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近來的幹細胞生物學，著重在如何將幹細胞(pluripotent stem cells)應用在治療上以及更加了解幹細胞在正常以及致病

的機轉為何。就現今目前所知道的，再加上對於胚胎發育、成人以及幹細胞持續不斷地研究，都有助於研究人員更

加了解我們的幹細胞是如何分化成許多不同的細胞種類。因此，擁有可將不同細胞做不同分類的儀器，將有助於同

源細胞群的分離以及分類。關於如何純化以及分離血球幹細胞方面，已有商業化的系統以及試劑來達成此目的。BD 

Bioscience，有超過25年的經驗支援幹細胞的研究，現今，BD Biosciences將提供不同於以往的成套儀器，包括流式細

胞儀，多種呈色的試劑，細胞培養的耗材和用品以及生物影像系統都將有助於研究的發展。這整套的儀器結合了最先

進的技術以及我們將提供世界級的服務支援研究了解幹細胞的分析，培養以及純化。

磁珠分離 (Magnetic separation)
使用BD IMag Magnetic Cell Separation System ,能夠快速且有效率地將我們所要的特定細胞族群使其純化(Positive 

selection)或將其他細胞族群去除(Negative selection)，對於蛋白質的分析及功能的研究都有其幫助。同時搭配延伸性

使用BD Pharmingen™的單株抗體，BD IMag system將帶來合適、花費合理及有效率的分離細胞方法。

Colony forming unit (CFU) assay
幹細胞的特性在於具有增生(p ro l i f e r a t i o n )、自我

新生(self - renew)以及分化成特定成熟細胞(lineage 

differentiation)的特性；基於上述幹細胞的特性，如同前

述，研究人員可以使用Colony forming unit (CFU) assay對

於幹細胞進行定性及定量的分析。

純化幹細胞

如何有效純化幹細胞?
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BD FACSAria II Cell Sorting System
BD advanced flow cytometry 
instrumentation supports both isolation 
and analysis of stem cells. The BD 
FACSAria II flow cytometry system is a 
high performance cell sorter designed 
to make cell sorting easier and more 
accessible to life science researchers 
working across a broad range of 
advanced applications.

Using the BD FACS Aria II cell sorter, 
researchers can isolate cells at the rate 
of up to 70,000 events per second, with 
a high degree of purity. Recent studies 
have demostrated that the BD FACSAria 
II cell sorting system is a powerful tool to 
isolate viable neuronal stem cells from 
heterogeneous differentiated cell cultures. 
Our new near UV laser option on the  
BD FACSAria II system further supports the 
isolation and analysis of side populations 
(SP), an application used to enrich stem 
cells from mixed cell populations.

BD IMag Magnetic Cell Separation System 
Use the BD IMag™ cell separation 
system for simple, rapid, and efficient 
enrichment or depletion of specific  
cell populations for subsequent  
protein analysis or functional studies.  
Together with the extensive portfolio  
of BD Pharmingen™ monoclonal 
antibodies, the BD IMag system provides 
an adaptable and cost-effective cell 
separation solution.

Class I (1) Laser Product
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Identification and enrichment of adult  
mouse hematopoietic stem cells with the  
BD FACSAria™ II cell sorter. Side population 
(SP) analysis of CD34-, c-kit+ (CD117), Sca-1+, 
Lin- (CD34KSL) cells in mouse bone marrow 
(BM). Flow cytometric analysis of CD34KSL 
cells stained with Hoechst 33342 is shown.

A Unfractionated mouse BM cells with the 
sorting gate set for Lin-negative cells.

B Lin-negative cells are displayed for Sca-1 and 
c-kit expression with the sorting gate set for 
Sca-1+, c-kit+ cells. 

C CD34 expression of KSL with the sorting gate 
set for the CD34- cell population.

D The CD34- cells displayed with Hoechst Red 
and Blue dyes. This CD34KSL/SP subset of cells 
makes up approximately 0.0025% of the nucle-
ated cells found in the BM.

