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ATCC® Bringing confidence to stem cell research
The ATCC Stem Cell Center — a mission grounded in research
ATCC established the Stem Cell Center in the year 2000 to support researchers in the growing field of
stem cells.
The start-up of such an ambitious project was a logical extension of ATCC’s core business. For over 80
years, the company has served as the premier supplier of cell lines, bacteria, viruses and other biological
products to the global research community.
A strong tradition of quality made ATCC a reliable place to set up a center for focused stem cell research
and NIH recognized this in 2000, awarding ATCC the National Stem Cell Resource grant.
Today the ATCC Stem Cell Center diligently maintains and distributes one of the largest stem cell
collections available — approximately 70 cell lines, including embryonic and somatic stem cells,
embryonal carcinoma cells, as well as mouse and human feeder cell lines.

ATCC posters*
■ A Molecular Scheme for Improved Characterization
of Human Embryonic Stem Cell Lines
■ Comprehensive Characterization of a Reference Line
for Human Embryonic Stem Cell Research – 2102Ep
Human Embryonal Carcinoma Line

ATCC stem cell publications
■ Josephson, R et al. (2006) Qualification of Embryonal
carcinoma 2102Ep as a Reference for Human
Embryonic Stem Cell Research. Manuscript submitted.
■ Josephson, R et al. (2006) A Molecular Scheme for
Improved Characterization of Human Embryonic
Stem Cell Lines. Manuscript submitted.

■ Characterization of a Putative Cancer Stem Cell
Population Isolated Based on Low Rhodamine
Retention From the Human Lung Cancer A549 Cell Line
■ Analysis of Embryonic Stem Cell Pluripotency
■ Gene Expression Profile of Pluripotent Embryonic
Stem Cells
■ Effect of Reduced Oxygen Tension Culture
Environment on Human Embryonic Stem Cells

■ Plaia, TW et al. (2006) Characterization of a new
NIH registered variant human embryonic stem cell
line BG01V: A tool for human embryonic stem cell
research. Stem Cells, 24:531-546.

■ Characteristics of a Variant Human Embryonic Stem
Cell Line BG01V

■ Toumadje, A et al. (2004) Undifferentiated ES and
Differentiated EB Markers of R1 and R1/E Cells. ATCC
Connection, 24 (2): 5.

■ Human Embryonic Stem Cells Show Anomaly
Involving Chromosome 13

■ Toumadje, A et al. (2003) Pluripotent Differentiation
in vitro of Murine ES-D3 Embryonic Stem Cells. In vitro
Cell Developmental Biology Animal 39: 449-453.

■ A Comprehensive Characterization of Human
Embryonic Stem Cell Line BG01V

■ Fluorescent Feeder Cells for Embryonic Stem Cells

■ Flow Cytometric Analysis

* Posters are available at stemcells.atcc.org.
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ATCC® Bringing confidence to stem cell research
The ATCC Stem Cell Center — a mission with focus
Since its inception, the ATCC Stem Cell Center has operated under a well-defined, three-tiered mission:
■ Characterize stem cell lines (see examples in figures 1, 2, 3 and 4)
■ Develop and optimize stem cell research methodologies and procedures
■ Qualify stem cell media, sera, assays and other support reagents

Figure 1 ß Immunophenotyping of mouse embryonic stem cells (ESCs) by flow cytometry
Immunofluorescence staining with monoclonal antibodies confirms the expression of typical
protein markers of ESCs. Undifferentiated mouse ESC lines are quantified by flow cytometry
using antibodies to the nuclear protein Oct-3/4, and the surface proteins SSEA-1 and EMA-1.
The intensity of fluorescence increases toward the right of each plot. Unstained cells (open
histograms) are used to locate the negative population within the cells stained with antibody
(filled red histograms).
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Figure 2 ß Immunophenotyping of undifferentiated human embryonic stem cells (hESCs)
Immunofluorescence and accompanying phase contrast microscopy images of four-day-old
BG01V human embryonic stem cell (hESC) colonies grown on Mitomycin-C treated CF-1 mouse
embryonic fibroblasts (ATCC® SCRC-1040.2™). Markers of undifferentiated hESC include Oct3/4, SSEA-4, TRA-1-60, TRA-1-81, and alkaline phosphatase activity detected by the ATCC ELF®
Phosphatase Detection Kit for Embryonic Stem Cells (ATCC® SCRR-3010). (For more details see: Plaia,
TW et al. (2006) Chacterization of a new NIH registered variant human embryonic stem cell line BG01V: A tool for
human embryonic stem cell research. Stem Cells, 24:531-546).

