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Spatial Omics is Hot, Rapidly emerged field

Spatial Whole Transcriptomef@#r |2 BUINRIEBBT OB IR T 4 A ANY —Y —
WELTERLDDH BN, BRELEENHNEZE (5bum) , EFERERE TR E
71D E W\ Spatial single cell Proteomics TdDvalidation® 7 — X EAICL B <L
FAIvIRBREAIL Y RNIZHEYDDOH D,

Spatial Whole Transcriptome BAD SR EREALHEADDH B,

In his view, researchers will u

Ong picture” can emerge

asolution, which scRNA-seq provides but tissue
imaging, as of yet, does fjot. Resolution matters bj:cause in a region of interest tissues can
have a mix of cell types but “a'ce




CODEX is the leading Spatial Phenotyping solution for
Global Cell Atlas Efforts

Global program to create

cell atlas Top tier institute participation

*1J SciLifeLab

Stanford

MEDICINE

% Children's Hospital
¢ I of Philadelphia

Nearly 100 datasets contributed to public domain
Over 50 publications
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PhenoCyclerfii{dUX b (J\—

Anti-Hu ATM(AKYP0122)-BX083

Anti-Hu ER(AKYP0105)-BX084

Anti-Hu b-Catenin1(AKYP0068)-BX020 Anti-Hu FOXP3(AKYP0102)-BX031

Anti-Hu Bcl-2(AKYP0120)-BX085

Anti-Hu Beta-actin(AKYP0072)-BX010
Anti-Hu Caveolin(AKYP0115)-BX086

Anti-Hu CD3e(AKYP0062)-BX045
Anti-Hu CD4(AKYP0048)-BX003
Anti-Hu CD8(AKYP0028)-BX026
Anti-Hu CD11c(AKYP0051)-BX024
Anti-Hu CD14(AKYP0079)-BX037
Anti-Hu CD20(AKYP0049)-BX007
Anti-Hu CD21(AKYP0061)-BX032
Anti-Hu CD31(AKYP0047)-BX001
Anti-Hu CD34(AKYP0088)-BX025
Anti-Hu CD38(AKYP0110)-BX089
Anti-Hu CD39(AKYP0107)-BX099
Anti-Hu CD40(AKYP0095)-BX010
Anti-Hu CD44(AKYP0073)-BX005
Anti-Hu CD45(AKYP0074)-BX021

~— — Y ' ' —

Anti-Hu CD45RO(AKYP0059)-BX017

Anti-Hu CD66(AKYP0080)-BX016
Anti-Hu CD68(AKYP0050)-BX015
Anti-Hu CD79a(AKYP0109)-BX090

Anti-Hu CD107a(AKYP0004)-BX006

Anti-Hu CD141(AKYP0124)-BX087
Anti-Hu CD163(AKYP0114)-BX069

Anti-Hu GATA3(AKYP0116)-BX049
Anti-Hu Granzyme B(AKYP0086)-BX041

Anti-Hu Histone H3 Pho(AKYP0060)-BX030
Anti-Hu HLA-A(AKYP0078)-BX004

Anti-Hu HLA-DR(AKYP0063)-BX033
Anti-Hu HLA-E(AKYP0096)-BX034

Anti-Hu ICOS(AKYP0090)-BX054

Anti-Hu IDO1(AKYP0084)-BX027

Anti-Hu IFNG(AKYP0093)-BX020

Anti-Hu iINOS(AKYP0104)-BX023

Anti-Hu Keratin 8/18(AKYP0112)-BX081
Anti-Hu Keratin 14(AKYP0064)-BX002
Anti-Hu/Mu Ki67(AKYP0052)-BX047
Anti-Hu LAG3(AKYP0089)-BX055

Anti-Hu LIF(AKYP0065)-BX006

Anti-Hu Mac2/Galectin-3(AKYP0067)-BX035
Anti-Hu MPO(AKYP0113)-BX098

Anti-Hu Pan-Cytokeratin(AKYP0053)-BX019
Anti-Hu PCNA(AKYP0085)-BX036

Anti-Hu PD-1(AKYP0070)-BX046

Anti-Hu PD-L1(AKYP0103)-BX043

Anti-Hu Podoplanin(AKYP0007)-BX023
Anti-Hu SMA(AKYP0081)-BX013

Anti-Hu TFAM(AKYP0066)-BX029

Anti-Hu Collagen IV(AKYP0083)-BX042 Anti-Hu TIGIT(AKYP0092)-BX002
Anti-Hu E-cadherin(AKYP0057)-BX014 Anti-Hu TP63(AKYP0111)-BX093

