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ABSTRACT

Alternative splicing is the primary source of pro-
teome complexity in metazoans and its regulation
shapes the proteome in response to shifting physio-
logical requirements. We developed a bichromatic
splicing reporter that uses a peculiar feature of
some fluorescent protein coding regions to express
two different fluorescent proteins from a single
alternative splicing event. The mutually exclusive
expression of different fluorescent proteins from
a single reporter provides a uniquely sensitive
approach for high-throughput screening and anal-
ysis of cell-specific splicing events In mixed cell
cultures and tissues of transgenic animals. This
reporter is applicable to the majority of alternative
splicing patterns and can be used to quantify
alternative splicing within single cells and to select
celis that express specific splicing patterns. The
ability to perform quantitative single-cell analysis of
alternative splicing and high-throughput screens
will enhance progress toward understanding splic-
ing regulatory networks and identifying compounds
that reverse pathogenic splicing defects.

INTRODUCTION

Alternative splicing exponentially increases the number of
proteins expressed from a surprisingly limited number of
genes. Beyond simply generating proteome diversity, the regu-
lation of alternative splicing is responsible for a recently rec-
ognized level of complexity of post-transcriptional regulation
of gene expression, Recent biocomputational and microarray
analyses have demonstrated the extent to which regulation of
alternative splicing modulates proteome diversity in response
to dynamic cellular requirements and indicate the presence of
regulatory networks interconnected with the intricate control
mechanisms of gene expression [reviewed in (1)]. There is
also growing awareness of the significant role that the distup-
tion of splicing plays in human disease (2,3).

Identification of splicing regulators has been accomplished
primarily through biochemical and genetic approaches (4).
The combination of this gene-by-gene approach with global
approaches would greatly enhance progress toward decipher-
ing signaling events and regulatory networks that control
splicing. Recently, several reports have demonstrated the util-
ity of a fluorescent protein read out for alternative splicing in
cell culture and transgenic mice (5-12). These splicing
reporters have been used in screens for RNA binding proteins
or upstream signaling pathways that modulate specific splic-
ing events or for identifying cells within a mixed population
that express a splicing pattern that differs from the majority
of the cells in the population. This approach typically utilizes
alternative splicing to control on—off expression of GFP such
that inclusion or skipping of a vartable region puts GFP in
frame. The downside to using a monochromatic readowt for
alternative splicing is that the splicing pattern producing
GFP cannot be quantified relative to the other splicing pat-
tern(s) expressed from the reporter. Detection of GFP does
not determine whether the GFP mRNA represents a majority
or a small minority of the mRNAs from the reporter. In addi-
tion, monochromatic reporters require all-or-none splicing
decisions for on or off expression of GFP because it is diffi-
cult to compare fluorescence intensity of different cells with-
out an internal control. As the majority of alternative splicing
events are not regulated as all or none, splicing events must
be manipufated to fit into an all-or-none output. One success-
ful approach that has been utilized in cell cultures and trans-
genic animals is to co-express GFP and mRFPI from two
separate reporters (10,12).

We developed a novel approach to quantify the ratio of two
alternative splicing pathways expressed from a single reporter
in which enhanced green fluorescent protein (EGFP) is
expressed from one splicing pathway and dsRED is expressed
from the other. The approach uses an unusual feature of some
fluorescent proteins that contatn an alternate reading frame
that lacks stop codons. The reporter described here contains
dsRED upstream of EGFP such that dsRED and EGFP are
expressed from the two different reading frames; one for
dsRED, and the other for the dsRED alternate reading
frame fused with EGFP. Inclusion or skipping of a variable
region of the appropriate size located upstream of dsRED
allows toggling between the dsRED and EGFP reading
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frames. The reporter can be used with all alternative splicing
patterns that generate internal variability within an mRNA
(cassette and mutually exclusive exons, alternative 3’ and 5’
splice sites and retained introns). The resulting mutually
exclusive expression of dsSRED and EGFP proteins provides
high sensitivity and a quantitative measure of the ratio of
splicing patterns. We demonstrate that this reporter can be
used to quantify the ratio of alternative splicing events within
individual cells, for flow cytometry and is applicable to Fluo-
rescence Activated Cell Sorting (FACS) analysis, and can be
used to identify cells expressing different splicing patterns
within a mixed cell culture. The reporter is engineered such
that genomic segments containing variably spliced regions
of interest can be easily ‘cut and paste’ into convenient
restriction sites. This alternative splicing reporter will be use-
ful for high-throughput screening to identify direct regulators
and the signaling pathways that modulate a specific splicing
event or agents that reverse aberrant splicing events that are
the cause of disease.