E To assess functionality of sorted cells, mouse 
colony-forming cell (CFC) assays were per-
formed using Methocult™ GF M3534 medium, 
which has been formulated to support optimal 
growth of granulocyte (G) and macrophage 
(M) progenitor colonies. Representative colony 
forming units (CFUs) are displayed. The fol-
lowing antibodies were used for sorting: CD34 
FITC (Cat. No. 560238), CD117 c-kit PE (Cat. 
No. 553355), LY-6 A/E Sca-1-PE-Cy™7 (Cat. 
No. 558162), and Lin- cocktail APC (Cat. No. 
558074). Cells were sorted on a BD FACSAria II 
cytometer.
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如何有效確認及分析幹細胞族群?
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流式細胞分選 (Fluorescence activated cell sorter)
在幹細胞的研究中，關於細胞區別以及細胞未來的分

化，生物標記的使用占有絕對關鍵性的地位。為了瞭解

細胞是如何從這一型態轉變成另一型態的細胞，研究人

員必須確實地了解並鑑定區別各種的細胞型態。而如何

能夠將細胞確實地鑑別出為何種細胞，BD的流式細胞

儀可快速並且正確地將細胞鑑定出來。而其中的細胞收

集器，更可以將組織幾百萬的細胞中，快速地挑出非常

稀少的幹細胞以供研究。除此之外，在使用流式細胞儀

的過程中，我們可以同時使用不同生物標記來改變使用

的參數值，藉此收集不同種類的細胞。此重要性在於我

們知道有許多生物標記都可以來將幹細胞區別出來，同

時，我們也可以結合不同的生物標記更準確地鑑定某一

些特定的幹細胞群。

舉例來說，利用BD FACSAria ll Cell Sorting System可

以將成鼠的造血幹細胞鑑定並大量分離。在老鼠的骨

髓組織中，我們可以利用CD34-, c-kit+ (CD117), Sca-1+, 

Lin- (CD34KSL) 細胞來做邊界細胞群(side population)

的分析。利用流式細胞儀分析Lin- (CD34KSL)同時搭配

Hoechst 33342染劑，結果如右圖所示。

A 利用分類閘(sorting gate)將Lin-negative cells從整塊的老鼠骨髓細胞分離出來。

B 利用Sca-1和c-kit的表現量來選出哪些是我們所要的細胞，此時所要的是Sca-1和

c-kit都要有表現的細胞群。

C 而在這群Lin-negative cells中，我們要的是CD34 negative的細胞群，所以利用

CD34這生物標記來挑出我們要的細胞。

D 由剛剛CD34-的細胞群中，同時用Hoechst dyes來進行染色，進一步以紅光及藍

光接收訊號進行分析；而在圖上位於邊界的次細胞群，大概佔全部骨髓裡有核細

胞中0.0025%，這全細胞就是我們所想要得到的造血幹細胞族群。

E 為了評估我們收集到的細胞功能性如何，利用MethocultＴM GF 

M3534 (Stem cell technology)這培養基來進行mouse colony-

forming cell (CFC) assay。而我們所用的MethocultＴM GF 

M3534培養基通常是用來培養顆粒性白血球和巨噬細胞的前

期細胞。圖上就代表著colony forming units (CFUs)。

我們利用幾種抗體來進行細胞的分

類：CD34 FITC (Cat. No. 560238), 

CD117 c-kit PE (Cat.No. 553355), LY-6 

A/E Sca-1-PE-CyＴM 7 (Cat.No. 558162)  

Lin- cocktail APC (Cat. No.558074)。
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更多幹細胞資訊 請上 bdbiosciences.com/stemcellsource

找尋各類幹細胞marker完整收錄

新品上市
BD Human Pluripotent Stem cell Sorting and Analysis Kit

對於想要分選或是定性幹細胞的研究人員一個整合性的

方案，整組kit包含已調整到最佳濃度的抗體、可調整螢

光補償的微球，詳細的操作說明書，更提供分析或是分

特點：

多參數分析

利用散射光與螢光資訊，找到特定細胞族

群。

Ready-to-Use抗體

提供Pre-titered, Pre-conjugated高品質抗體。

還附有isotype control。

螢光補償免煩惱

螢光補償微球可以簡化調整儀器設定所需的

時間以及檢體量

完整分析說明書與軟體模板 

超詳細說明書以及預先設定好的Template，

免除您分析或分選細胞時的不確定感。

開放式設計 

根據不同的實驗需求，可以加入其他抗體來

偵測幹細胞特有的表面分子。螢光補償微球

可以外來抗體做反應，對於不確定細胞是否

會表現此分子的研究人員而言，在調整儀器

設定上是很有幫助..