Anti-Hu EpCAM(AKYP0119)-BX091

Anti-Hu Vimentin(AKYP0082)-BX022
Anti-Hu VISTA(AKYP0094)-BX040
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EREEE < > %

Anti-Hu CD2(AKYP0009)-BX002
Anti-Hu CD3(AKYP0027)-BX015
Anti-Hu CD4(AKYP0034)-BX021

Anti-Hu CD8(AKYP0012)-BX004

Anti-Hu CD11c(AKYP0042)-BX027
Anti-Hu CD19(AKYP0010)-BX003
Anti-Hu CD21(AKYP0022)-BX013
Anti-Hu CD31(AKYP0029)-BX032
Anti-Hu CD34(AKYP0056)-BX035
Anti-Hu CD38(AKYP0020)-BX007
Anti-Hu CD45(AKYP0008)-BX001
Anti-Hu CD45RO(AKYP0059)-BX017
Anti-Hu/Mu CD49f(AKYP0018)-BX033
Anti-Hu CD69(AKYP0058)-BX041
Anti-Hu CD90(AKYP0054)-BX022
Anti-Hu CD104(AKYP0019)-BX005
Anti-Hu CD138(AKYP0021)-BX010
Anti-Hu CD278(AKYP0031)-BX017
Anti-Hu HLA-DR(AKYP0017)-BX026
Anti-Hu/Mu Ki67(AKYP0052)-BX047
Anti-Hu Pan-Cytokeratin(AKYP0053)-BX019
Anti-Hu PD-1(AKYP0026)-BX014
Anti-Hu Podoplanin(AKYP0007)-BX023
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Anti-Mu CD3(AKYP0035)-BX021
Anti-Mu CD4(AKYP0041)-BX026
Anti-Mu CD5(AKYP0016)-BX017

Anti-Mu CD8a(AKYP0044)-BX029

Anti-Mu CD11b(AKYP0040)-BX025
Anti-Mu CD11c(AKYP0045)-BX030
Anti-Mu CD19(AKYP0033)-BX020
Anti-Mu CD21/35(AKYP0037)-BX023
Anti-Mu CD24(AKYP0036)-BX022
Anti-Mu CD31(AKYP0002)-BX002
Anti-Mu CD38(AKYP0032)-BX019
Anti-Hu/Mu CD44(AKYP0003)-BX005
Anti-Mu CD45(AKYP0005)-BX007
Anti-Mu CD45R/B220(AKYP0014)-BX010
Anti-Hu/Mu CD49f(AKYP0018)-BX033
Anti-Hu/Mu CD49f(AKYP0018)-BX033
Anti-Mu CD71(AKYP0043)-BX027
Anti-Mu CD90.2(AKYP0001)-BX001
Anti-Mu CD169(AKYP0015)-BX015
Anti-Mu IgD(AKYP0030)-BX016
Anti-Mu IgM(AKYP0025)-BX013
Anti-Hu/Mu Ki67(AKYP0052)-BX047
Anti-Mu Ly6g(AKYP0039)-BX024
Anti-Mu MHC 11(AKYP0006)-BX014
Anti-Mu TCRb(AKYP0011)-BX003
Anti-Mu Ter119(AKYP0013)-BX004
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CODEX#fliZFIH U J=Akoya PhenoCycler->X5 A

PhenoCycler-Fusion (PCF)> A7 A

PhenoCycler-Open (PCO)S> A7 A

B A . FFPEYI R ZRAWTCT~60fE3ED S > /)I\UE&®= >
TIVEINOFEETAA—2T
(F#45E(30.5um/0.37um/0.33um)

Akoya Fusion> X5 /s, F¥—I>XBZX-700/800>U—X,
ZF/Z=(LZEISS Axio Oberver7 EfEHFENTE THEA