METHODS AND MATERIALS
Plasmid construction

The FRES expression plasmid was constructed by PCR
amplifying EGFP from pEGFP-NI (Clontech) using primers
that removed the EGFP translation initiation codon. The
EGFP open reading frame (ORF) was place into pcDNA3. |-
HisC (Invitrogen) in which the Xpress tag had been replaced
by the FLLAG epitope tag and a downstream nuclear localiza-
tion signal (NLS). The primers used to PCR amplify EGFP
were designed such that EGFP was flanked by restriction
enzymes that are unique to the final RG6 plasmid. The
dsRED ORF was PCR-amplified from pCX-dsRed (obtained
from Dr A. Nagy) without its initiation codon. The dsRED
primers also flanked the ORF with restriction enzymes that
are unique to the final RG6 plasmid (Figure 3A). The
dsRED sequence was placed upstream of EGFP such that
the alternate ORF of dsRED was in frame with the down-
stream EGFP. The reading frame was also designed such
that the initiating ATG for FLAG-NLS was in frame with
EGFP in FRES and that addition of 2 nt (filled in Clal site
generating FRESCf, Figure 1B) shifted the reading frame to
dsRED.

The RG6 minigene was derived from FRES by inserting
PCR-generated segments containing introns 4 and 5 of
chicken cardiac troponin T (13). The chicken ¢TNT genomic
fragment was amplified in two segments to introduce the
natural introns 4 and 5, an artificial alternative exon in
place of exon 5 and the 3’ splice site of intron 5 + 35 nt of
exon 6 which contains purine rich motifs resembling an
exonic splicing enhancer (14). The artificial exon is flanked
by restriction sites that are unique to the plasmid. Several
exons of different size and sequence composition were tested
to generate a construct that produced 1:1 exon skipping:inclu-
sion in COSMG cells. The complete sequence of the RG6
plasmid is posted at htp://www.bcm.edu/pathology/labs/
cooper/reagreq.htm.

RG6ME (minus exon) and RGGPE (plus exon) constructs
contain cDNAs of the RG6 mRNAs that lack and include,
respectively, the alterative exon. The Xbal/Agel fragments
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Figure 1. Strategy for bichromatic expression of dsRED and EGFP from
alternative splicing pathways. (A) The three reading frames of dsRED
showing the dsRED ORF (red) and illustrating that the +1 reading frame lacks
translation stop codons. Lines that extend across the whole reading frame
indicate translation stop codons and lines that extend to the bottom third of
the reading frame indicate ATG codons. (B) Expression constructs to
determine whether the alternate ORF of dsRED is efficiently expressed in
mammalian cells. FRES and FRESCT differ by insertion or deletion of 2 nt
(Clal filled in) between the NLS and dsRED coding regions. The predicted
proteins are shown above the gene diagram. Transcription initiation is
indicated by the arrows,

from the amplified PCR products from the spliced RG6
mRNAs that include or exclude the alternative exon were
cloned into the Xbal/Agel sites of the RG6 plasmid (see
Figure 1A). Therefore, RG6ME and RG6PE express
mRNAs identical to those from the spliced mRNAs
from RG6 that lack and include the alternative exon,
respectively.

Transfection, RNA extraction and RT-PCR

Cell cultures for COSM6, C2C12 and primary chicken breast
muscle cultures were prepared, maintained and transiently
transfected as described previously (15,16) except that 1 pg
of plasmid DNA was used. RT-PCR was performed as
described previously (15) using RGf (CAAAGTGGAGGAC-
CCAGTACC) and RGr (GCGCATGAACTCCTTGATGAC).