Stem Cell Research Source

From Isolation to Culture 
and Analysis
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幹細胞Marker資料庫

析模板(Template)，大大降低流式細胞儀用戶在分析時所

遇到的不確定性，提高實驗的再現性與一致性。更棒的

是，此套組採開放式設計，您可加入其他的抗體，以達

到不同的實驗需求。

BD Human Pluripotent Stem Cell 
Sorting and Analysis Kit
Features

  Delivers a streamlined solution for consistent 
experiments with pre-titered antibodies, protocols, 
controls, and analysis guidelines

  Enables analysis and sorting of pluripotent and 
differentiated stem cells 

  Facilitates compensation and scatter setup and 
conserves cells with BD CompBead Plus

  Provides flexibility to drop in additional fluorescently 
conjugated antibodies against markers for pluripotency 
and differentiation states 

 

The BD™ Human Pluripotent Stem Cell Sorting and Analysis 
Kit provides a comprehensive system for the sorting and 
characterization of pluripotent stem cells using flow cytometry. 
The ready-to-use kit integrates antibodies, compensation 
beads, protocols, and analysis tools to maximize reproducibility 
and improve productivity. An open design allows for the easy 
addition of supplementary antibodies to adapt the kit to meet 
specific research objectives.

Flow Cytometry for Multi-parameter Analysis
The Pluripotent Stem Cell Kit lets researchers quickly and reliably 
sort and analyze cells by leveraging the full capabilities of flow 
cytometry. A number of different parameters can be analyzed 
simultaneously, enabling the identification of cell populations 
based on scatter properties and the surface expression of 
multiple markers for pluripotency and differentiation.

High Quality, Ready-to-Use Antibodies 
Pre-titered, pre-conjugated monoclonal antibodies provided 
in the kit accurately pinpoint pluripotent cells and streamline 
procedures. The monoclonal antibodies are specific for two 
pluripotency markers (TRA-1-81 Alexa Fluor® 647 and SSEA-3 
PE) and one human differentiation marker (SSEA-1 FITC). 
Corresponding isotype controls are also included.

BD CompBead Plus Enables Consistent Setup
BD™ CompBead Plus microparticles simplify experimental setup 
by facilitating compensation for multicolor analysis. The use of 
BD CompBead Plus significantly reduces the number of cells 
required for experiments and controls while ensuring consistent 
experimental setup.

Protocols and Analysis Guidelines
Protocols for processing, sorting, and recovering cells for 
multiple human embryonic stem cell (hESC) lines streamline 
the process and eliminate guesswork. Software template 
setup guidelines simplify analysis and gating for cell sorting. 
Protocols and guidelines for analysis are both designed to ensure 
consistent experimental reporting.

Modular and Open to Accommodate Specific Needs
For simple customization and more advanced analysis, the open, 
modular architecture of the kit allows for the easy addition of 
supplementary monoclonal antibodies against critical cell-surface 
markers. BD CompBead Plus microparticles can also be used as 
compensation controls for additional antibody drop-ins to this 
kit. This is particularly useful when testing for markers that may 
or may not be expressed on your cells of interest.

Visit bdbiosciences.com for more information.

For Research Use Only. Not for use in diagnostic or therapeutic procedures.

