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Immunohistochemistry - tissues
The Human Protein Atlas contains images of histological sections from normal and cancer tissues obtained
by immunohistochemistry. Antibodies are labeled with DAB (3,3'-diaminobenzidine) and the resulting
brown staining indicates where an antibody has bound to its corresponding antigen. The section is
furthermore counterstained with hematoxylin to enable visualization of microscopical features. Tissue
microarrays are used to show antibody staining in samples from 144 individuals corresponding to 44
different normal tissue types (movie about tissue microarray production and immunohistochemical
staining). Each sample is represented by 1 mm tissue cores, resulting in a total number of 576 images for
each antibody. Normal tissues are represented by samples from three individuals each, one core per
individual, except for endometrium, skin, soft tissue and stomach, which are represented by samples from
six individuals each and parathyroid gland, which is represented by one sample. Protein expression is
annotated in 76 different normal cell types present in these tissue samples. A small fraction of the 576
images are missing for most antibodies due to technical issues. Specimens containing normal tissue have
been collected and sampled from anonymized paraffin embedded material of surgical specimens, in
accordance with approval from the local ethics committee. For selected proteins extended tissue profiling
is performed in addition to standard tissue microarrays. Examined tissues include mouse brain, human
lactating breast, eye, thymus and extended samples of adrenal gland, skin and brain.
Since specimens are derived from surgical material, normal is here defined as non-neoplastic and
morphologically normal. It is not always possible to obtain fully normal tissues and thus several of the
tissues denoted as normal will include alterations due to inflammation, degeneration and tissue remodeling.
In rare tissues, hyperplasia or benign proliferations are included as exceptions. It should also be noted that
within normal morphology there may exist interindividual differences and variations due to primary
diseases, age, sex etc. Such differences may also affect protein expression and thereby
immunohistochemical staining patterns.

https://www.proteinatlas.org/about/assays+annotation#ihk



FANTOM5 CAGE data
The Functional Annotation of Mammalian Genomes 5 (FANTOM5) project provides comprehensive
expression profiles and functional annotation of mammalian cell-type specific transcriptomes using Cap
Analysis of Gene Expression (CAGE) (Takahashi H et al, 2012), which is based on a series of full-length
cDNA technologies developed in RIKEN. CAGE data for 60 of their tissues was obtained from the
FANTOM5 repository and mapped to ENSEMBL. The normalized Tags Per Million for each gene were
calculated and included in the Human Protein Atlas.

External blood RNA-seq data

In addition to the blood cell type data generated within the Human Protein Atlas project, data from 15

blood cell types by Schmiedel et al. and 29 blood cell types as well as total PBMC by Monaco et al. have

been incorporated into the Blood Atlas.

The Schmiedel dataset is available at the DICE (Database of Immune Cell Expression, Expression

quantitative trait loci (eQTLs) and Epigenomics) database, which was established to address how genetic

variants associated with risk for human diseases affect gene expression in various cell types. The TPM

values per gene for 15 immune cell types were mapped to the corresponding genes in the Ensembl version

used in the Human Protein Atlas.

The Monaco dataset contains data for 29 immune cell types within the peripheral blood mononuclear cell

(PBMC) fraction of healthy donors using RNA-seq and flow cytometry. TPM values per transcript for 29

immune cells as well as total PBMC were mapped to the corresponding transcripts in the Ensembl version

used in the Human Protein Atlas and summarized to pTPM values based only on protein coding transcripts.

https://www.proteinatlas.org/about/assays+annotation#ihk











The normal histology section of the dictionary is based on representative sections from human tissues.
Tissues have been collected from clinical specimens sent to the Department of Pathology at the Uppsala
Akademiska hospital, Uppsala, Sweden for diagnostics. All specimens have been collected with consent
of patients. All samples have been anonymized in accordance with ethical approval. Examples of normal
tissue histology have been selected from regions in these surgical specimens where morphology appears
as normal.
Tissues used in the dictionary have been formalin fixed, paraffin embedded and cut in 4 µm thin sections
and placed on glass slides. Glass slides containing tissue sections have been stained using hematoxylin-
eosin (HE). Hematoxylin stains cell nuclei blue and eosin stains the cytoplasm and membrane of cells
together with connective tissue and extracellular matrix in various shades of red color. Following HE-
staining, the sections of tissue have been scanned to obtain high-quality images corresponding to 40x
magnification in a microscope.
Histology is defined as the study of microscopical anatomy of cells. Assessment of histology provides
important and basic information for our understanding of biology and medicine. Histology is also an
integral part of pathology and microscopy-based diagnostics. Histological structures, in terms of
pathological consideration, are thus important to recognize and relate to when distinguishing a particular
disease from normal. In particular, inter-individual variations of the norm (for example related to age)
can pose a challenge when distinguishing normal from a pathological condition.

https://www.proteinatlas.org/learn/dictionary/normal



FANTOM5 CAGE data: ACE2 expression in human tissues

https://docs.google.com/spreadsheets/d/1UGsyDbIPfzi0iBdomCIUryTwDmwpvJ3jq1FcefeGl3s/edit#gid=0



https://www.proteinatlas.org/ENSG00000130234-ACE2/tissue/primary+data

Expression of ACE2 in human tissues
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https://www.proteinatlas.org/ENSG00000130234-ACE2/tissue/primary+data



https://www.proteinatlas.org/ENSG00000130234-ACE2/tissue/primary+data

https://www.proteinatlas.org/ENSG00000130234-ACE2/antibody

Antibody Information



https://www.proteinatlas.org/ENSG00000130234-ACE2/antibody



https://www.proteinatlas.org/ENSG00000130234-ACE2/antibody



Classical monocytes: The classical monocyte is 

characterized by high level expression of the 

CD14 cell surface receptor (CD14++ CD16− 

monocyte).

Non-classical monocytes: The non-classical 

monocyte shows low level expression of CD14 

and additional co-expression of the CD16 receptor 

(CD14+CD16++ monocyte).

Intermediate monocytes: The intermediate 

monocyte has high level expression of CD14 and 

low level expression of CD16 (CD14++CD16+ 

monocytes).

https://www.frontiersin.org/articles/10.3389/fimmu.2017.00499/full

https://www.proteinatlas.org/humanproteome/blood/monocytes#classical_monocytes



https://www.proteinatlas.org/ENSG00000130234-ACE2/blood


