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THE TISSUE AND ORGAN PROTEOMES'

Explore the proteomes of specific tissues and organs

The expression for all protein-coding genes in all major tissues and organs in the human body can be explored in this
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Proteins specifically expressed in glomerulus

The process of urine formation begins in the glomerulus, where an ultrafiltrate of plasma is
formed, and the fiitered fluid enters the renal tubules. The filter consists of three layers; the
fenestrated endothelium, the basement membrane, and the podocyte slit diaphragm. The
analysis of the glomerulus elevated proteins is well in line with the function of the
glomerulus as a filtration apparatus assembling a slit diaphragm. The list of kidney elevated
proteins includes several well-known glomeruli associated genes, such as podocin
(NPHS2) and nephrin (NPHS 1), well established as proteins creating the filtration
diaphragm making up a filter for large molecules. In addition, KIRREL1 is present in the
glomerulus as described before. This latter protein is not identified as elevated in kidney,
since the placenta shows higher mRNA levels than kidney for this gene. The placenta also
acts as a filtration machinery for large and small molecules is therefore interesting. Another
kidney elevated gene expressed in the glomerulus is FGF1

NPHS1

Proteins specifically expressed in proximal tubule

Approximately 60% of the filtered Na+, Cl-, K+, Ca2+, and H20 and more than 90% of the
fitered HCO3- are absorbed along the proximal tubule. This is also the segment that
normally reabsorbs virtually all the filtered glucose and amino acids. An additional function
is the secretion of numerous organic anions and cations. Most of the proteins elevated in
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Panel Design Helper

IMC_testl Human IMC-FFPE Load | Updates Type
¥arkers Tae Custom Tagl Tag? Tagd Tagd Tagh Tagh Tagl Tegl H_ATLAS htenziTorkrrPmtocol Type
Alpha-SMA 0 141 ACTA2 IMC-P
Vimentin O 143 143 VIM IMC-P
Collagen type | O 169 COL1AL IMC-P

beta catenin 0 165 CINNEL IMC-P
E-Cadherin O CDH1 IMC-P

HMWK IMC-P

Ki-67 O 168 MEI67 IMC-P L
p53 O 143 TP53 IMC-P

CD45 ] 153 PTPRC IMC-P

CD3 O 170 CD3G IMC-P

CD8a O 162 162 CD3A IMC-P

CD20 O 161 MS4A1 IMC-P

CD63 O CD68 IMC-P

PD1 O 148 PDCD1 IMC-P

CTLA4 O CTLA4 IMC-P

CD31 O 151 PECAM1 IMC-P

CD44 O CD44 IMC-P

CD56 O NCAM1 IMC-P

CD19 O 142 CD19 IMC-P
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A 40-Marker Panel for High
Dimensional Characterization of
Cancer Immune Microenvironments
by Imaging Mass Cytometry

Marieke E. ljsselsteijn’, Ruud van der Breggen’, Arantza Farina Sarasqueta’,
Frits Koning " and Noel F. C. C. de Miranda™

ent of Immunohematology and

Multiplex immunophenotyping technologies are indispensable for a deeper

understanding of biological systems. Until recently, high-dimensional cellular analyses

implied the loss of tissue context as they were mostly performed in single-cell

suspensions. The advent of imaging mass cytometry introduced the possibility to

simultaneously detect a multitude of cellular markers in tissue sections. This technique

can be applied to various tissue sources including snap-frozen and formalin-fixed,
OPEN ACCESS  paraffin-embedded (FFPE) tissues. However, a number of methodological challenges
must be overcome when developing large antibody panels in order to preserve signal
intensity and specificity of antigen detection. We report the development of a 40-marker
panel for imaging mass cytometry on FFPE tissues with a particular focus on the
study of cancer immune microenvironments. It comprises a variety of immune cell
markers including lineage and activation markers as well as surrogates of cancer
cell states and tissue-specific markers (e.g., stroma, epithelium, vessels) for cellular
contextualization within the tissue. Importantly, we developed an optimized workfiow for
maximum antibody performance by separating antibodies into two distinct incubation
steps, at different temperatures and incubation times, shown to significantly improve
immunodetection. Furthermore, we provide insight into the antibody validation process
and discuss why some antibodies and/or cellular markers are not compatible with
the technique. This work is aimed at supporting the implementation of imaging mass
cytometry in other laboratories by describing methodological procedures in detail.
Furthermore, the panel described here is an excellent immune monitoring tool that can
be readily applied in the context of cancer research.

Published: 29 October 2019 imaging mass cancer CyTOF, cancer immunity,
immunotherapy

Citation:
der Breggen R,

INTRODUCTION

Technologies that support the high dimensional analysis of biological systems are essential in
scientific re

arch and have become increasingly relevant in clinical contexts. For instance, the
advent of T cell checkpoint blockade therapies for cancer treatment has revitalized the field of
cancer immunotherapy but also introduced an urgent need for the discovery of biomarkers that

doi: 10.3389/fimmu.2019.0;

Keratin
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A Hyperion analysis workflow
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Step 2: Cell Segmentation




Step 3: Perform higher-order analysis
histoCAT Toolbox (Univ. Zurich)

Visualization

Data analysis
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Schapiro et al. Pre-print: https://doi.org/10.1101/109207
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