tengfei Liu,* Wei Tao,' E cells 2
and Peng Du' 26 8 Vil S
MOE Key Laboratory of Cell Proliferation and Differentiation, School of Life Sciences, Peking University, Beijing 100871, China . g
2Peking-Tsinghua Center for Life Sciences, Academy for Advanced Interdisciplinary Studies, Peking University, Beijing 100871, China 3
3Department of Cancer Immunology and Immune Modulation, Boehringer Ingelheim Pharma Co KG, Biberach an der Riss 88400, Germany =
“Department of Research Beyond Borders, Boehringer Ingelheim (China) Investment Co., Ltd., Beijing 100027, China :
SThese authors contributed equally . H
o IV: Immune cell assembling hub @ Monocyle
*Correspondence: pengdu@pku.edu.cn i
https://doi.org/10.1016/j.cell.2023.08.020 CXCL. CCL @: ‘\IFI’roliferaﬁng)
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