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PaintScape™ enables tissue based unique multiomic protocol for direct
in situ visualization of single cell spatial 3D genome organization of
fresh frozen Glioblastoma cells in tumor microenvironments
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Introduction PaintScape system directly visualizes and characterizes in situ, single cell 3D genome organization and structural genotype of

Glioblastoma from 30 pm thick fresh frozen tissue section

PaintScape characterizes CNVs, subpopulation ploidy, and 3D genome organization in FF GBM tissue at a single-cell level
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= Here we present a novel jebFISH" tissue genome painting protocol on the PaintScape™
platform to reveal the 3D genome organization in situ of fresh frozen (FF) glioblastoma (GBM)

tissue at single cell, sub-population, and population levels. PaintScape system t_:haragterlz_es CNVs, subpopulation ploidy, and 3D genome organization of PaintScape OncoPaint Pathway panel identifies, characterizes, and visualizes MET gene
and normoxic regions in GBM tissue amplification in single cells Q Target Copy Number for F3  Popuistionof ol i
= GBM is the most aggressive and common type of brain tumor and is characterized by high [H| Target Copy Number for 405 loci (arranged by chromosome location) B o s 116750 kb 117,000 k6 | ohr targets of OncoPaint Panel mcp. N oOPies O METS
intra- and inter-tumoral molecular heterogeneity. Over 70% of GBM patients exhibit genetic U 2 3 4 s 78 9 00 T 12 13 18 15 16 17 18 19 20 21 2 X o e e e s s e L g Meede 1o ons
. . . . 3 robes wm = - ] - . gg‘ u
signatures, such as Chr7 amplification and Chr10 loss of heterozygosity (LOH)". Also, GBM mnmrlwlmruumrmnlmuhmdmumnr|lrm|rrm.m.mu.mm.||mm|.umrnril||I1||nmmmulmmulnuum..,..|.ummmmmrnmmmmmmmmnﬂlllﬂllhmnﬂum|i|l||rn||n|r e b e e ——
patient outcome is strongly impacted by tumor microenvironments, with hypoxia noted as a 5 . . . 8
. s . H Probes targeting MET gene region from an OncoPaint panel were used z
significant detrimental factor?. ettt ottt TR Illillilllllllﬂllnhiﬂﬂhllhﬂlliﬂnnlﬂhllllllhllﬂhiﬂlhhllm Lovisualize the MET gene and neighboring regions in GBM tisue. £
el L o e T i 0" 2
= Chromosome conformation capture analysis on bulk tissue has identified the role of the 3D .65 gain in hypoxic ' B o ' D Visualization of MET amplification with specific regions along MET 3 5, I I
H H . H i I ded per di P ab: how MET localizi S8 £ 7 S
genome in GBS, but further understanding of GBM requires tools that can study the genomic ypoxic regions show GNVa I SF TPty +  Copy increase in Target 65 (t_65). The target region ge"iff;??f{é:éﬁ:ﬁdhfé&fgﬂ}ﬁﬁ%‘%@?}ﬁmec‘m{z'"g . PSP B
complexity with single cell resolution and spatial context. chromosomal regions containing B hpotic 1 g o ﬁSPéZ'JZtZE%J érée'arglr::yepllo adhesion molecule) > yP 9 MET_B capies per cell
GBM and hypoxia related genes, with K M normoxic ’ Lag_?e; counlrfqisttriburion for
= Here we use the PaintScape System to directly visualize the genome organization of GBM gain and loss trends consistent with ‘240 + Target count distribution for t_65 gain in hypoxic vs . f;?lfs"}ﬂgi?a;i.ﬂg';A‘;E)Ti.?ﬁ"e":?i‘;'ld vsngmfo':ipc'r"e‘.’gai;g:;?pws:
) . o . - . o ) . expected expression 8 I normoxic regions. shows higher percentage of gets ( OBM tissuc. (b dVP° ¢ : « MET amplification highly
tissue in situ in single cells of a 30-um FF tissue section. In addition, hypoxic and normoxic o (B B0 wa  _ cellswithincreased number of t 65 counts. normoxic GBM tissue. (boxed in magenta) heterogenous
i i i i i & s 52 A N v » Note that t t regi t to MET « Similar distribution of nuclei
regions of the tissue section were identified to perform further structural genome 65 sopies per el o o o with varying copies of MET 8
organization analysis and comparison of tumor cells located in those regions and reveal _ Hypoxic . Normoxic in hypoxic and normoxic
. . . - . . @ 5
differences or similarities in the respective structural genome landscapes of these sub- 2, PaintScape chromosome copy number distribution  [REION ST, s
re .OnS 2 3 o+ e IR EEEERERE plot uncovers subpopulations with similar z .- e ' . & AT 5um « MET gene and gene region highly amplified in
gl . o 0000000000000 000800000 percentages of cells with Chr10 loss in nuclei from 2 R N A R R RN R R Cell 62 — hypoxic and normoxic regions of GBM patient tissue
. . . . § 1 e B ) '5'10/ _'C‘h 1‘0 LIOH hypoxic and normoxic GBM regions g 1 N A ' ' { Normoxic oI :\i,::il;tion « MET amplification interacts genome wide,
= The powerful nature of PaintScape-derived data enables even further filtering to focus on I PR So i MRS, i single nuclei | __ £19955nd scONA formation
subpopulations of cells with specific genome organization traits for even deeper analysis of R — Sease st e et ° G o T T
combinations of parameters and combinations of specific cell subsets that were not possible . — — — _ amplified MET gene region targets with - Visualization shows MET amplification across the
i ] Visualization of Chr10 = Visualization of Chr10 "> close proximity to all chromosomes leus in clust ith 'l'r)b i CAPZA2
to compare before. For example, here, the 3D genome landscapes of a subset of tumor cells Ky in hypoxic region N in normonxie region E nucleus in custers with neighboring geres
. . . . . . . N I R i DNA f i
with Chr 7 trisomy from both hypoxic and normoxic regions of the GBM tissue is selected and 4 Sl chr 0 (1N) i | Chr 10 (1N) suggesting ecbNA formation - MET:CAPZA2/ST7 ecDNA seen in GBM and may
. . e . . . Chr 11 (1N) s 4 _Chr11 (1N) serve as oncogeneic drivers™!
further compared—revealing specific structural genome differences that contribute to the . ‘ N e |
molecular heterogeneity of GBM tumor cells. + ¥ paintscape H +4 paintscape g
- 3 population , £ ©~ 4 population z
= 4 heatmap reveals e -4l heatmap reveals| °
1 4kChi 10 t || by Chr10 | More
% HeTe ., iy oot Conclusions
Technology and Methods o e ot
= Chr10in <.

