AACR 2026, POSTER # 1214

SPACE: Spatially resolved multiomic analysis for high-throughput
CRISPR screening in 3D models

Yi Cui', Mengwei Hu?, Qianhui Huang?, Khoi Chu?, Sierra McKinzie'!, Michael Patrick!, Sharanya lyengar?, Maerjianghan Abuduli?¢, Marianne SpatzZ, Nandita
Joshi?, Brendan Miller2, Shams Vellarikkal?, Timothy Riordan?!, Danny Bitton2, Jan Lubojacky?, lya Khalil2, Federica Piccioni2, Michael Rhodes', Alex Tamburino?,
Shanshan He', Joseph Beechem?', Vanessa Peterson?

1. Bruker Spatial Biology, Seattle, WA, USA; 2. Merck & Co, Inc., Rahway, NJ, USA

0:4 MERCK BRUKER

- Introduction N SPACE Assay Characterization

. . . . . . . Tumor cell EMT acitivity _ _ o |
High-content single-cell perturbation screens are pivotal for elucidating RNA detection performance . o T . e
gene functions and uncovering novel biology, yet conventional methods | Seotion- Section- Seofion-  .nen ooie . e ¢ v I o littg

: : . " .- _ : Sample Location 13 18 14 7 e ’ y ! ! ‘ z : 1
necessitate cell dissociation, forfeiting critical spatial information WTX + 6K + ; =it S o R R R, 2 s § M /\
: : . . : : : . Panel Coverage CRISPR WTX CRISPR “miniie i Soeer 315 5, | o © 00 e )
essential for dissecting cell-cell interactions and tissue architecture in SREGIS g : Siiee s Y, ,
. . . . . " A sl W W T 71 i g [KEKE @ @ ® - 2B . — | !
complex microenvironments. While spatial CRISPR screening mitigates el Em 25 82 ooy AAA_ | (IINIT £ ', ERRRM S/ \\\ /A | |
this partially, existing technologies are constrained by hypothesis-driven Seqmented 24548 23204 22234 eimmesihm T o SIS IS S g $2e. Ny = = |l w v
. . . . iy R M L - - $823e¢0 coLIA2 -2.51
phenotyping panels limited to sparse RNA or protein coverage, curtailing (um"2) 1037 1072 1005 S e X t V ; ; ; ? 4 i } | I
] ] . M T iots / I St ) WSS R ) " o] ; JRALE 4 - 38 1 '
comprehensive gene function assessment and discovery breadth. Col 2188 o405 tas < Thii= i - e % RNF213KO V ] i f ! * : ¥ | ‘ | I | , !
To overcome these barriers, we developed SPACE (SPAtial Cell L | : Liiih L = PR : .
| ' ' _ ' Mean Unique i Teffhzz o g ’
Exploration) assay, a pioneering platform that fuses whole-transcriptome vean Unldy 518 1516 874 ' e O R I RN R LT BT E LY IR R E s A
profiling, CRISPR perturbations (sgRNAs and associated Unique Guide U e U TP "W iihisisiiiiiiiiiississrisiiiisiiiiss 2P ECSe2585538623 5088 8852288222822 3520R2288
£ - - - - enes / Ce , , R M EPEciB808355888008 8088885852858 88358¢8¢¢8 =72 o %3 28NG5S a8 . = P2ZoETgT ez =
Identifiers UGIs), and multiplexed protein detection at single-cell Mean Transcripts / e SESES 1 BeEFLrrrEr e b i el ) = ° CRISPR ID )
resolution within intact 3D tissue contexts. SPACE delivers unbiased, a2 211224 8 | | | | s EESEEECgag g3y EECEEER RS 3ER ggREEs . . . N
. » q | e 68 . . 64 CosM Fig. 3 SPACE is compatible with different panel sizes, showing consistent detection of W 2333 3323388 18 28 gEid Fig. 11 Tumor cell EMT score calculated using protein data per CRISPR editing
transcrlptome-w! e readouts alongside prOtem_mar ers ( OSIVIX CRISPR targets with high specificity. Left: Summary table for SPACE performance in B Bl e R o ; e condition
Human |O protein panel targets plus 4 morphological markers), vastly RNA detection. Middle: Correlation of detected CRISPR molecules (upper: CRISPR
expanding phe_notyplc landscapes in spatial screens. As the hlghgst-plex SRthT'Aé; Iov;/er: U(él;l):cmflnt;atitwteenF)WTX:CEISSR EX a)é;)Aand %KJgralsPAigse;ng Fig. 7 Left: Score differences between the spatially informed and nonspatially informed DHCR24 KO MAP3K7 KO
coverage multimodal CRISPR assay to date, SPACE achieves this at Igd IéGgl(J)nKSOperh 'c(I:e of the top v most abundant sg s an s 1n " LR analysis for each CRISPR edits (blue — high LR interaction score in nonspatially
unprecedented scale and affordability — profiling hundreds of spheroids an “AY SPheToIas. ] informed analysis; red — high LR interaction score in spatially informed analysis). Only
encompassing tens of thousands of cells per slide — largely & E | ockt LR pairs identified in more than 5 KO conditions are presented. Right: Chord diagrams
outperforming sequencing-based alternatives in efficiency. 0 ° o o o I ... showing the spatially informed LR pairs specific to ISG20-KO and RNF213-KO
_ ) : il —ald | spheroids compared to nonspatially informed analysis (LR pairs with score difference >
% i : : . é;zlaszk 20M 40 60 80 .100 % @ j
) 5 . . & eainnegxr%rl:e;smn o
2 : : : @) []25233 1132-
/ SPACE Assay Design ~
o o - | ~ Same-Sample Multiomic SPACE N
