
TME expression more variable than cancer cell expression in matching 
cores taken from the same tumor

Figure 3. A. Pearson correlations of matching cores (n=84) for pseudobulk 
epithelial/cancer cells (x-axis) and TME specific gene expression (y-axis). B. 
Boxplot of Pearson correlations of matching cores for pseudobulk whole 
cores, epithelial/cancer cells and TME cells. 

Samples: TMA blocks of 0.6mm diameter cores were generated from 
tumors with 3 spatially distant cores per tumor.  CosMx spatial 
transcriptomic data (6108 genes) was available for 464 cores with 424 from 
340 patients and 19 cores from 7 control samples that passed QC based on

cell number (>200 cells), averagtranscript count (200 per cell) and FOV 
technical effects/biases. Cells were filtered by area (25-400µm2), transcript 
count (≧100), and density (≧1.0 transcripts/µm2), leaving 420,343 cells for 
analysis.  Matching cores from 84 tumor and control samples were available 
to test intratumor heterogeneity (Fig.  1). 

Data integration and annotation: Data integration across six slides was 
performed using Harmony2 on 50 principal components. Leiden clustering 
was performed with Seurat3. Major tumor microenvironment (TME) cell 
types were manually identified from individual Leiden clusters based on 
marker gene expression and all cells in the remaining clusters were 
annotated as epithelial/cancer cells.

Pseudobulk analysis: For all samples that passed QC, pseudobulk expression 
for whole core, epithelial/cancer (>9 cells) and TME (>9 cells) was calculated 
as the total count for each transcript across sample/cell-type, normalized to 
counts per million (CPM), transformed to log2(CPM+.1) and batch-corrected 
using ComBat. 

Molecular data from surgical excision: OncotypeDX gene expression and 
recurrence scores (n=263) from ER+HER2- surgery excisions were 
available4. Estimates of OncotypeDX recurrence scores were based on 
median centering pseudobulk log2 cpm values to RT-PCR values from 
matched surgical excisions. 
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TME cell types are shared across many patients, but tumors tend to 
be patient specific

Figure 2. A. UMAP plots show common TME cell types are shared across 
many different patients. B. Many cancer cell clusters are patient specific. C. 
high pan-cytokeratin (PanCK) expression in epithelial/cancer clusters. 

1. Single cell spatial analysis of transATAC TMA cores of ~1000 cells 
reproduced key features of tumor biology and risk as assessed in 
surgical excisions

2. Matching cores from the same tumor showed high correlation 
across multiple tumor related molecular features

3. Variation of TME expression in cores suggests multiple sampling is 
required to capture TME

4. Inverse association between ESR1 expression and number of non-
tumor cells in a core supports emerging evidence of 
immunosuppressive role of ER signaling in breast cancer6

5. Preliminary results suggest taking multiple small samples (~1000 
cells) from many patients (goal=~1000 tumors) may be a successful 
strategy to understand BC biology, TME cell-types/niches and cell-
cell interactions that impact prognosis.

Correlation of ESR1, ERBB2 and OncotypeDX risk scores for matching 
corestaken from the same tumor

Figure 6. . Scatter plots of pseudobulk whole-core ESR1 (r=0.82, p<1e-9) (A) 
and ERBB2 (r=0.84, p<1e-9) (B) gene expression and Oncotype DX (C) risk 
scores (r=0.92, p<1e-9) from matched cores.
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Inverse correlation between ESR1 expression and TME cell fractions 
of cores

Figure 4. A. Scatter plot of pseudobulk whole core ESR1 expression and 
fraction of TME cells in a core (Spearman’s rho=-0.46;p<1e-9). The 
correlation is also significant when only consider ER+HER2- tumors (rho=-
0.53;p<1e-9). B. Barplot with fraction of epithelial/cancer cells and TME 
cell types when divided into deciles based on ESR1 pseudobulk whole core 
gene expression.

Correlation of ESR1, ERBB2 and OncotypeDX risk scores between bulk 
(surgical excisions) and pseudobulk (TMA cores) gene expression

Figure 5. Scatter plots of pseudobulk whole-core ESR1 (A) and ERBB2 (B) 
gene expression and Oncotype DX (C) risk scores compared to gene 
expression/risk scores taken from ER+HER2+ surgical excisions (RT-PCR). 
Pearson correlations are significant for ESR1 (r=0.65, p<1e-9), ERBB2 
(r=0.72, p<1e-9) and OncotypeDX (r=0.77, p<1e-9). 
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Primary breast cancer (BC) is highly heterogeneous and this drives divergent 
clinical outcomes. Many molecular features have significant prognostic 
value in hormone receptor positive (HR+) BC, and several commercial 
multigene prognostic assays currently guide chemotherapy decision making. 

The translational study from the monotherapy arms of the Arimidex, 
Tamoxifen, Alone or in Combination trial (transATAC), has been pivotal for 
the validation1 and regulatory approval of multiple prognostic assays. The 
TransATAC cohort consists of 1,231 early-stage breast cancers from 
postmenopausal women with a median follow up of  120 months1. 

We assessed whether single cell spatial transcriptomic analysis of a tissue 
micro-assay (TMA) core, sampling of ~1000 cells per tumor, is sufficient to 
recapitulate the major features of the tumor.

Samples: TMA blocks of 0.6mm diameter cores 
were generated from tumors with 3 spatially 
distant cores per tumor (Fig. 1).  CosMx spatial 
transcriptomic data (6108 genes) was available for 
464 cores with 424 from 340 patients and 19 cores 
from 7 control samples that passed QC based on 
cell number (>200 cells), average

Fig. 1
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