Fluorescence microscopy

COSMG cells were plated at a density of 1.5x 10° cells per
well on No. 1 coverslips (Fisher brand) for transfection.
Forty-eight hours post-transfection, coverslips were washed
once with chilled 1x PBS (phosphate-buffered saline). Cells
were fixed in 4% paraformaldehyde for 30 min on ice, follo-
wed by three washes with Ix PBS at RT. To minimize
autofluorescence, cells were quenched with 0.1 M ammonium
chloride in 1x PBS for 10 min at room temperature, followed
by two washes with 1x PBS. Cells were then permeabilized
with 0.5% Triton X-100 for 5 min at room temperature, fol-
lowed by three washes with 1x PBS, and a final rinse with
ddH,O0. Fixed coverslips were mounted on VWR micro slides
(Superfrost Plus) 25 x 75 x I mm with Vectasheild hard set
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mounting media containing DAPI (Vector). Slides were
allowed to dry in the absence of light for 15 min at RT,
Images were collected using FITC channel 488 nm and
Texas Red channel 594 nm. Healithy cells with intact nuclei
as visualized by DAPI staining and cells which expressed
both red and green were selected. Images were collected
with the exposure time kept constant between the red and
green channels for each individual cell. The collected images
were exported as TIFF files and opened with Image J soft-
ware. Nuclei were identified by DAPI staining and a region
of interest (ROI) was drawn by hand to incorporate the entire
nucleus. Tmage J software was used to compute the average
red and green intensity for the ROIL The percent green
expression was calculated by dividing the green intensity
by the sum of the red and green intensity multiplied by 100.

Flow cytometry analysis

A total of 1.5 x 10° cells were plated per six well plate, tran-
siently transfected with RG6 alone or with Xpress-ETR-3 or
FLAG-MBNL3 (transfection efficiency ~45%). Forty-eight
hours following transient transfection, cells were dissociated
in 0.25% trypsin with vigorous pipetting to completely disso-
ciate cells, centrifuged a 800x g for 5 min with slow stop and
resuspended into 0.5% FBS/1x PBS. Cells were spun down
again and resuspended in 1% paraformaldehyde in PBS for
flow cytometry, Flow cytometry was performed on FACScan
(Becton Dickinson), and was analyzed using FlowJo software
(Tree Star).

RESULTS

Our goal was to develop a splicing reporter in which each of
two alternative splicing pathways would express different
fluorescent proteins. We noticed a peculiar feature of
dsRED in that the +1 reading frame contains no stop codons
(Figure 1A). This feature allowed us to design an expression
construct with EGFP placed downstream from dsRED in
mutually exclusive reading frames; one for dsRED and the
other for a fusion protein between the dsRED alternate read-
ing frame and EGFP (Figure 1B). Insertion or removal of a
variably spliced region located upstream of dsRED and
EGFP can be used to toggle between the dsRED and EGFP
reading frames based on the size of the variable region,

To test whether this was a viable strategy, and in particular
to determine whether the individual reading frames will
express the expected proteins, we generated two expression
plasmids for either the dsRED or EGFP reading frames
(FRESCT and FRES, respectively, Figure 1B). Of particular
concern, it was unclear whether the dsRED alternate reading
frame would be expressed in mammalian cells. In the
mRNAs from both plasmids (which represent the two reading
frames from the planned bichromatic reporter), translation
initiates from the same start codon at position 90 of the
mRNA and both proteins contain an N-terminal FLAG
epitope tag for detection by western blotting and a NLS to
concentrate the fluorescent proteins in the nucleus for
increased sensitivity. The predicted protein expressed from
FRES contains the dsRED alternate reading frame (231
amino acids) fused o EGFP for a total of 498 amino acids
(MW = 557 kDa). FRESCf was derived from FRES by
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filling in a unique Clal restriction site between the FLAG-
NLS and the dsRED ORF to add 2 nr and switch the reading
frame to dsRED (MW = 204 kDa). FRES and FRESCE
plasmids were transiently transfected in COSMS6 cells. Forty-
eight hours after transfection, cell cuitures were used Lo
piepare whole cell protein extracts for western blotting or
mounted for fluorescence microscopy. Western blot analysis
using anti-FLAG antibodies demonstrated that FLAG-tagged
proteins of the expected size were expressed from FRES and
FRESCt (Figure 2A). Trace amounts of additional proteins
were detected upon overexposure of the blot, suggesting
expression of minor amounts of longer (FRESCH and trun-
cated (FRES) proteins containing the FLAG epitope. The
minor FRES protein was slightly larger than GEP. Antibodies
to EGFP detected only the expected protein from the FRES
plasmid (Figure 2A) indicating that the smaller protein was
not due to internal initiation upstream of EGFP and wiil not
produce interfering GFP fluorescence.