IR DEFHE5-10umTPCFCIEFEmERT AT RASADEMH
AF+v > h\a]ge. PCO(EA/ =S A THEEHNR—X,
(PCF-18x34mm/PCO-15mmx15mm)

HEDOFITY —)LQupath/CytoMaph F B EE.
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H u man TO nSi I (24p I eX) 12.2mm x8.9mm, >1M cells
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Watershed A|gorism StarDist Algorism (HUbI\/lap)
(https://github.com/stardist/stardist)
DAPI Image
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https://github.com/stardist/stardist

QuPath (E{EDY —IL) ([CLDHROTEIA>FT—2 3> EH4E

Cell Segmentation (QuPath original & StarDist)
DAPIZARH L7z 2 X&ZU > T

D

Cell Classification
(HEMT M FE AL —Z v TSN EFTT AT —XRDOFEIT)



B, fHREE. HRED—h—LETANFNITA—2—%FHLT-
Cell Segmentation & Cell Classification® &t — L

Commercial
Akoya Informy 7 b7 = 7 &
PhenoptrReport
Indicalabs HALOY 7 b7z 77

VISIOPHARMY 7 b7 =77

Public open source

#wX ClxDeepCell, Cellposed 27 F YU F 4 X3 7H
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Cellular Neighborhoodf##r (CytoMAP)

https://www.akoyabio.com/webinar/codex-with-seurat-a-high-dimensional-approach-to-unlocking-spatial-insights/

Cellular Neighborhoodf&#f

' Cellular Neighborhood Interaction

FENTRIBR7R Y — L
Neighborhood Coordination
CytoMAP,

VisioPharm


https://www.akoyabio.com/webinar/codex-with-seurat-a-high-dimensional-approach-to-unlocking-spatial-insights/

MAV, QuPath®{EWAlZYoutubelcTRARELTHEY X7,

https://www.youtube.com/channel/UCKgB6yUz-cVef-1-3U4siNQ/videos



https://www.youtube.com/channel/UCKgB6yUz-cVef-l-3U4siNQ/videos

{EFHI1 : Cellular Neighborhood &4
HE~< o207 L1 ZBWEIRNBKEDADOR/IMNRIEDERF

ESPEEDE

Cell. 2020 Oct 29;183(3):838.
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New Biomarkers are Needed to Better Predict Patient Response

Conventional Biomarkers Fail to Predict Outcomes in Lymphoma

20



Context Matters: Spatial Neighborhoods Predict Response

Discovery Uncovers Predictive Potential of Spatial Neighborhoods

CITN-10 Phase Il Clinical Trial (Cutaneous T-Cell Lymphoma)

* 56-plex 10 Panel

38% response
’ ° P * Multiple spatial neighborhoods

Anti-PD-1 . .
therapy \ differentiate responders vs.
25% no-response non-responders!

g CNI10 =T,

O v ~— enriched > -~ >

.E Q c < S

o) © g g S

c 9 CN5 = Tumor & o g &

Q_ .. Y— Y

o n dendritic cells 10 =

o 9 5 2

z O -

— O

L o©

=2

(o}

wn

21



https://creativecommons.org/licenses/by/4.0/

Spatial Neighborhoods in Today’s Literature

Rapid Adoption of SNs as Potential Biomarkers Across the Biomedical Literature

Blood Cancer Journal

rek Holman, U k h andon, Salil Bhate, Sunil Bodap Ghm
Iw f‘fh gS hIk hw gd IdS hS t, William
s ndborn, John Chang, San| Gmbh Gry Nolan, Christian Schiir hS ph
Rogalla
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ERG 2 - 2IIA T DREFEICKBSpatial Transcriptome>—AD/I\UF—S3>

Single-cell resolution is the key!