Fig. 4 Primary cell identification. Left: cell clustering using RNA data. Middle:
CRISPR- _{% Hydrogel FEPE Differentially expressed genes across main clusters. Right: Cell annotation with key
edited Il mold microarra _ Cycle 1 Cycle 2 Cycle 3
primarly CAFTM\J’\ o : AR ) \marker genes / .y g s
Co-culture d ’ \ -
cancerce 2 @ 8 § | Section block onto : : | ' \ N
.‘: # _ CRISPR-edited Spheroid embedding in microscope slide SPACE Revealed NOveI BlOmarke 'S 1IN CAF Antibody | \4( N ISH probe |
CAF-tumor spheroid FFPE blocks l mixture v mixture | 0 &g
23 s, o . / § o
: . e | s eme e Differentially expressed genes Orthogonal data validation = -
" Ligand-receptor Spatially *iﬁg tEpFe R _ i ] ) )
ECM Cgmpéfs‘{tlon interaction variable genes B L5t A spheroid X 196200 CAI.: v ;.\AVS1 KO CAF . Add 64-plex oligo- Multi-cycle protein imaging Remove 64-plex Proceed with :
e v e e amS M CRISNPAR 1ed1”58889 A BE | | conjugated antibodies antibody RNA workflow
<+ ‘ § tf 3 Protei;1 1-64 M i i | ] _ _ _ _ _ _ B,
©resert Cellcoordinates 101 A Calltype Fig. 8 Diagram of multiomic SPACE workflow. Samples were first stained with CosMx : ER e
B o' morPhology o 64-plex protein panel, followed by the SPACE WTX workflow for RNA profiling. il
: Multimo;z;i s;a_ti?n)easurement: a . . ””””””” Distance to nearest CAF ()
CAF-tumor biology WTX, CRISPR identity, protein, ... > i i MMP1 RNA
S 5 . ET/Mp1 15620 KO Fibronectin: NF-kB p65 g
MMP11 o 5463 K . _ : . C e
Fig. 1 Diagram of SPACE experimental workflow. Primary cancer associated fibroblasts o o Fl_g. 12 Left: S_patlally resqlved heatmap of EMT score in each individual tumor cell§,
(CAF) are CRISPR edited, co-cultured with BxPC3 cancer cells in ultra-low attachment | | | .= peogliatl s 4t with 4 spheroids zoomed in (Upper right). Lower right: Tumor cell EMT score negatively
plates to allow spheroid formation, and fixed. The spheroids are then embedded in N | " -k G)rrelates with their distance to the closest CAF cell. Y
FFPE blocks while maintaining 96-well arrayed format for CRISPR identity confirmation. e ’ o ’ "
The sectioned slides undergo SPACE profiling of CRISPR molecules, transcriptome Logy fold change + .
and protein on the same slide Fig. 5 In ISG20-KO CAF, SPACE identified several MMPs significantly downregulated,
which were later validated with orthogonal assays at both RNA and protein levels. DAPI e Su m mary ~N
CD298/B2M PanCK Pancreatic adenocarcinoma Lung adenocarcinoma Glioblastoma multiforme ORMDL3_UG|
D, S Overall Survival Overall Survival Overall Survival ORMDL3_sgRNA . . . .
i O O T - e P - BT &5 omisrilalion » SPACE integrates whole transcriptome, multiplexed proteins, and
—— High ISG20 _(r)o:lg — High IS(;;(ZO_grg:t;g e }:i(g);hr;nfﬂz)gerfgf . . . . .
“Frign-s - piriey 5 Ty ein CRISPR sgRNA ID at subcellular resolution in 3D models, providing
tigny-4s ) g1 | w P igh)41 :
g "Nlowid g owzm | B onyeé unparallel phenotypic depth.
. - -  SPACE scales to hundreds of spheroids per slide for cost-effective
SNAI2 sgRNA 8 §° 1 §° screening.
g - g - g -  SPACE is FFPE-compatible and supports multimodal, orthogonal
S - S - g | — cross-validation.
A A  ® pe e %y A - I protein: PanCK 87 413 « SPACE preserves spatial context to reveal new regulators and
b b ORMDL3_UGH ngNA mechanisms
Kidney renal clear cell carcinoma Lower grade glioma Lung squamous cell carcinoma ” EERlaniOncats Dgup - i % . _ _ _ _
Overall Survival Overall Survival Overall Survival | ., Heovr@@@Een O &  SPACE accelerates drug discovery with disease-relevant functional
F' Sk —Hescesh T e P e ieeeeee o IR _ genomics datasets. )
=8 ;,Tg;fg 2;0173 p(:;g;:gg??jog _ &~ :(:?%%613? g I o G B a2 Meaqggpressnon in group g ‘ “r
wrE 3 wrE 1, i | i
c S - c § S 0.50
> § @ / 1@ @ @€ 0 o o o ° 00
gé— g g:.p H Y jgggg;ggg M e e S
g - S - | ‘ e ) ‘ Scan here to
Fig. 2 Example images from SPACE workflow. Left: morphological staining of whole = S - S 1 download or
slide containing a spheroid array. Top right: Morphological staining markers. Bottom 0 s 100 150 o  s0 100 150 200 0 50 100 150 Fig. 10 Left-Middle: Multiomic SPACE revealed the same cell clustering outcomes as learn more
: . : : : : - . . Months Months Months _ . - . . . .
right: composite images of representatlv_e spheroids, ShOV\_’”_‘Q different synthetic Fig. 6 Kaplan-Meier plots of patient overall survival in different tumor types categorized :/VTXtor;:ytSPtAgE (tilg. 3): nghltl. Representative image of RNA, protein and CRISPR

© 2026 Bruker For Research Use Only. Not for use in diagnostic procedures. Innovation with Integrity