Fluorescence microscopy demonstrated that cells trans-
fected with FRE3 and FRESCI expressed green and red
fluorescence, respectively, which was localized to nuclei
(Figure 2B). Bqual exposures of cells transfected with either
plasmid demonstrated that red fluorescence was not detected
in cells transfected with FRES and green fluorescence was
only minimally detected in cells transfected with FRESCY,
We conclude that both the dsSRED and EGFP fluorescent pro-
teins are efficiently expressed and expression of the two read-
ing frames is mutually exclusive. Specifically, the alternate
reading frame of dsRED efficiently expresses an EGFP fusion
protein of the expected size. We also demonstrated that
FLAG-NLS-tagged protein from the dsRED alternate reading
frame lacking EGFP that was readily detectable by western
blotting was not detectable by fluorescence microscopy
using filters to detect DAPIL, dsRED or EGFP (data not
shown). Therefore, the protein from the alternate reading
frame of dsRED does not interfere with detection of dsRED
or EGFP by fluorescence microscopy.

Quantification of alternative splicing pathways
using a bichromafic reporter

Having demonstrated that the different fluorescent proteins
from mutually exclusive reading frames can be expressed,
we next generated a censtruct in which alternative splicing
would toggle between the two reading frames. We chose to
use the well characterized chicken cardiac troponin T (¢cTINT)
regulated alternative splicing event. Two genomic fragments
containing the introns and exons flanking the ¢TNT alterna-
tive exon (exon 5) were placed downstream of the FLAG—
NLS coding segment and upstream of the dsREIYEGFP
cassette to generate the RGO reporter plasmid (Figure 3A).
Splicing of ¢TNT exon 5 responds strongly to co-expressed
CUG-BP and ETR-3 Like factors (CELF) and muscle-blind
like 3 (MBNL) proteins which promote exon inclusion and
skipping, respectively (16,17). The natural ¢TNT alternative
exon is 30 nt and would maintain the reading frame. There-
fore, the natural exon was replaced by an artificial exon of
28 nt that shifted the reading frame from dsRED (exon skip-
ping) to EGFP (exon inclusion) (Figure 3A). Previous results
have demonstrated that the specific exon sequence is not
required for ¢TNT exon 5 regulation (14). The alternative
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Figure 2. Expression of dsRED and EGFP from FRES and FRESCf mRNAs with alternate open reading frames. (A) Western blot analysis demonstrated efficient
expression of FRES (EGFP) and FRESCf (dsRED) FLAG-tagged proteins. FlagNLSGEP is a FLAG-tagged version of GFP used for a positive control.
(B) Nuclear expression of dsRED from FRESCf and EGFP from FRES. Fluorescence microscopy demonstrates that the FLAG-NLS-alternate dsRED
ORF-EGFP fusion protein is expressed in nuclei with enhanced nucleolar localization while FLAG-NLS-dsRED shows more diffuse nuclear distribution.
Nucleolar localization of the EGFP fusion protein is variable between cell lines (data not shown).

exon is flanked by unique restriction sites to allow easy
manipulation of the region to be spliced. The length and com-
position of the alternative exon was designed to balance splic-
ing such that equivalent levels of exon inclusion and skipping
was expressed in the COSM6 cells used for this analysis,
RG6 was transfected alone or with ETR-3 or MBNL3
expression plasmids., The effects on exon inclusion were
examined using three assays: RT-PCR using primers located
in the flanking exons (positions indicated in Figure 3A), west-
ern blot analysis for FLAG-tagged dsRED and EGFP pro-
teins, and fluorescence microscopy. RT-PCR analysis
demonstrated that the RG6 minigene expressed ~1:1 exon
inclusion to skipping and, as expected, ETR-3 promoted

exon inclusion and MBNL3 promoted exon skipping (from
52 to 85% and 19% inclusion, respectively, Figure 3B). Shifts
in the ratios of the two reading frames were also detectable by
western blotting of FLAG-tagged dsRED and EGFP
(Figure 3B).