Figure 4 ß Purification of undifferentiated
human embryonic stem cells (hESCs) by
fluorescence activated cell sorting (FACS)

Figure 3 ß Spectral Karyotype of a
human embryonic stem cell (hESC)
line

Immunofluorescent staining of live hESCs for
the surface marker SSEA-4 is used to distinguish undifferentiated cells from the large
feeder population (top). Detection and sorting of these cells by flow cytometry results in
a population that is greatly enriched for undifferentiated hESC (bottom), which are then
used for molecular characterization.

Variant cell lines can arise through
normal passaging of ESC lines.
To ensure that the stem cell line
has remained stable, traditional
G-banding methods are employed to
karyotype every mouse and human
ESC line. This figure shows a representative metaphase spread of a diploid
hESC line stained with SKY combinatorial fluorescent probes to distinguish
individual chromosomes. This method
allows high-resolution detection of
chromosomal translocations as well
as aneuploidies. (For more information see
the poster: Human Embryonic Stem Cells Show
Anomaly Involving Chromosome 13)
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Stem cell lines — fully-tested and ready-to-go
ATCC Embryonic Stem Cell (ESC) Lines are fully characterized and backed by comprehensive quality
control testing.
Characterization information is made part of the cell record. For all lines this includes morphology,
karyology, immunophenotyping and isoenzymology. In mouse lines, pluripotency is confirmed with
germline testing (production of ESC-derived progeny). For the human line, BG01V (ATCC® SCRC2002™), additional studies such as Short Tandem Repeat (STR) analysis, HLA typing, telomerase activity,
methylation, embryoid body formation, differentiation and gene expression are performed. Teratoma
formation, a robust test for pluripotency, has also been performed on BG01V. †
Quality-control testing for all ATCC stem cell lines includes sterility, mycoplasma and pathogen
analyses.

Product name

ATCC® No. Description

Human embryonic stem cells
BG01V
SCRC-2002™

Mouse embryonic stem cells
ES-C57BL/6
SCRC-1002™

Uses

Variant of human embryonic stem cell line
BG01

BG01V is easier to grow than most
human ES lines; ideal for start-up
stem cell research, eligible for U.S.
government and private funding.

Strain C57BL/6; wild type cell line derived
from inbred C57B/6

Germline-competent; complete
genome sequenced and annotated*;
use with feeder cells C57BL/6 for
genomic background consistency
Germline-competent

ES-D3 GL

SCRC-1003™

Strain 129S2/SvPas; wild type cell line
derived from 129 sub-strain
Strain 129S4/Jae; wild type cell line
derived from 129 sub-strain
Strain 129X1 x 129S1; wild type cell line
derived from 129 sub-strain
Strain 129X1 / SvJ; wild type cell line
derived from 129 sub-strain
Strain 129X1 x 129S1; wild type cell line;
sub-clone of R1 line
Strain 129X1 x 129S1; modified R1 line;
constitutive YFP expression; puromycinresistant
Strain 129P2/OlaHsd; rtTA and HPRT cell
line for targeting of plox constructs
Strain 129X1/SvJ; lineage-specific GFP
expression

J1

SCRC-1010™

R1

SCRC-1011™

RW.4

SCRC-1018™

R1/E

SCRC-1036™

7AC5/EYFP

SCRC-1033™

AINV15

SCRC-1029™

G-Olig2

SCRC-1037™

CE-1

SCRC-1038™

Strain 129S2/SvPas; cassette exchange for
double lox targeting; hygromycin-resistant

CE-3

SCRC-1039™

ES-D3
ES-E14TG2a

CRL-1934™
CRL-1821™

Strain 129S2/SvPas; cassette exchange for
double lox targeting;
puromycin-resistant ; constitutive GFP
expression
Strain 129S4/Jae; pluripotent
Strain 129P2/OlaHsd; pluripotent; HGRPTdeficient

Germline-competent
Germline-competent
Germline-competent
Germline-competent
Germline-competent;
recommended for gene targeting
and transgenics
Modified in vitro line; recommended
for gene targeting
Modified in vitro line; useful for
differentiation studies
Modified in vitro line; useful for
gene targeting; good for selection of
transfected cells
Modified in vitro line; useful for gene
targeting studies; good for selection
of transfected cells
In vitro line
Modified in vitro line

* National Human Genome Research Institute, NIH. See www.genome.gov
† Plaia, TW et al. (2006) Chacterization of a new NIH registered variant human embryonic stem cell line BG01V: A tool for
human embryonic stem cell research. Stem Cells, 24:531-546.
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Embryonal carcinoma cell lines — unique and comprehensive
Product name