hypoxic region

Cell 110

The PaintScape™ System enables first-of-its-kind identification, characterization,
and direct in situ visualization of single cell spatial 3D genome structure of

“ Multiomic jebFISH™ workflow on PaintScape™ platform on 30-pum thick FF tissue sections SUm
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identification using .n SguSxS (lighter Chr10 strip in heatmap) than in normoxic hypoxic environments'® tissue. The multiomic jebFISH protocols for tissue samples enable identification

Je';flf:'omga' of specific cell types or tissue regions for further direct visualization and analysis

—— of 3D genome organization. The power of the single-cell nature of the data allows

Single cell 3D genome conformational differences in Chr7 o . ; .
for unprecedented filtering, analysis, and comparison of genomic landscapes or

specific chromosomal aberrations in specific single cells as well as specific

trisomy subpopulations in hypoxic and normoxic GBM tissue

e . As GBM is known to often have Chr7 copy gains, PaintScape was used to focus on specific cell subpopulations of cells.
e = , subpopulations with Chr7 trisomy for deeper 3D genome analysis in the two tissue sub-regions
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= CNVs in GBM and hypoxia related genes and 3D genome differences
(Chr10 further from other chromosomes in hypoxic)
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= Chr7 3N cells: CNVs in GBM and hypoxia related genes and 3D genome
differences (Chr7 and Chr10 differential interactions)
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