An important potential feature of this bichromatic reporter
is the ability to quantify the ratio of alternative splicing in indi-
vidual cells using quantitative fluorescence microscopy. The
majority of cells transfected with the RG6 minigene alone
contained both nuclear dsRED and EGFP fluorescence
(Figure 3C). Coexpression of either ETR-3 or MBNL3 signifi-
cantly altered dsRED and EGFP expression consistent with
promotion of exon inclusion by ETR-3 and exon skipping
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by MBNL3 (Figure 3C). Nuclear fluorescence intensity for
individual nuclei was quantified using ImageJ software and
the results are presented as percent green fluorescence inten-
sity (resulting from alternative exon inclusion) in Table 1.
This analysis indicated that the different splicing patterns
induced by ETR-3 and MBNL3 are detected by quantitative
fluorescence of individual nuclei. We conclude that the ratio
of red and green fluorescence expressed from the RG6
minigene can be used to quantify the ratios of splicing patterns
within individual cells. The loss of one fluorescent protein and
gain of the other due to mutually exclusive use of alternate
reading frames provides a highly sensitive assay.

A RG6 minigene

>
A Xbal BamH| EcoRI
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To determine whether this reporter was applicable to cell
sorting, transiently transfected COSMG6 cells were trypsinized
and used for flow cytometry. Consistent with results from
fluorescence microscopy above, cells transfected with the
RGG6 minigene contained a mixture of cells expressing red
and green fluorescence, however there was a large popula-
tion exhibiting predominantly green fluorescence which did
not respond to ETR-3 or MBNL3 expression (RG6 alone,
Figure 4). This population could represent cells that are
expressing both dsRED and EGFP but dsRED is below the
level of detection of FACscan. The population expressing
relatively high levels of both red and green fluorescence
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Figure 3. A bichromatic altemative splicing reporter for cTNT. (A) Diagram of RG6 minigene. Alternative splicing of a 28 nt casselte exon shifts the reading
frame between dsRED and EGFP. Restriction sites shown are unique to the plasmid. (B) RG6 was transiently transfected into COSMBG6 either alone or co-
expressed with Xpress-ETR-3 (promotes exon inclusion) or FLAG-MBNL3 (promotes exon skipping). RT-PCR analysis demonstrates exon repression by
MBNL3 and activation by ETR-3. Percent exon inclusion was calculated by intensity of the top band divided by the sum of the intensities of the top and boltom
bands x 100. The results are from four independent transfections. Western blot analysis using anti-FLAG antibedies demonstrates expression of FLAG-tagged
EGFP and dsRED proteins. RG6PE (plus exon) and RG6ME (minus exon) are expression constructs for the spliced mRNAs containing and lacking the
alternative exon, respectively. The additional band in the RG6+MBNL3 lane (indicated by asterisk) is FLAG-MBNL3. (C) Fluorescence microscopy of the RG6
reporter plasmid. Cells within cultures expressing RG6 alone contain nuclear staining for both dsRED and EGFP consistent with ~1:1 exon inclusion:skipping
detected by RT-PCR in panel B. RG6+ETR-3 clearly exhibited a shift towards nearly exclusive expression of EGFP and RG6+MBNL3 exhibited a strong shift
toward dsRED. Quantification of EGFP versus dsRED fluorescence is presented in Table 1.

was divided in half into boxes A and B to approximate the 1:1
ratio of dsRED and EGFP mRNAs detected by RT-PCR.
Cultures expressing MBNL3 exhibited a significant shift in
cell population expressing higher red fluorescence and
lower green fluorescence while cultures expressing ETR-3
shifted toward higher green and lower red fluorescence
(Figure 4). By setting the RG6 plasmid results at 1:1 and
then calculating the percentage of cells in box A (green =
exon inclusion) the flow cytometry analysis indicated that
ETR-3 induced 82.6% of the cells into box A and MBNL3
reduced the fraction of cells in box A to 8.3%. These results
are consistent with the results obtained from RT-PCR
(88.9 and 17.3%, respectively, shown in Figure 3B). We con-
clude that the bichromatic reporter provides a sensitive assay
for sorting cell populations based on predominant alternative
splicing patterns.

