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Introduction

PaintScape system characterizes and directly visualizes 3D genome organization and structural genotype of ER+ MCF7 cells
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PaintScape 3D genomics and CosMx WTX characterizes ecDNA element
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long range chromatin interactions causing transcriptional repression of tumor-suppressor . PaintScape system identifies in situ 3D genome conformation in ER+ breast cancer cells Chrq \‘“Il‘ml ¢Soxg / SNAI1
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= ER activation induces upregulation in key proliferative and differentiation gene targets, i 61,500 kb 61,750 kb 62,000 kb ‘\ .
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GATAS, a core luminal transcription factor co-expressed and co-regulated with ER.#

OncoPaint DNA Repair Pathway panel paints BRIP1 region with high fidelity and maps to
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portions of Chr17 in an inferred ecDNA structure for BRIP1°. Genes associated with ecDNA
structure are assessed for copy number and expression

= The ER-GATA3 axis maintains luminal epithelial programs by maintaining high CDHT
expression while transcriptionally suppressing EMT drivers such as SNAIT and SNAI2,
despite higher genomic copy number of these two genes in MCF7.>®
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) LQSS of ER/GATAS signaling is ?SSOCIated with EMT activation and more aggressive, less PaintScape directly visualizes cells with a range of target amplifications , GATA3, SNAI1 and BRIP1.
differentiated tumor phenotypes Note that GATA3 shows interaction with HOXA9 locus. Note that BRIP1 shows ecDNA like amplification relative to Chr178

~J
L

tM72_BRIP110

n
'
N
L

H173_BRIP1LN

=
L
=
L

—_
1
-y
i

Expression Level
Expression Level
Expression Level

Expression Level
Expression Level

Chr17

=]
4

[=]
L

o
L
[=]
f

= Selective copy gain, rearrangement, and altered 3D architecture of those oncogenes and )
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their regulatory elements cause dysregulation of oncogenic signaling pathways and $Copviz37 <go fs\;o <;o ;""’io <§j >;1 \;go 'f;
increases cancer cell proliferation providing positive selection for cancer progression. CosMx WTX assay characterizes unique gene expression profile of ER+ BC cell MCF7 in situ and i i i i Py

Single cell in situ visualization of ecDNA around BRIP1 locus on chr17 shows targets
aggregated in a hub like manner'®. Genes associated with this ecDNA such as TBX4 and INST2
do not show elevated expression despite high copy numbers indicating possible loss or

identified key signaling pathways and unique cell states compared to normal breast cell MCF10a

