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Summary
Introduction: CD34 HNF4a aSMA CD45

Hepatocellular Carcinoma (HCC) isaleading
cause of cancer-related death and can be
considered a prototype of inflammation-derived
cancer arising from chronic liver injury. The cell
composition of the HCC tumor immune
microenvironment (TIME) has a major impact on
cancer biology asthe TiIME can have divergent
capacities on tumor initiation, progress, and
response to therapy. Recent development of multi-
omics and single-cell technologies help usto
comprehensively quantify the cellular
heterogeneity and spatial organization of the
TiME and to further our understanding of
antitumor immunity.

Methods:

Multiplexed immunofluorescence microscopy was
used to analyze immune cell infiltration in
primary human liver cancer samples. We
developed and validated a comprehensive 37-plex
antibody panel for immunofluorescence imaging
of human fresh frozen HCC samples. We applied highly multiplexed co-detection by indexing (CODEX) technology to
simultaneously profilein situ expression of 37 proteins at sub-cellular resolution in 15 HCC patient samples (aswell as
one spleen and one lymph node specimen from anonymous deceased donors for validation purposes) using whole slide
scanning. We established an image analysis pipeline to quantify all major cell populationsin the human liver using
supervised manual gating and unsupervised clustering agorithms. This extremely high-dimensional dataset was
generated to allow data-driven investigation in patho-physiological immune cell interactionsin the context of HCC.
Clinical metadataincluding TMN stage, sex, gender, ethnicity, pretreatment, and histopathological reports are available
for all patient samples.

Results:

Using high-dimensional spatially resolved quantitative analysis of multiplexed immunofluorescence microscopy images,
we generated a unique dataset and profiled the single-cell pathology landscape for human HCC. In situ phenotyping of
4,500,000 single cells (including 1,500,000 CD45+ immune cells) allowed for the quantification of cell phenotype
clusters, differential analysis of activation markers and spatial features of each individual cell. CODEX imaging reveaed
detailed composition of the immune cell niche in human liver cancer tissue allowing for further distinct spatial Beyond
that, whole dlide imaging allowed for the identification of the tumor-to-liver interface as a unique site of immune cell
inhibition.

Discussion:

Here, we demonstrate that spatially resolved, single-cell analysis of human liver cancer tissue allows for the in-depth
characterization of the immune cell composition of HCC. Thistool can be used for biomarker research, to determine
cellular functional statesin intact tissue and to spatially and functionally quantify interactions between immune cellsin
the context of hepatocarcinogenesis. We expect that making this dataset publicly available will stimulate broad research
endeavors into the immune tumor microenvironment of HCC and allow computational scientiststo discover new
biomarkers and features. Further details on the study can be obtained in our paper onceit’s published.
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Glossary:

Thefiles are labeled according to the following system:

® Example: reg001_cyc002_ch002_CD56

® reg001: multiple regions can be imaged in one tissue. For this experiment all tissues were images as one region:
reg001.

® Cycle: CODEX imaging isdonein cycles: thisindicates which cycle the signal was detected in.

® Channel: the tissue was imaged on four channels: this indicates what channel the particular fluorophore-
conjugated oligonucleotide signal wasimaged at. Ch001: DAPI (DAPI filter), Ch002: AF488 (FITC filter),
Ch003: Atto 550 (CY 3filter) and Ch004: AF647 (CY5filter).

® Thelast part of the file extension corresponds to the antigen name: e.g. CD56
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Data Access
Data Access

Data Type Download all or Query/Filter License
Tissue Slide Images (TIFF, 875.28 GB) | Download Search CCBY 4.0
(Download requires Aspera plugin)

Clinical data (XLSX, 12 kB) Download CCBY 4.0

Detailed Description
Detailed Description

Image Statistics Pathology Image Statistics
Modalities Histopathology

Number of Patients = 15

Number of Images = 646

Images Size (GB) @ 875.28

Citations & Data Usage Palicy
Citations & Data Usage Policy

Users must abide by the TCIA Data Usage Policy and Restrictions. Attribution should include references to the following
citations:
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Other Publications Using This Data
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Versions

Version 1 (Current): Updated 2023/05/30
Data Type Download all or Query/Filter | License
Tissue Slide Images (TIFF, 875.28 GB) | Download Search CCBY 4.0
Clinical data (XLSX) Download CCBY 4.0
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