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Pathological assessment of tissues frequently requires rare or limited tissue samples to be exhausted when testing multiple biomarkers. _ _ _ CTA th CCLE samol

High-plex profiling of gene expression under bulk or single-cell analysis provides rich contextual information but consumes large fractions DSP was performed on FFPE s_ampl_es, known to _have degradeq RNA relative to unflxed_tlssues. CCLE HEL is second best P >ampie WTA

of tissues and lacks spatial context from key morphological features. As such, direct interrogation tools are needed to enable RNAseq was performed on unfixed tissues and with larger RNA inputs per sample. Relative to CCLE 1.0 Lo ,7/ match 10
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demor_lstrate the capablllt_les pf the GeoMx Digital Spatial Proflllng (DSP) plgtform to robus;tly quantlfy_hlgh plex RNA expression data (below, data above detection shown). The one misclassified line, HEL, misclassifies as HEL9217. HEL and % . N T l l | l |
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locations throughout tissues. HEL9217 are from the same parent cell line; within the CCLE data, they correlate well (r = 0.97). (z - % . § : :j o AT 4
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To test the sensitivity and specificity of DSP on well controlled tissues, we profiled cells lines which have known expression profiles. In : _ T SEELES Yol T3 a0 et %; z_ﬁzg BT L *“*“* %53% : g 08| 3 i ?ﬁ %. x - i }“fi* %

parallel, we examined expression patterns from FFPE normal tissues to demonstrate the capabilities of DSP to profile across diverse - Mean r = 91 Cell line . Mean r = 91 ~ 06 &fﬁﬁ ;g%;:‘fg Sieton SESRE SR T i Pt i : &3 Y S8 e
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tissue types. To confirm that DSP accurately captures the expression profiles relevant to these tissues and cell lines, we compared DSP c 12 ® COLO201 S 12 Cell line % TOTER YT AL 5;;?3015 % TRE Pad

data against publicly available RNAseq data from matched and unmatched cell lines and tissue types. Q : Hé‘gg' S o DAUDI & ° il 2 ol 5 R
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Panel: Using DSP, we profiled the gene expression in FFPE cell lines and in regions-of-interest (ROIs) within normal tissues. We used two f -LFJWQMG S & = % < = o N 0 N = Q = 0 E 5 - 5

DSP panels. The Cancer Transcriptome Atlas (CTA) targets 1,800+ genes involved in immune response, tumor biology, and the 5 g %’ % = E % A e = % ?-: S £ < 2 e % %

microenvironment. The Whole Transcriptome Atlas (WTA) currently has 16,000+ protein coding targets and is building toward 18,000+. 4 8 12 4 8 12 o - S = * . h
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Samples: Wlth CTA, we profiled 11 FFPE_ cell lines, collecting from 200 um”2 diameter (31,41_6 um _2) ROIs. With WTA, we profiled 7 Normal tissue versus bulk RNAseq Adding spatial context to spleen profiles

FFPE cell lines, collecting from 250 um diameter (49,087 um”2) ROls. We collected samples in duplicate and took the mean of counts for |

each target. Using both panels, we also profiled normal tissues from an FFPE tissue microarray (TMA), collecting 267 ROIs spanning 8 - Ninety-one of 113 CTA ROIs (81%) and 121 of 154 WTA ROls (79%) ROls correlate better with matched tissue types than = Spleen ROls are red pulp, white pulp, or mixed. White pulp is a lymphoid tissue containing B cell compartments. Red

tissue types and 74 donors. ROIs range from 1,922 to 281,629 um”2 and are mostly circles. Some ROIs encompass distinct - unmatched tissue types in the GTEx RNAseq data. We made comparisons across individual, sex, and age, only noting - pulp, which filters passing blood, consists of more connective tissue. Across CTA and WTA, 8 of 11 mixed ROls, but

morphological regions including kidney tubules or glomeruli and spleen red pulp or white pulp. - tissue type. GTEx samples are bulk tissue samples while DSP ROIs are from discrete, micrometer scale regions within - only 4 of 19 red or white pulp ROIs, corelate best with bulk spleen samples from GTEx RNAseq data, indicating
tissues, in some cases containing specific morphological features such as single glomeruli. . spleen ROIs may have gene expression profiles with rich spatial information. With CTA, we find the white pulp ROls

Analysis: We compared DSP data to public RNAseq data, comparing cell lines to the Cancer Cell Line Encyclopedia (CCLE) (Ghandi et

to be plentiful in B cells, as expected, in contrast to red pulp ROIs, which contain more macrophages and monocytes.
al., 2019), which contains 1,019 unfixed cell lines, and normal tissues to the Genotype-Tissue Expression (GTEX) Project (Carithers et al., |

Correlation of ROIs to tissue-type-matched and tissue-type-unmatched RNAseq samples

2015), which contains 17,000+ samples spanning 30 tissue types. We calculated correlation, sensitivity, and specificity of cell lines relative CTA —large and medium ROls Spleen ROIs from red or Whlte pulp Cell type profiles from CTA data
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Correlation, DSP ROI vs. GTEx bulk RNAseq sample
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