Technology and Methods

A MCF7 and MCF10a cells show transcriptome-wide MCF7 cells possess ER-DRIVEN CosMx WTX reveals inter- and intrapopulation hijacking of enhapcer regions enabI.ing dysregulated.expression. Genes such as MED13 show
differences, with key Estrogen-Responsive Genes (ERGS) molecular markers with specific expression heterogeneity elevated expression and may benefit from presence in ecDNA structures.
n The PaintScape System powered with jebFISH™ technology to visualize in-situ 3D genome organization in situ in single cells differentially expressed oncogenic functions 7 | ESRI
® NS ® Log;FC p-value @ p-value and log, FC SNAL2 GATA3 A
What is the PaintScape System? - N ] PP ConCI US|On S
CAV1 NOTCH3 <t RAD23B 5 FKBP4 AARCKSL1 - TRAP1 PSMA7 1 RNF114
= Aninstrument platform that combines state-of-the-art optics, _ - --iic‘“"”lmBJT”B'_’*}‘;;STK3E‘jfjA‘;“PmF,TF,c':;;jg;;ﬁ?jgﬁjﬁ%m Segmentaton
sophisticated bioinformatics, and a reagent system based on , . P 300 DI (GAT02A (ATpsFICKILMIAB] | EaRPoMS),  igsa)
govverful jebFlsg Ck;jemlistrﬁ for direct in situ visualization of the i . SNA'ZEﬁ ,Q”°“F‘;i,,,j;‘;‘;p;p;,KZ‘SZiT.jI:f;E,,ZLTE -
D genome in individual cells = | [Mvo1e) . . . . cge  _ac . ae
© ffas) M e The I?amtScape Sy sterp epables .h'gh resolution |dent|f|ca.t|on, chgragterlzatlon, = ecDNA copy number, structure, nuclear locations and in situ interactions
What is jebFISH? | AP — and direct in situ visualization of single-cell 3D genome architecture in single cells. A fract p lified DERE £ Chr17 4 Chr20 :
H [ECE1 i ‘1 g g o . o [ ]
it ey efficient chermistiy for i st vieualisation of — . eiof, CosMx WTX profiles spatial gene expression at a single-cell level revealing . rﬁCt']?n ° Cahm1p7l 1€ Py WEIEJ2S) @F EnlTl72g] Efn 'blr quﬁg'onS wer?
n - J ©° [PTMS] ! 5 5 oo . o o
’[hIQS[? ex, efficient |emls|| r;z_ ornlv| ?/ uwsuda]lza Ir?PO ) ) 200 B @ disease state specific oncogenic function. Here, the combined approach of ﬁrt er rorlnf. dr or Chr20 territory suggesting possible ec nature o
Usem agergor;‘eet;”r Slrrqglfi C|eexsolr’2ig:| blgrecsoilr; 4 gﬁ:mi;?rze” ISSUE | @ PaintScape and CosMx reveals how disruptions in genome organization drive those amplified targets
g aprop y piexop y g g g o) | “-‘ ER+ MCF7 cells display spatial nuclear accumulation of ERG disease mechanisms in ER* breast cancer by linking altered chromatin topology to BRIP1 gene region shows very high copy number due to ecDNA
- Proprietary jebSmart™ (smart barcode) method to allow precision \| y : 4_ trar.nscr.ipts consistent.wi.th ligand-induced chromatin ?J:;fi?)trlnl?:’:)ercrleli)’:ipc:::zgnre(:feakl?é'oncogemc pathway genes. Distinct structure- amplification in MCF7
loci identification and localization 100 brane sodl - f activation and transcriptional engagement . A significant fraction of the BRIP1 ecDNA formed self-interacting hub like
Technology XY o o = Copy number variation including amplification and deletions in situ in single structure in single MCF7 cells
B OncoPaint™ HuCL Cancer Pathways Kit 1 Panels _ PaintScape in sty (e} £ cells and sub-population BRIP1 ecDNA closely interacts with amplified DEREs on Chr20q including
visualization o genome . o fo o . o o e .
e @ = Specific gain in Chr17q and 20q regions containing DEREs in MCF7 BC SNAIT oncogene
=2 Sadi=F S MACFY cells : . ..
%m ﬁ”“ S8 e e, T I R N . 3D genome structure, spatial gene expression and multiomic structure-
;_Jésr::cf,.“"‘* i—j': TTTTT o° Es s = -8 = g oA - - = ' - - =  Focal amplifications of important oncogenes BRIP1, MYC, SNAI1 function correlations
= P s R = = ﬁ -3 =8 B > 1000 plex jebFISH painting MCF10a ¢ Log,foldchange 5 mcF7 o T e T C T e © T : = Loss in CDKN2A gene on Chr 9 * CosMx WTX identified elevated expression of ER-driven oncogenes GATA3
:/: ;\. =) =R m] = =2 = ', = =g 1 EaCh gene reglon IS of MCF1 Oa total = 1560 variables 2 1 1
= =% =2 B3 B3 mE oS3 ve =\8 = s 8 | painted with 15 e Non-strogen-responsive genes . . . and CCND1 in MCF7 cells, consistent with enhanced estrogen-dependent
j/ =8 j_/ =3 E3 B3 W g Z// =2 3-~=3- loci = Single cell ploidy variation of whole chromosomes and sub-chromosomal luminal signaling and proliferative activity
= =3 =s =8 e e B8 EN b regions : :