Analysis of H9 hESCs for expression of SSEA-3, TRA-1-81, and SSEA-1. The 
plot on the upper left shows the scatter plot of the cells established using 
BD CompBead Plus microparticles. Populations are shown as clusters 
defined by two markers.
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BD Human Pluripotent Stem Cell 
Sorting and Analysis Kit
Features

  Delivers a streamlined solution for consistent 
experiments with pre-titered antibodies, protocols, 
controls, and analysis guidelines

  Enables analysis and sorting of pluripotent and 
differentiated stem cells 

  Facilitates compensation and scatter setup and 
conserves cells with BD CompBead Plus

  Provides flexibility to drop in additional fluorescently 
conjugated antibodies against markers for pluripotency 
and differentiation states 

 

The BD™ Human Pluripotent Stem Cell Sorting and Analysis 
Kit provides a comprehensive system for the sorting and 
characterization of pluripotent stem cells using flow cytometry. 
The ready-to-use kit integrates antibodies, compensation 
beads, protocols, and analysis tools to maximize reproducibility 
and improve productivity. An open design allows for the easy 
addition of supplementary antibodies to adapt the kit to meet 
specific research objectives.

Flow Cytometry for Multi-parameter Analysis
The Pluripotent Stem Cell Kit lets researchers quickly and reliably 
sort and analyze cells by leveraging the full capabilities of flow 
cytometry. A number of different parameters can be analyzed 
simultaneously, enabling the identification of cell populations 
based on scatter properties and the surface expression of 
multiple markers for pluripotency and differentiation.

High Quality, Ready-to-Use Antibodies 
Pre-titered, pre-conjugated monoclonal antibodies provided 
in the kit accurately pinpoint pluripotent cells and streamline 
procedures. The monoclonal antibodies are specific for two 
pluripotency markers (TRA-1-81 Alexa Fluor® 647 and SSEA-3 
PE) and one human differentiation marker (SSEA-1 FITC). 
Corresponding isotype controls are also included.

BD CompBead Plus Enables Consistent Setup
BD™ CompBead Plus microparticles simplify experimental setup 
by facilitating compensation for multicolor analysis. The use of 
BD CompBead Plus significantly reduces the number of cells 
required for experiments and controls while ensuring consistent 
experimental setup.

Protocols and Analysis Guidelines
Protocols for processing, sorting, and recovering cells for 
multiple human embryonic stem cell (hESC) lines streamline 
the process and eliminate guesswork. Software template 
setup guidelines simplify analysis and gating for cell sorting. 
Protocols and guidelines for analysis are both designed to ensure 
consistent experimental reporting.

Modular and Open to Accommodate Specific Needs
For simple customization and more advanced analysis, the open, 
modular architecture of the kit allows for the easy addition of 
supplementary monoclonal antibodies against critical cell-surface 
markers. BD CompBead Plus microparticles can also be used as 
compensation controls for additional antibody drop-ins to this 
kit. This is particularly useful when testing for markers that may 
or may not be expressed on your cells of interest.

Visit bdbiosciences.com for more information.

For Research Use Only. Not for use in diagnostic or therapeutic procedures.

Analysis of H9 hESCs for expression of SSEA-3, TRA-1-81, and SSEA-1. The 
plot on the upper left shows the scatter plot of the cells established using 
BD CompBead Plus microparticles. Populations are shown as clusters 
defined by two markers.
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A N D  A N A LY S I S

Flow cytometric analysis of mesenchymal stem cells.

Mesenchymal stem cells (MSCs) from bone marrow (Lonza) were analyzed for expression of surface 
markers. MSCs expressed the known positive CD29 (Cat. No. 559883), CD44 (Cat. No. 555478), and CD90 
(Cat. No. 555595) markers. Markers known to be negative on MSCs — CD34 (Cat. No. 555821) and  
 — CD45 (Cat. No. 555482) were not detected on these cells.

for a variety of stem cell types, in 
addition to multicolor reagents for 
new platforms like immunofluorescent 
microscopy and bioimaging.

Today cell surface markers are used to  
phenotype and isolate stem cells. In 
addition, directly conjugated phospho-
specific antibodies enable researchers 
to study cell signaling pathways of stem 
cells at a single cell level. 
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BD Phosflow Technology
Cell signaling analysis is crucial for the investigation of stem cell differentiation 
and self-renewal, since intracellular signaling is ultimately driving stem cell fate. BD 
Phosflow enables analysis of protein phosphorylation at the single cell level using flow 
cytometry. This technology offers unique benefits compared to traditional methods for 
cell signaling analysis. It requires only a small sample size and is ideal for performing 
rapid, quantitative, multiparameter analyses. BD Phosflow enables biochemical access 
to rare cell subsets and enables functional characterization on a single cell level.