PhenoCycler image Other systems
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FER (Visium)

TILZA TIBEREVISIUMDER Ry MMy 7T 53 57-0IC
scRNAseq, snRNAseq 7 — &t v k &#{EH
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PhenoCycler> X ADZEMMS > J)IL IV S A OVUUT b— LA ADIGFE
Merger of CITE-Seqg and PhenoCycler data

CITE-Seq produces multiplexed PROTEIN and mRNA expression data
CITE-Seq workflow PROTEIN MRNA

OOk~ W -
OO~ W -

123456 123456

PhenoCycler (CODEX) results are multiplexed PROTEIN expression data

<7 ZADEIEDREV R OBEFT — X

Cell. 2 018 Aug 9;174(4):968-981.e15. doi: 10.1016
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CITE-Seq >—% & PhenoCycler —#% D&

Science Advances

Science Advances 05 Mar 2021:
Vol. 7, no. 10, eabc5464
DOI: 10.1126/sciadv.abc5464

o YOXDENED > )L T33DHERE
)N OB=SF—5w & UTCITE-
seqz=Efht (7097Hf2)

o 33MFRMY >\ DET—S = BR8N
N=R(cUImBD7ILT U A
(STVEA) CCITE-seqiD5— 4%
PhenoCyclerd>—%4 (Cell. 2018)I(C
NwveE>D,

« 73%MDPhenoCycler>-—+%4 (57819%
fE) ExvE>DdeEn. bS5 XoUT
N—AEAR—ZCUEmRS S it
JUEEMTINBIBE(C

o« fEMTY —)LSTVEAN'GitHUb(C AR EN
THD. FIAA]REE,

e Original Citation:
https://advances.sciencemaq.orqg/co
ntent/7/10/eabc5464
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https://www.biorxiv.org/content/10.1101/672501v1

Human Biomolecular Atlas Program (HuBMAP) 5

Highly Multiplexed Immunofluorescence of the Human Kidney using CODEX

« PhenoCycler (CODEX) THEf B IS ICER TX 5230 BiEEm
R —h—RFRI TR

« NRZXLAVTY 2 — MUADTERE L. FEIEZ S

« Imaging Mass cytometry|ZEb N TR WREE, (mm2) DA X —
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o LHEAEBMNBRIEDY Y IIILEIILL RILOBITICHIBEIEETH B
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SEDERO® >100PlexD? >\ VBIREDRLR (SEPDFIE)

Industry’s First 103-plex Whole-Slide Dataset




S%DER2 12plex RNAScopeD=E (SEPRDFE)

RNAscope Hiplex v2



SERDOERG HMBRFED100plex RNARR, 5> /\O8E ERNADOBEFHREDR CRERIEDTFIE)

100plex RNA# H
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100plex RNA & 100plex& v /o7&
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https://www.akoyabio.com/PhenoCycler-Fusion-System/multiomics-grant/



https://www.akoyabio.com/PhenoCycler-Fusion-System/multiomics-grant/
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BRIWEDHEE | "MFARXR MY —-LKASH
T105-0021
RREBXEHIE2-7-3 BT AT v 7 158
Tel: 03-6869-4402

Email: info@biostream.co.ip

Web site: http://www.biostream.co.jp/



mailto:info@biostream.co.jp
http://www.biostream.co.jp/

	スライド番号 1
	本日の内容
	スライド番号 3
	Spatial Omics is Hot, Rapidly emerged field
	CODEX is the leading Spatial Phenotyping solution for Global Cell Atlas Efforts
	スライド番号 6
	スライド番号 7
	スライド番号 8
	CODEX技術を利用したAkoya PhenoCycler-システム
	Human Tonsil (24plex)
	空間的シングルセル解析の流れ
	核シグナルによる細胞のセグメンテーション
	スライド番号 13
	スライド番号 14
	空間的シングルセル解析の流れ
	スライド番号 16
	スライド番号 17
	スライド番号 18
	スライド番号 19
	New Biomarkers are Needed to Better Predict Patient Response 
	Context Matters: Spatial Neighborhoods Predict Response
	Spatial Neighborhoods in Today’s Literature 
	Single-cell resolution is the key!
	スライド番号 24
	スライド番号 25
	PhenoCyclerシステムの空間的シングルセルトランスクリプトーム解析への応用�Merger of CITE-Seq and PhenoCycler data
	スライド番号 27
	Highly Multiplexed Immunofluorescence of the Human Kidney using CODEX 
	スライド番号 29
	スライド番号 30
	スライド番号 31
	CODEX技術を用いた空間的シングルセル解析　まとめ
	�

