
Tissue Cytometry :
FACS Language, Tissue Story
用流式細胞儀的語言，訴說組織切片的故事

TissueFAXS

類流式組織細胞定量分析儀
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樣本種類:

各類組織切片

組織微陣列TMA

細胞抹片

Result I Result II 

全自動高速拍攝:

可見光/螢光樣本
自動對焦拍攝
全景無縫拼接

影像分析:

全彩IHC自動分色
專利組織細胞辨識
18種強度及型態量化參數

流式數據報告產出:

功能性二維散點圖
數據←→ 細胞聯動
ROI分析自動報告輸出

Image Analysis

Principles of TissueFAXS



TissueFAXS is a microscope based slide scanner with 
ultimate flexibility and image quality

Automatic scan IHC and/or IF sample with different configuration by user demand.

The TissueFAXS  product family



1cm2 tissue only 47s !
• Focus strategy = 7X7
• Exposure time 2.5ms

Tissuegnostics High Throughput Scanning Solution for 
Immunohistochemistry sample 



Tissuegnostics High Throughput Scanning Solution for 
Immunofluorescence sample 

1cm2 tissue with 4 FL 
less than 12 mins!
• Focus strategy = 7X7
• Exposure time < 50 ms



The digital sample / virtual slide might consist of thousands of
individual fields of view!

The Virtual Slide in IHC



The digital sample / virtual slide might consist of thousands of
individual fields of view!

Over-sized slide

The Virtual Slide in IHC



The Virtual Slide in IHC

Slide overview



Corp and FOV line

The Virtual Slide in IHC



Category in virtual slide

The Virtual Slide in IHC



• Auto detect each core

• Missing core identify

• Block grouping

• Each core size and shape can be 
manually correct

• Block angle and cores distance 
can be manually correct

• Only scan identified core 

• Focus once on each core

TMA acquisition and manage

The Virtual Slide in IHC



The Virtual Slide in IHC

Consecutive sections



The digital sample / virtual slide might consist of thousands of 
individual fields of view (FOV)!

The Virtual Slide in IF



Scanning of 50 µm thick retina 

TissueFAXS provide specific image 
stacking algorithm for thick 
sample without blur effect

The Virtual Slide in IF



TissueFAXS  VIEWER – Freeware!
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From Image...



From Image...



Each cell is indicated as one dot 
The reactivity of two channels is plotted on the x- and y-axis

…to Analysis



How many of the blue nuclei are also stained in 

brown (in %)?

Why we need TissueFAXSTM Cytometry?



How many of the blue nuclei are also stained in 

brown (in %)?

Expert‘s estimations:

1% - 40%

Why we need TissueFAXSTM Cytometry?



How many of the blue nuclei are also stained in 

brown (in %)?

Expert‘s estimations:

1% - 40%

HistoQuest Quantification



How many of the blue nuclei are also stained in 

brown (in %)?

Expert‘s estimations:

1% - 40%

Observer independent measurement:

14.54%

= Reliable Data



Relative Staining Intensity = gray value(GV)

GV = 0: BLACK

GV = 255: WHITE

What is the difference in GV 
between A and B?

1. ∆ = 0

2. ∆ ≤ 20

3. ∆ ≤ 50

4. ∆ ≤ 100

5. ∆ > 100

Compare frames A and B – which one is brighter and how 
much is it brighter (select answer to the right)?

Why we need TissueFAXSTM Cytometry?



∆ = 0 !!!!

Estimation versus Measurement



Assume A and B are 2 
samples stained for:

• Tumor marker

• Cytokine expression

• Apoptosis

• Proliferation

• …..

Estimation versus Measurement

Relative Staining Intensity = gray value(GV)



3 channel overlay

DAPI

Anti-Tubulin

Anti-beta-COP

Not only analyze single cells – even analyze subcellular compartments on a single cell basis!

Courtesy Dr. R. Pepperkok, Advanced Light Microscopy Facility, EMBL Heidelberg

Distinguish between Nucleus and Cytoplasm!



HistoQuest Workflow
Hematoxylin shade

Eosin shade

for better cell segmentation results

1. Click- Color Separation
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Hematoxylin reactivity

HistoQuest Workflow

2. Automatically identified cells – 

Get Your Results !!



HistoQuest Analysis algorithm

• Single Cell Segmentation • Total Area Measurement • Dots Detection

Nuclei

Cell mask

Dots in Cell Mask

Detection of Red color



Forward Gating: Seeing is Believing



Backward Gating: In-situ analysis
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Logical Gating: Precise analysis



Lymphocytes Tumor Cells

Separate Tumor/ Lymphocytes



Courtesy Dr. Melanie McCoy, University of Western Australia, Perth

How many CD4, CD8, Foxp3 cells are there

in this image (in %)?

Colon tissue stained for

• DAPI

• CD4

• CD8

• Foxp3

Why we need TissueQuest?



Nuclei detection

Courtesy Dr. Melanie McCoy, University of Western Australia, Perth

How many CD4, CD8, Foxp3 cells are there

in this image (in %)?

Why we need TissueQuest?