ATCC® No. Description

Human embryonal carcinoma (EC) cells
NTERA-2
CRL-1973™
Pluripotent line derived from a xenograft
tumor of Tera-2
NCCIT

CRL-2073™

Teratocarcinoma; nullipotent; pluripotent

Tera-1

HTB-105™

Teratocarcinoma; nullipotent; pluripotent

Tera-2

HTB-106™

Teratocarcinoma; nullipotent; pluripotent

Mouse embryonal carcinoma (EC) cells
F9
CRL-1720™
Strain 129; testicular teratoma; pluripotent
NULLI-SCC1

CRL-1566™

NFPE

CRL-2069™

P19

CRL-1825™

SCC-PSA1

CRL-1535™

Strain 129; teratocarcinoma; nullipotent
control
Strain BALB/c; derived from NF-1 EC line
Strain C3H/He; teratocarcinoma;
pluripotent
Strain 129/Sv; testicular teratocarcinoma;
pluripotent

Uses
Commonly-used reference standard
for human ESC markers*; used
routinely at ATCC
Use as positive or negative controls
for ESC markers depending on assay
Use as positive or negative controls
for ESC markers depending on assay
Use as positive or negative controls
for ESC markers depending on assay
Useful for endoderm differentiation
studies
Line does not differentiate; use as
nullipotent control
Useful for endoderm differentiation
studies
Useful for neuronal (and possibly
muscle) differentiation studies
Useful for endoderm differentiation
studies

* Draper, JX et al. (2002). Surface antigens of human embryonic stem cells; changes upon differentiation in culture. J Anat,
200:249-58.

Mouse progenitor cell lines — reliable and robust
Product name

ATCC® No. Description

Mouse progenitor cells
SFME
CRL-9392™

Strain BALB/c; neural stem cells

EML Cell line,
clone 1

CRL-11691™

Strain BDFI; bone marrow; lymphohematopoietic progenitor cell line

D1 ORL UVA

CRL-12424™

Strain BALB/c; bone marrow; multipotent
stromal precursor

MPRO Cell line,
clone 2.1

CRL-11422™

Strain BDFI; bone marrow; neutrophil
progenitor cell line
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Uses
Use for lineage-specific
differentiation studies
Use for lineage-specific
differentiation studies
Use for lineage-specific
differentiation studies
Use for lineage-specific
differentiation studies

Feeder layer cell products — consistent culture conditions
ATCC Feeder Layer Cell Lines are developed expressly for stem cell culturing. All feeder lines undergo
rigorous testing to ensure that the feeder line is capable of maintaining human and mouse embryonic stem
cell lines in the undifferentiated state using sensitive markers on multiple embryonic stem cell (ESC) lines.
ATCC feeder cells provide standardized research conditions enabling reproducible experimental
results. Work without interruption and reduce costs and chemical waste especially with ATCC mitomycinC-treated and irradiated lines. Using ATCC feeder lines saves time and money while bringing confidence
to your stem cell research.

Product name

ATCC® No.

Description

Uses

Mouse Fibroblasts
MEF (CF-1) IRR

SCRC-1040.1™

MEF (CF-1) MITC

SCRC-1040.2™

MEF (CF-1)

SCRC-1040™

Strain CF-1; CF-1 embryonic fibroblasts,
irradiated
Strain CF-1; CF-1 embryonic fibroblasts,
mitomycin-C treated
Strain CF-1; CF-1 embryonic fibroblasts

MEF (C57BL/6) IRR

SCRC-1008.1™

MEF (C57BL/6) MITC

SCRC-1008.2™

MEF (C57BL/6)

SCRC-1008™

MEF (DR4) IRR

SCRC-1045.1™

Outbred, hardier line: supports
mouse and human ESC cultures
Outbred, hardier line: supports
mouse and human ESC cultures
Use to grow feeder cells for human
and mouse ESC cultures
Supports mouse ESC cultures; ideal
for use with SCRC-1002
Supports mouse ESC cultures; ideal
for use with SCRC-1002
Use to grow feeder cells for mouse
ESC cultures; ideal for use with
SCRC-1002
Supports mouse ESC cultures;
good for antibiotic selection of
transfected ESCs

MEF (DR4) MITC

SCRC-1045.2™

MEF (DR4)

SCRC-1045™

MEF (ICR) IRR

SCRC-1046.1™

MEF (ICR) MITC

SCRC-1046.2™

MEF (ICR)

SCRC-1046™

STO

CRL-1503™

STO IRR

56-X™

Human Fibroblasts
HFF-1 IRR
HFF-1 MITC

SCRC-1041.1™
SCRC-1041.2™

HFF-1

SCRC-1041™

HFF-2 MITC

SCRC-1042.2™

HFF-2

SCRC-1042™

Strain C57BL/6; C57BL/6 embryonic
fibroblasts, irradiated
Strain C57BL/6; C57BL/6 embryonic
fibroblasts, mitomycin-C treated
Strain C57BL/6; C57BL/6 embryonic
fibroblasts
Strain DR4; DR4 embryonic fibroblasts,
irradiated; resistant to commonly used
concentrations of puromycin, hygromycin,
G418, and 6-thioguanine
Strain DR4; DR4 embryonic fibroblasts,
mitomycin-C treated; resistant to commonly
used concentrations of puromycin,
hygromycin, G418, and 6-thioguanine
Strain DR4; DR4 embryonic fibroblasts;
resistant to commonly used
concentrations of puromycin, hygromycin,
G418, and 6-thioguanine
Strain ICR; ICR embryonic fibroblasts,
irradiated
Strain ICR; ICR embryonic fibroblasts,
mitomycin-C treated
Strain ICR; ICR embryonic fibroblasts
Strain SIM; embryonic fibroblast-derived
cell line
Strain SIM; STO embryonic fibroblasts,
irradiated
HFF-1 foreskin fibroblasts, irradiated
HFF-1 foreskin fibroblasts, mitomycin-C
treated
HFF-1 foreskin fibroblasts, newborn
HFF-2 foreskin fibroblasts, mitomycin-C
treated
HFF-2 foreskin fibroblasts
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Supports mouse ESC cultures:
good for antibiotic selection of
transfected ESCs
Use to grow feeder cells for gene
targeting with mouse ESC culture;
good for antibiotic selection of
transfected ESCs
Supports mouse and some human
ESC culture
Supports mouse and some human
ESC culture
Use to grow feeder cells for mouse
and some human ESC culture
Use to grow feeder cells for mouse
ESC culture
Supports mouse ESC culture

Supports human ESC culture
Supports human ESC culture
Use to grow feeder cells for human
ESC culture
Supports human ESC culture
Use to grow feeder cells for human
ESC culture

Support cell lines — expanding research options
Product name

ATCC® No.

Description

Uses

Support Cells
3T3-Swiss albino

CRL-92™

Use for hematopoietic cell culture

Use for hematopoietic cell culture
Use for hematopoietic cell culture

3T3-Swiss albino,
IRR
OP9

CRL-2749™

C166

CRL-2581™

C166-GFP

CRL-2583™

AFT024

SCRC-1007™

Strain: Swiss albino; mouse embryonic
fibroblast-derived cell line
Strain: Swiss albino; mouse 3T3-Swiss
albino embryonic fibroblasts, irradiated
Strain: (C57BI/6 x C3H); mouse bone
marrow; stroma
Strain: (NMRI/GSF x CD-1); mouse yolk sac;
endothelial
Strain: (NMRI/GSF x CD-1); mouse yolk sac;
endothelial; GFP expressing
Mouse embryonic liver

AFT024 IRR

SCRC-1007.1™

AFT024 irradiated

48-X™

Use for hematopoietic cell culture
Use for hematopoietic cell culture
Use for hematopoietic cell culture
Use for hematopoietic cell culture

ELF® Phosphatase Detection Kit
for Embryonic Stem Cells
The ATCC ELF® Phosphatase Detection Kit offers a reliable, sensitive, and stable assay to
determine if stem cells are undifferentiated or are starting to differentiate. Using convenient
fluorescent detection, this fast assay brings added confidence to stem cell research.
Figure 1 ß Human ES cells, BG01V (ATCC®
SCRC-2002™) surrounded by feeder cells
are fully undifferentiated, as evidenced
by the presence of continuous green
fluorescence throughout the colony.

Figure 2 ß Most of this BG01V colony
is undifferentiated. A locus of cells has
differentiated, as shown by the lack of
fluorescence in one region (arrows).

Figure 3 ß The uneven fluorescence
in these mouse ESC line, R1/E (ATCC®
SCRC-1036™) indicates nonuniform
maintenance of the undifferentiated
state.

Product name

ATCC® No.

ELF® Phosphatase Detection Kit, 60 tests

SCRR-3010
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High-performance reagents — tested and sure
Description

Size

ATCC No.

Uses

Media and Serum
ES-DMEM

500 ml

SCRR-2010

ES-Fetal Bovine Serum

500 ml

SCRR-30-2020

Qualified for ESC culture, without L-glutamine, with
high glucose
Qualified for ESC culture

DMEM

500 ml

30-2002

D-MEM: F12 Medium

500 ml

30-2006

100 ml

30-2101

100 ml

30-2115

MEM Non-essential Amino Acid
Solution, 100x

100 ml

30-2116

Penicillin/Streptomycin
Solution

100 ml

30-2300

G418 Sulfate

5g

30-2305

Trypan Blue Stain Solution
Erythrosin B Stain Solution

40 ml
40 ml

30-2402
30-2404

Dimethylsulfoxide
(DMSO)
Phosphate Buffered Saline
without calcium or magnesium

5 x 5 ml

4-X

500 ml

SCRR-2201

Water
Cell Culture Grade

500 ml

30-2205

Anti-Nestin Polyclonal Antibody

0.05 ml

SCRR-1001

Reagents
Trypsin/EDTA Solution
(0.25%/0.53 mM)
L-Alanyl-L-Glutamine Solution
200 mM, 100x

Optimized energy sources for protein production
and nucleic acid metabolism while limiting toxic
ammonia build-up; use for feeder cells
1:1 mix of Dulbecco’s medium and Ham’s F-12
Optimized to maintain pH; used for human ESC
culture such at BG01V (ATCC® SCRC-2002™)
For dissociation of cell monolayers; suitable for most
adherent cell lines
Use as a direct substitute for L-glutamine at
equimolar concentrations (2 to 4 mM for most
applications); very stable with minimal ammonia
production
Add as a supplement to minimal basal media;
contains nonessential amino acids found in MEMalpha medium at 100x concentration
10,000 I.U./ml Penicillin, 10,000 μg/ml Streptomycin;
reduces risk of microbial contamination in cell
culture
Use as a selective agent in cell transfection
experiments
A vital stain used to determine cell viability
Faster and more accurate vital stain for determining
cell viability
Use as a cyroprotectant for cell lines
For washing cells, as a diluent, or as an inorganic
base for standard media preparation; used in ESC
immunocytochemistry, embryoid body formation,
immunostaining, and flow cytometry protocols
For reconstituting powdered media and salt
solutions or as a diluent; meets WFI quality
standards
Positive reaction to nestin antibodies indicates
differentiation into the most primitive
neuroepithelium; also identifies many other
embryonic tissues; recommended for Western
blotting and immunocytochemistry
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ATCC® Bringing confidence to stem cell research
The ATCC Stem Cell Center — defining procedures for stem
cell research
In addition to following standard cell culture
procedures, the following tips from ATCC Stem
Cell Center scientists are provided to address
specific issues when working with embryonic
stem cells (ESCs).
■

For best results use media, sera and reagents
that have been qualified for ESCs and not just
cell-culture tested.

■

Media additives such as glutamine, amino
acids and ß-mercaptoethanol should be added
separately. Do not use pre-made formulations.
Complete ESC media should be stored at 4°C
and used within one week.

■

Warm the media and reagents to 37°C before
applying to ESCs.

■

Make sure your incubator is level to ensure
even distribution of cells.

■

ESCs should be plated at a density that
provides an even distribution of colonies over
the surface, but does not result in contact

between the colonies. Differentiation can
occur if the colonies are plated too densely or
too sparsely; preventing differentiation can be
a difficult balancing act that gets easier with
more experience.
■

Passage the cells before the colonies become
too large and dense. Mouse and Human ESCs
grow at different rates. Mouse ESCs when plated
at the optimum density are passaged every 48
hours. Human ES will vary by cell line, but will
generally need to be passaged every 4-7 days.

■

Human ESCs, when first thawed, need more
time to attach and grow. It is not unusual to take
up to one week for visible human ESC colonies
to form among the feeder cells. Expect to see
variability between different human ESC lines
as well.

■

Stem cell lines should not be over-subcultured;
minimize the number of passages and the
length of time the cells are kept in culture.
This will ensure enhanced and reproducible
experimental results.

■

ESCs exhibit a tendency to spontaneously
differentiate. Monitor the lines carefully and/or
use the ATCC ELF® Phosphatase Detection Kit
for Embryonic Stem Cells for a quick assay to
assess the state of ESC lines.

Over the course of more than 40 years, ATCC has
generated a wealth of expertise in preserving
and propagating cell lines. Whether working
with classic or stem cell lines, contact ATCC
Technical Service for more information.
Phone:

800-638-6597
703-365-2700

Fax:

703-365-2750

E-mail:

stemcells.atcc.org

tech@atcc.org
stemcells@atcc.org

For more information or to order:
Phone:
Fax:
E-mail:

800-638-6597
703-365-2700
703-365-2750
sales@atcc.org

Visit us online at stemcells.atcc.org

These products are intended to be used for research purposes only. They are not intended for human use.
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