Visit bdphosflow.com for updated product lists and sample data from multiparameter, 
phospho-specific flow cytometry.
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Stem Cell Research Source

From Isolation to Culture 
and Analysis
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常見幹細胞marker

胚胎幹細胞 (幹細胞之王)

來源：胚胎

潛能：具有完全能力發

展成一個完整生命個體

所需之各式各樣不同的

細胞組織

來源：胚胎及成體中樞神經系統的室管膜下區、海馬

        （hippocampus）的齒狀回

潛能：分化為神經元、星狀膠細胞和寡樹突細胞的能力

Human embryonic stem cells (H9)在 

mTeSR1培養液與Matrigel™ hESC-qualified 

matrix 細胞間質的生長環境下，以流式細

胞儀分析其細胞是否能保有原始胚胎幹細

胞的型態。可以發現H9細胞表現胚胎幹細

胞 marker Oct3/4和 SSEA-4

來源：骨髓、臍帶、脂肪組織

潛能：成骨細胞、軟骨細胞、脂

         肪細胞、神經細胞，及肝

         臟細胞。

間葉幹細胞 (為成體幹細胞最具分化潛能與自我增生的
細胞)

神經幹細胞 (顛覆受損神經細胞不能起死回生的教條) 

貨號 品名 

560126 SSEA-4 FITC 
560186 Oct3/4 PE 
560127 SSEA-1 FITC 
560380 TRA-1-60 Antigen FITC 
560194 TRA-1-81 Antigen FITC 

貨號 品名 

560291 Sox2 PE 
560393 Nestin Alexa Fluor® 647 
560399 MAP2B Alexa Fluor® 488 
558616 Ki-67 Alexa Fluor® 488 

分析來自骨髓間

葉幹細胞特定表

面分子的表現

貨號 品名 

555821 CD34 FITC 
555478 CD44 FITC 
555595 CD90 FITC 
555482 CD45 FITC 
559883 CD29 APC 

Embryonic Stem Cells

Neural Stem Cells

Mesenchymal Stem Cells
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mTeSR™1 (by StemCell Technologies)
mTeSR1 is the first feeder-independent, 
serum-free, defined maintenance medium 
for hESCs. hESCs cultured in mTeSR1 
retain undifferentiated morphology, high 
expression of pluripotency markers, 
normal karyotype, and full differentiation 
potential. 

BD Matrigel hESC-qualified Matrix
mTeSR1 is designed for use with  
BD Matrigel hESC-qualified matrix as  
a substrate. StemCell Technologies  
has pre-qualified each batch of BD 
Matrigel matrix for hESC maintenance 
to ensure consistency, reproducibility, and 
reliability in performance.

Fluorochrome-conjugated antibodies to pluripo-
tent stem cell markers for bioimaging and flow 
cytometric analysis.

A Human embryonic stem cells (H9 ) were 
cultured in mTeSR™1 maintenance media 
(StemCell Technologies) on BD Falcon 96-well 
imaging plates (Cat. No. 353219) that were 
coated with BD Matrigel™ hESC-qualified 
matrix (Cat. No. 354277). Cells were fixed with 
4% paraformaldehyde, followed by BD™ Perm/
Wash buffer (Cat. No. 554723). Multicolor cell 
staining was performed with the following 

antibodies: Sox2 Alexa Fluor® 647 (Cat. No. 
560302, coming soon) pseudo-colored yellow, 
Oct3/4 Alexa Fluor® 555 (Cat. No. 560306, 
coming soon) pseudo-colored red, and SSEA-4 
Alexa Fluor® 488 (Cat. No. 560308, coming 
soon) pseudo-colored green. Cell nuclei were 
counterstained using Hoechst 33342 pseudo-
colored blue. Small images on the left show 
individual antibody staining. The larger panel 
on the right represents the merged image. 
The cells were imaged on a BD Pathway™ 435 
bioimager using a 10x objective.