• DAPI

• CD4

• CD8

• Foxp3



Detection of CD4 positive cells

Courtesy Dr. Melanie McCoy, University of Western Australia, Perth

Why we need TissueQuest?

• DAPI

• CD4

• CD8

• Foxp3



Detection of CD8 positive cells

Courtesy Dr. Melanie McCoy, University of Western Australia, Perth

Why we need TissueQuest?

• DAPI

• CD4

• CD8

• Foxp3



Detection of CD4+/Foxp3+ cells

Courtesy Dr. Melanie McCoy, University of Western Australia, Perth

Why we need TissueQuest?

• DAPI

• CD4

• CD8

• Foxp3



TissueQuest Workflow

NO upper limits of marker imported !

1. Import Single channel images

DAPI

PD-L1

Original CD4

PD1 CD68 Cytokeratin

CD8Overlay



TissueQuest Workflow

2. Automatically identified cells – 

Get Your Results !!



TissueQuest Analysis algorithm

• Single Cell Segmentation • Total Area Measurement • Dots Detection

Nuclei

FITC dots

Acridine Orange dots

Overlay

Red

Green



Forward Gating: Seeing is Believing



Backward Gating: In-situ analysis



Logical Gating: Precise analysis
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www.tissuegnostics.com

PD-L1+/CD4-/PD1-/CD8-/CD68-cells
 

7-channel Spatial phenotyping in colon cancer



7-channel Spatial phenotyping in colon cancer



• Nuclear Identification by DAPI

Identifies and
quantifies dots

optionally in 
the nucleus or

in the
cytoplasm

TissueFAXS – „DotFinder“ Algorithm



• Green Dots Count

Identifies and
quantifies dots

optionally in 
the nucleus or

in the
cytoplasm

TissueFAXS – „DotFinder“ Algorithm



• Orange Dots Count

Identifies and
quantifies dots

optionally in 
the nucleus or

in the
cytoplasm

TissueFAXS – „DotFinder“ Algorithm



• Green dots and Orange dots finding results

Identifies and
quantifies dots

optionally in 
the nucleus or

in the
cytoplasm

2 Green 5 Orange

TissueFAXS – „DotFinder“ Algorithm



Example of detection of all dots from the image with all z-levels 
merged, within a given range (“ring mask”) from the automatically 

detected nuclear border

Identifies and
quantifies dots

optionally in 
the nucleus or

in the
cytoplasm



18 Parameters in Each Channel

Hematoxylin Ki67 CD3



One Click Report Generator



List Mode data

.xls

.pdf

.csv



Statistics Report

.xls

.pdf

.csv



Is TG Accurate?

Compared with western blotting & pathologists quantification

• High correlation with WB results

• Align with pathologists

• Reproducibility & Standarization

Lukas Kenner et.,al. Plos One, 2014

Prof. Dr. Lukas Kenner
Department of Pathology



Import Images from 3rd parties

.aqproj

.vmic

.czi

.ndpi

.svs

.mrxs

.vsi

.jpg/jpeg

.tif/tiff

.bmp

.png



Publications



Region-specific analysis of 
liver tissue by HistoQuest as 
key feature in tissue analysis

Takeda K, et al. 2008, Proc. Natl. Acad. Sci. USA 105(31):10895-900

Signalling Molecules in Apoptosis



Down-regulation of A20 promotes immune 

escape of lung adenocarcinomas

DOI: 10.1126/scitranslmed.abc3911

Immune Escape of Lung Cancer



Courtesy Dr. M.J. Flaig, Dep. of Dermatology, LMU Munich, Germany

Aim:

Automatically count bacteria 

per mm² in infected skin.

Density: 2198 
bac./mm²

Counting of Bacteria (Spirochaeta)



Courtesy Prof. M. Maurer, Inst. f. Pathophysiologie, Univ. of Heidelberg, Germany

1,87%

Red: nuclei (Propidium Iodide)
Green: neuronal marker

Measurement of Neuronal Markers



Courtesy Prof. H. Klocker, Dep. of Urology, Med. Univ. of Innsbruck, Austria

Aim:

Provide an automated 

and observer 

independent data basis 

for clinical diagnosis of 

prostate cancer based 

on a specific tumor 

marker and changes in 

the composition of 

prostatic glands 

characterized by 

different types of 

cytokeratin expressed 

by epithelial cells. 

Early Identification of Malignant Transformation



Immune cells have designated sites. In this lymph node, colours 
indicate cell types, such as B cells (light blue) and T cells (dark blue and 
green).
Credit: Andrea Radtke

Tissues are Where Immune Cells Function



https://doi.org/10.1038/s41586-021-03994-2

Epigenetic Therapies Boost Anti-tumour Immune 
Responses



Immunity 2023 56289-306.e7DOI: (10.1016/j.immuni.2023.01.014) 

Single-cell and spatial transcriptomics reveal aberrant lymphoid 
developmental programs driving granuloma formation



