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Fig2, Comparison of scRNA-seq, CyTOF and IHC using tumor

(a) Schematic of biopsy sample processing of cell 1solation (b), Companison of
biopsy (left) and surgery (nght) sample using scRNA-seq. The t-SNE plots are shown.
(¢). Clustering based on CyTOF dataset. (d) IHC staming with antibodies specific for

CD45 and Pan-cytokeratin. (e), Comparison of three methods based on cell

component. [HC v.s. scRNA-seq (top) and scRNA-seq v.s. CyTOF (bottom).
AACR-NCI-EORTC International Conference on Molecular Targets and Cancer
Therapeutics, Boston, USA, October 26-30, 2019
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Single-cell RNA sequencing (scRNAseq) provides the expression profile of individual cells.
Through gene clustering analyses in immune monitoring for immune checkpoint therapy including
anti-PD1 therapy, asmall fraction of immune cell types can be identified. Single-cell RNA sequencing
on alarge number of single cells can aso reveal the copy-number distribution of the whole mRNA
population in individual cells. Thereby making characterization of the subpopulation structure of a
heterogeneous immune cell and cancer cell population become available. Our task of this project isto
make the drug discovery, matching/extracting from drug library from collaborating pharmaceutical
companies, by using/sharing scRNAseq data from clinical immune monitoring in anti-PD-1 therapy
for cancer patients.

We prepared the sScRNAseq analysis system in National Cancer Center Hospital East collaborating
with pharmaceutical companies. Preliminary/pilot analysis for sScRNA-seq using Chromium system
(10x Genomics) and BD Rhapsody(BD) were tested, and it showed in a cell line and PBMC,
populations have been clustered by key gens (CD3, CD8, etc). After confirming the pilot procedures
in the scRNAseq device, surgical samples from gastric cancer and esophageal were evaluated. Our
key processes for scRNAseq are 1)Method for single-cell isolation was optimized for gastric cancer
sample 2)Reveal the profile of each sample by three methods 3)Compare biopsy and surgery sample
using scRNAseq based on cell component 3)Compare IHC and scRNA-seq based on cell component
4)Compare scRNAseq and CyTOF based on cell component. Even in preliminary data, several
candidates for“ new concept” were speculated , these helped to promote new drug devel opments.

Based on preceding experience, we evaluated clinical samples of advanced gastric/esophagus
cancer patients who were treated by post marketing anti-PD1 antibody. Residual Pre/post endoscopic
biopsies for practical diagnosis were used, and evaluated by scRNAseq methods. After applying
integrative computational approaches, graph-based clustering and non-linear dimensional reduction
was performed.

Immunostainings of the indicated markerswere also performed to validate the transcriptomic findings.



Collected cells were subjected to sScRNA-seq analysis after quality control. Graph-based clustering
analysisdemonstrated anumber of cell clustersin TME components, covering abroad range of cellular
populations; epithelial cells, immune cells (T cells, B cell, macrophage, etc.), fibroblasts, endothelial
cells, and others. Immune cells were sub-classified into precise/specific populations and showed new
profiling of suppressor cells. Furthermore, the subcluster analysis in the malignant epithelial/stromal
cellsidentified the heterogeneous cancer subpopulations, which are characterized by the enriched gene
sets such as DNA repair, G2/M cell-cycle checkpoint, oxidative phosphorylation, and epithelial—
mesenchymal transition. More interestingly, the subpopulation spectrums in the epithelia cells were
distinct between the untreated and the post-treatment specimens, suggesting the heterogeneous cancer
populations could be dynamically changed or not-changed in response to immune checkpoint
inhibitors. These result and raw data were shared with collaborating companies, and companies has
promoted and accelerated to start/conduct clinical trials and TR study with us.
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