B Human embryonic stem cells (H9) were 
grown in 6 well culture plates coated with BD 
Matrigel™ hESC-qualified matrix and mTeSR1 
media. Cells were dissociated into a single cell 
suspension and then fixed with 4% paraform-
aldehyde, followed by BD Perm/Wash buffer. 
Cells were incubated with the same cocktail of 
fluorchrome-conjugated antibodies used in the 
imaging experiments described above except 
that Oct3/4 PE (560186) was used in place of 
Oct3/4 Alexa Fluor® 555. Cells were run on a 
BD™ LSR II and data was analyzed using  
BD FACSDiva™ software.

A

B

9

BD Falcon Cultureware
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Analysis of hESC-derived self-renewing neural 
stem cells (NSCs) by bioimaging and flow cyto-
metric analysis. 

A Time line for differentiating human embry-
onic stem cells (hESCs) into self-renewing  
neural stem cells. 

B Human embryonic stem cell-derived neural 
stem cells were cultured on BD Falcon 96 well 
imaging plates (Cat. No. 353219) that were 
coated with poly-L-ornithine and laminin. 
Cells were fixed with 4% paraformaldehyde, 
followed by BD Perm/Wash buffer (Cat. No. 
554723). Multicolor cell staining was performed 

with the following antibodies: Ki-67 Alexa 
Fluor® 488 (Cat. No. 558616) pseudo-colored 
yellow, Sox2 Alexa Fluor® 647 (Cat. No. 560294) 
pseudo-colored green, and Nestin Alexa Fluor® 
555 pseudo-colored red. 

Cell nuclei were counterstained using Hoechst 
33342 pseudo-colored blue. The cells were 
imaged on a BD Pathway 435 bioimager using a 
20x objective. 

C-D Neural stem cells were dissociated and fixed 
using BD Cytofix/Cytoperm™ fixation/permeabi-
lization solution (Cat No. 554722), then washed 
using BD Perm/Wash buffer. Cells were stained 

with Sox2 PE (Cat. No. 560291), Nestin Alexa 
Fluor® 647, and OCT3/4 Alexa Fluor® 488 (Cat. 
No. 560253) antibodies. Purity of neural stem 
cells is approximately 99% co-expressing Nestin 
and Sox2.

E Samples were prepared as described above. 
Cells were stained with Ki-67 Alexa Fluor® 488 
and Sox2 Alexa Fluor® 647 and then run on a 
BD FACSCanto™ II cytometer and analyzed with 
BD FACSDiva software.

F Key to markers and cell types recognized.

hESC Embryoid bodies
7 days 17-20 days

Neural rosettes
23-25 days

Neural stem cells
30-44 days

Neurons
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Sox2: hESCs, NSCs
Nestin: NSCs
Oct3/4: hESCs
Ki-67: proliferation
Hoechst: Cell nuclei

Stem cell researchers use a wide array of cell types including 
cells in suspension or those that are adherent, cells that 
grow dispersed or those that grow in colonies, and cells 
growing as monolayers and those that form multilayer  
3-D structures. 

BD high content cell imagers, together with BD Bioimaging 
Certified reagents, enable researchers to observe and 
quantify multiple cellular processes that include cell cycle, 
proliferation, apoptosis, and differentiation. BD offers three 
high content confocal imaging systems to suit researchers  
in drug discovery, where high throughput is key, and those 
involved in basic research, where flexibility is a necessity. 

BD Pathway 855 High Content Analyzer 
The BD Pathway 855 system offers the 
flexibility for high-content imaging of 
live and fixed cells. Equipped with en- 
vironmental control and liquid handling, 
the system has full-spectrum (340–700 nm) 
illumination, laser auto focus, and fast 
filter changers. These powerful features, 
along with spinning disk confocal optics 
and a cooled CCD camera, enable the 
BD Pathway 855 system to rapidly record 
high resolution fluorescence images from 
multiwell plates and slides.
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Tools for Stem Cell Analysis
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運用不同時期幹細胞表現出不同的表面分子，來分析胚
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