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Abstract: The definition of stem cell is “an unspecialized cell that gives rise to a specific specialized cell, such as a
blood cell”. This article introduces some basic ideas and techniques of stem cells isolation and characterization

described in many literatures as the references to the readers.
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As the examples, the following is describing the
isolation and characterization of the putative prostatic
stem cell, which was done by Bhatt, Brown, Hart,
Gilmore, Ramani, George, and Clarke in 2003, etc.
The detail methods have been described by Bhatt,
Brown, Hart, Gilmore, Ramani, George, and Clarke in
the article “Novel method for the isolation and
characterization of the putative prostatic stem cell” in
the journal Cytometry A in 2003 (Bhatt, 2003). These
descriptions just offer some information done by the
referenced group for the stem cell researchers.

Stem cell techniques are important currently and
new methods come out every day.

1. Prostatic tissue collection and culture

Normally for the stem cell projects need specific
approve for the ethic and safety reason. Especially,
when using human tissue, formal consent by the
donator must be obtained before tissue collection.
Tissue sections are obtained under sterile conditions
approved. Each individual tissue section is bisected
with half being sent for histological analysis for
diagnostic evaluation and the remainder used for
tissue culture. After then, tissue sections are chopped
and placed in collagenase type I at 200 U/ml in RPMI
1640 medium with 2% v/v FCS overnight on a
shaking platform at 37°C. The digest is then broken
down further by shaking in 0.1% trypsin in PBS with
1% BSA and 1 mM ethylenediaminetetraacetic acid
(EDTA) for 15-20 min. The cell suspension is then
washed three times in PBS with 1% BSA and 1 mM
EDTA before resuspending in RPMI 10% v/v FCS.
Prostate epithelial cells are separated from fibroblasts
by differential centrifugation (360 g, 1 min without
braking). This process produced a supernatant
enriched for fibroblasts and a pellet enriched for
epithelia. The epithelial cell suspension is then spun
on a metrizamide gradient (1.079 g/ml), and the cells
are isolated from the interface (Bhatt, 2003).

2. Ber-EP4/1,/CD45 labeling of cells
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Isolated epithelial cells are labeled at ambient
temperature with either anti-human integrin @ ,
monoclonal antibody or Ber-EP4 antibody (8 Kg/ml
in 1% BSA/PBS) for 30 min before the addition of the
secondary antibody, RAMBO (2.6 Kk g/ml in 1%
BSA/PBS) for 30 min. After washing with PBS, the
cells are incubated for 20 min in the dark with
streptavidin PE-Cy7 (20 K g/ml). Samples are then
dual labeled with CD45-FITC (1 K g/ml in 1%
BSA/PBS) for 30 min (Bhatt, 2003).

3. Ber-EP4/ ., and Hoechst labeling for flow
cytometry

Isolated epithelial cells are labeled at ambient
temperature with anti-human integrin o, monoclonal
antibody (8 l.g/ml in 1% BSA/PBS) for 30 min before
the addition of the secondary antibody, RAMBO (2.6
Hg/ml in 1% BSA/PBS) for 30 min. After washing
with PBS, the cells are incubated for 20 min in the
dark with streptavidin PE-Cy7 (20 K g/ml). Hoechst
staining could be performed by using the protocol for
HSC as described by Rupesh, et al (Bhatt, 2003).
Briefly, epithelial cells are resuspended in Hoechst
buffer (Hanks' balanced salts solution, 10% FCS, 1%
D-glucose, and 20 mM HEPES) and warmed to 37°C.
Hoechst 33342 is then added to give a final
concentration of 2 LM and the cells incubated at 37°C
for 2 h. Fifteen min before the end of incubation, the
cells are labeled with monoclonal anti-human Ber-
EP4 directly conjugated to FITC (8 K-g/ml). The cells
are then washed in ice-cold Hoechst buffer before
resuspending in ice-cold Hoechst buffer containing
propidium iodide (PI) at 20 ng/ml (Bhatt, 2003).

4. Flow cytometry isolation of the SP fraction

Flow cytometry is carried out using a Becton
Dickinson FACS Vantage SE flow cytometer.
Hoechst 33342 is excited with an argon ion,
ultraviolet-enhanced laser at 350 nm, and its
fluorescence is measured with a 424/44 BP filter
(Hoechst BLUE) and a 675DF20 BP optical filter
(Hoechst RED; Omega Optical, Brattleboro VT). A
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640 LP dichroic mirror is used to separate the
emission wavelengths. PI fluorescence is also
measured through the 675DF20 BP (having been
excited at 350 nm). A second argon ion laser is used
to excite the additional fluorochrome PE-Cy7 at 488
nM. PE-Cy7 is measured using a 787RDF40 (Omega
Optical) filter (Bhatt, 2003).

5. Cell cycle characterization of SP fraction

Epithelial cells are isolated and all fractions are
resuspended in Hoechst buffer and warmed to 37°C.
Hoechst 33342 is then added to give a concentration
of 2 M and incubated at 37°C for 45 min. Pyronin Y
(250 ng/t1) is added to each tube, and the samples are
incubated for 45 min. Monoclonal anti-human Ber-
EP4 FITC (8 Hg/ml) is added as appropriate 15 min
before the end. After this, ice-cold Hoechst buffer is
added immediately and the samples are washed then
resuspended in ice-cold Hoechst buffer. The samples
are analyzed immediately by flow cytometry. Flow
cytometry is performed using a modification of the
method described above. Cells under study are
selected by positive labeling for Ber-EP4 FITC before
being analyzed for Hoechst and Pyronin Y staining.
These cells are then analyzed by plotting the Hoechst
profile on the x-axis and Pyronin Y along the y-axis in
a linear scale (Bhatt, 2003).

7.6 Cytokeratin phenotype studies

Samples are processed as above, divided into two
fractions, and labeled with either cytokeratin 8 or 14
indirectly conjugated to PE-Cy5. Samples are then
dual labeled with Ber-EP4 FITC and integrin it., PE-
CY7. Flow cytometry is performed as described and
analyzed on forward (FSC) and side (SSC) scatter
(Bhatt, 2003).

After the experiment, all samples must be
carefully treated, kept carefully or disposed carefully.
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