Loss of Bcl-6-Expressing T Follicular Helper 

Cells and Germinal Centers in COVID-19

https://doi.org/10.1016/j.cell.2020.08.025

Dr. Thomas Diefenbach

Immune Response in COVID-19

https://doi.org/10.1016/j.cell.2020.08.025


Blenman & Bosenberg, cytometry partA, 2018

FACS Language, Tissue Story

Phenotyping immune cells in situ



Courtesy Prof. Uwe Ritter, Institute for Immunology, University of Regensburg, Germany

Intracellular Parasites (Dot Analysis)



Human skin aging is associated with increased expression
of the histone variant H2A.J in the epidermis

npj Aging and Mechanisms of Disease (2021)7:7 ; https://doi.org/10.1038/s41514-021-00060-z

Human Skin Aging (Dot Analysis)



Blenman & Bosenberg, cytometry partA, 2018

FACS Language, Tissue Story

Phenotyping immune cells in situ



Fred Hutchinson Cancer Research Center

http://news.brynmawr.edu/files/2012/05/hhmi.jpg

USA installation sites (partial)

https://www.fhcrc.org/en.html
http://www.google.at/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCKnlnZ-Q2cYCFYs5FAodnLAAYQ&url=http://news.brynmawr.edu/2012/05/31/howard-hughes-medical-institute/&ei=wzekVen3MIvzUJzhgogG&bvm=bv.97653015,d.d24&psig=AFQjCNHBTYBwkrke-lxFD_o2RcTCrwuhtg&ust=1436911931131960


Asia Pacific installation sites (partial)



Industrial Installation sites (partial)



3000+ papers,

400+ from Taiwan!!

until September, 2023

Increase Your Impact Factor!



Highly Efficient TSA Multiplex 
IHC Assay Kits 

多色免疫組織染色分析套組



What is TSA?

On or near the target

Non-covalent bonded

Covalent bonded
Only few nm

TSA (Tyramide Signal Amplification) 染色技術是一種基於酵素催化反應的信號放大技術，可以大幅增強免疫
螢光或免疫組織化學染色的訊號。它利用辣根過氧化物酶 (HRP) 對酪胺酸 (tyramide) 進行催化反應。

TSA相較於傳統螢光染色的優勢
TSA技術的主要優勢在於其極高的靈敏度和多重染色的能力。它特別適合用於檢測組織切片中低豐度的生物標
誌物，或在有限的樣本上需要標記多個目標時。



優勢 TSA染色技術 傳統螢光染色

信號強度
信號放大效果顯著，能檢測到低豐度的目標蛋白，
靈敏度極高。

無信號放大機制，檢測低豐度蛋白的能力較差。

多重染色

由於酵素催化反應後，標記的螢光分子會與蛋白
共價結合，因此可以透過移除抗體來進行多次循
環染色 (Sequential Staining)，實現多達七個或
更多的標記。

螢光抗體直接結合，無法移除。因此能同時標記
的目標數量受限於光譜串擾（spectral 
crosstalk），通常只能標記3-4個。

抗體用量
由於信號放大，可以大幅減少一級抗體和二級抗
體的使用量。

需要較高濃度的抗體才能產生足夠的信號。

背景雜訊
雜訊較低，因為標記只發生在目標蛋白附近，非
特異性結合的螢光信號較少。

非特異性結合的抗體可能會產生較高的背景螢光。

樣本保存 染色後的樣本穩定性高，信號持久，不易褪色。
螢光分子容易光漂白，保存困難，信號會隨著時
間減弱。

TSA versus IF



Antigen

Direct Labeling Indirect
IHC/IF

TSA TG Next 
Generation TSA

Increase Signal to 500-folds by Next Gen. TSA

Secondary Ab-FL

TSA

(Tyramide Signal Amplifier)

Primary-Ab-FL



Next Gen. Tyramide Signal Amplification (TSA)

Next. Gen. TSA

Next Gen. TSA
 - binds more Fluor via Dendrimier molecule



Features & Benefits of TSA IHC Assay Kits

• Flexible panel design:
✓ Select antibodies from any commercial products
✓ No overlap between primary and secondary

• Higher Sensitivity 
✓ 5-folds than other TSA
✓ 500-folds than conventional

• High Signal-to-noise ratio
• Cost effective

✓ Reduce the consumption of Primary Antibody

• Up to 10 colors



CK19
CD68
FOXP3
HLA-DR
CD4
CD163
PD1
CD8
CD20

10-color TSA FFPE Kits



7-color TSA FFPE Kits

Human Thyroid Tumor captured by TF Spectra



Mouse Spleen Tissue
Captured by TF Spectra

CD4 TG520N
CD31 TG620N
CXCL4 TG650N
SMA TG660S
CD8 TG570N
Ibal TG700N
DAPI

6-color TSA FFPE Kits



5-color TSA FFPE Kits

Human Lung Tumor
Captured by TF Spectra

CK19

CK19 TG440N
CD8 TG5209N
CD4 TG570N
CD68 TG650N
Nuclei TG470SN



Mouse Brain Tissue
Capture by TF Spectra

4-color TSA FFPE Kits

GFAP TG520N
Ibal TG570N
CD68 TG700N
DAPI



TSA Dyes List



Product List



Antigen retrieval buffer
Mounting medium
Peroxidase blocking solution
Primary antibody dilution
Blocking buffer
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