=2 B - B OEE B3 SR 53 Ei. D I The MDM2 gene 1 M H : H 4 1 1 ) L _ , , : = PaintScape 3D genome data shows increased enhancer-promoter
S Bem DB R B EET L BlE] B omemeean PaintScape 3D genome structural data ylgllc)ls énmglll'ntsv\;?t)c() differential gene expression as + igher variation n spuabr.epdotpouLa;.r?:a?i cells with variable chromosome ploidy etactions and strengthen ina TAD teractions for these genes
T, et B2 B B ¥ 8 ’ ° ; ‘ example. measure y OSIVIX revealing mechanism of higher expression
| [Py - T/ " 5 - i i i . . . . . .
He T ® o Chr17 and Chr20 show much higher chromosome ploidy in cancer cells PaintScape system characterized and directly visualized unique ecDNA
— ® garm = Inter-chromosomal interactions, potential translocations and simultaneous SUALENIE CEMFEITIG SR CRESEETES BRI, TENZ WIS i M=
J J RRRRR ﬁ ccccc 4 J | =3 proximity of multi-loci interactions in situ in single cells = CosMx WTX shows higher expression of these genes in MCF7
:/J- ;;/// ;/j/' = “éj = - g J =t Kit 1 Panel Modules MCFIGe o et noquat GATA3 CCND1 =  Close proximity of chromosomes 3, 5 and 9 regions in MCF10a consistent compqred. to MCF10a revealing fUﬂCtIODa[ relevance of”ecD.NA
g/‘ ;/J/;mm g/ ysnn: i :L?:‘%. E\_, - %//—. :/J.‘:"::i_/.mx . Cell Cyc|e and Apoptos|s CeIICycIe.AIpOﬁto-sm and Chrc>.m=t|n5tructure Panel p— GATAS (Chr1 0) Differentia"y CCND1 CCND1 (Chl"11) W|‘th known tranS|Ocat|0nS t(3,5’9) and t(3,9) ampllfICatlon WhICh promOteS OppOftUﬂlSth enhancer hIJaCkIng
Bs =8 2 BE22.58 SR SN ESwEN"TES B DNA Repair T T A e TR A TR A TR TR o expressed genes in ‘ o _ . . ithi '
= 5 N = é\\::x;f‘i %” ﬁ B B 2 : Transcri%tional Regulation : i of Sl b . B MCF10a MCFp7 such 35 GATA3 ' - W MCF10a Close proximity of GATA3 (Chr10) and HOXA (Chr7) loci in MCF7 causing Seally .eCDNA clemients @l premed  eyereg e
S B = @ Chromatin Modification ;":;‘:ff:gei;r:;’é"&ga@:gh 5 2. MCF7 and CCND1 can be 2. MCF7 dysregulated gene expression of GATA3 and certain HOXA genes in MCF7 SpiEeslon
= . 5 0 a09 . O o
x Chromatin Structure chromosome is painted as gﬂ Qu u;\derstood Eiterrr!s o | | IH H I
described in methods, o WLk HIH H | ° cc:::ly r:urr: :rfam s,
OncoPaint™ Panel Modules Used: Transcriptional section B * Gene Copy Number enhancer interaction Gene Copy Number
Regulation, DNA Repair, Cell Cycle and Apoptosis, roximit
: : MCF10a MCF7 P y: MCF10a MCE7 . ™ o ° o o ° 0
Chromatin Structure and A/B ploidy panels e M \ : PaintScape™ System and CosMx WTX enables in situ direct visualization of 3D genome
.m s == & - Gene Locus Distance Maps I Eataiies L EOV TUR ~ M M ~
| | = g showing Topologically e vY changes and spatial gene expression in single breast cancer cells
CosMx WTX assay design T e O OF associated domains (TADs) | = Gene
| E low  High . > - Er?'?aencer = Enhancer 4
i E E i Chr20q: SNAI1-t1391
Reportr PC-si Expose RNA ISH probe Cyclic readout with i!;EEI BRIP BRIP1 (Ch 17) ( h ) 17q:t1161't1195
-sites ISH orobe in tissue hybridization 39 sets of reporters E . é == g a T . ! 90% r o) SNAI.1 SNA” C r20 Chr20 R f
p iii! !% I : i §ge I % e o B MCF10a SNAI1 and BRIP1 are 3. 1 - Chr17 e erences
. ;”'!E'!'! H 5 o= MCF7 amplified in MCF7 E o' S MCF10a — =i s
AT LA 5 -
\ FEEEEEE E L g 0 X y
Torgetinaing | ; il ! ! THILE I: HYBRT ; 21 Ul ::1 o H - . 1. Cancer Res 2009;69(14):5946-53 7. J Biol Chem 2010, 285, 14042-14051
= iilllii“!”i!!!ﬁ::gii!i N EERRE TP o orecsion. “ . - ~'“H H e Close interaction between Chr17-Chr20 elements 2. Mol Cell Biol 2004, 24, 7260-7274 8. Nat Commun 2024, 15, 6130
THIHITHIEHHI expression. : » £ : » 1
!E!E!!iééiga T L | Gene Copy Number Gene Copy Number 3. Mol Endocrinol 2011, 25, 1527-1538 9. Genecards.org
4. Cancer Res 2007, 67, 6477-6483 10. Nature 2021, 600, 731
. . WTX RNA detection in i i i - i i ibi - ij ing i 5. 0 2010, 29, 1451-1462
CosMx RNA detection schematic T e BT 2 G EE A e ot PaintScape visualizes Chr 17g-20q interactions between DERE elements known to e).(hlblt promoter-enhancer hijacking in ecDNA ncogene Scan to download
elements and known to dysregulate expression'? 6. Cancer Advances 2025, 8, €25016 or learn more

© 2026 Bruker For Research Use Only. Not for use in diagnostic procedures. et S e Ty