Analysis of cell-specific splicing patterns
in mixed cell populations

To determine whether the RG6 minigene could be used to
detect splicing changes driven by endogenous regulatory
programs, we tested its expression in differentiated and undif-
ferentiated C2C12 mouse skeletal muscle cultures. C2C12
myoblasts proliferate as mononucleated cells in high serum
medium and differentiate into multinucleated myotubes
after 3—4 days in low serum medium. Analysis of chicken

Table 1. Percent green fluorescence in individual nuclei within cultures
transfected with RG6 alone or with MBNL3 or ETR-3

RG6 41.7+ 38 (n=16)
RG6 + MBNL3 15.1 £ 2.7 (n = 16)
RG6 + ETR-3 654 +3.7 (n=22)

¢TNT minigenes previously indicated that both exon 5 inclu-
sion and skipping was detected in undifferentiated C2CI2
myoblast cultures while exon inclusion was strongly favored
in differentiated myotubes (16). In undifferentiated C2C12
cultures transfected with the RG6 plasmid, the majority of
transfected cells expressed both red and green nuclear fluo-
rescence indicating that both splicing patterns are expressed
in each cell (RG6, undiff; Figure 5A). In contrast, chains of
nuclei located within differentiated myotubes contained
only nuclear EGFP, indicating that the splicing switch to
the exon inclusion pathway is readily detectable based on
the bichromatic read-out (Figure 5B). Differentiated C2C12
cultures also contain a subpopulation of cells that have lost
the ability to undergo myogenic differentiation. In addition
to the exclusively green nuclei consistently observed in
myotubes, we detected mononucleated cells that expressed
both red and green fluorescence consistent with a failure to
differentiate and expression of both splicing patterns (lower
panel, open arrows, Figure 5C). This result indicates that
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Figure 4. Analysis of RG6 expressing cells by flow cytometry, Cells determined to be expressing both red and green were gated in the RG6 alone sample so that
50% of cells are lecated in box A (green) and the other 50% in box B (red). The pereent of cells favoring box A was calculated for cells co-transfected with
MBNL3 or ETR-3. This percentage represents the refative shift of cells expressing more green and less red indicative of an alteration in splicing regulation. The
y axis (PE) is intensity of red fluorescence and the x axis (FITC) is the intensity of green fluorescence.

the red:green fluorescence output can be used to readily
identify cells within a mixed cell population that express
different splicing patterns.

To further address the resolution with which the RG6 mini-
gene can be used to detect individual differences between
cells in mixed cell populations, we transfecred RG6 into
chicken primary breast muscle cultures and allowed these cul-
tures to differentiate. Differentiated primary cultures contain a
mixture of differentiated myotubes and fibroblasts. Avian
fibroblasts have previously been shown to express predomi-
nantly exon skipping and a low level of exon inclusion (14).
Fluorescence microscopy demonstrated that all chains of
nuclei found in differentiated myotubes expressed only
EGFP and no detectable dsRED (Figure 6A). In contrast,
non-muscle cells were detectable by nuclear fluorescence
from both dsRED and EGFP (open arrows, Figure GB).

These results demonstrate the utility of this reporter to
identify individual cells expressing divergent splicing patterns
within a mixed cell population.

DISCUSSION

Using a peculiar property of dsRED (also found in EGFP), we
have developed a bichromatic readout for alternative splicing
in which a single reporter expresses dsRED from one alterna-
tive splicing pathway and EGFP from the other. Inclusion or
skipping of variable regions introduced into the mRNA by
alternative splicing upstream of the dsRED/EGFP casselte
allows toggling between the dsRED or EGFP reading
frame. The system is amendable to the majority of alterna-
tive splicing patterns and requires only that the variable
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Figure 5, Expression of the RG6 bichromatic reporter in undifferentiated (A) or differentiated (B and C) C2C12 mouse skeletal muscle cultures. The ¢TNT
alternative exon shifts from exon skipping and inclusion to exon inclusion during differentiation of C2C12 myoblasts (16). The vast majority of cells in
undifferentiated cultures expressing the RG6 minigene contain red and green nuclear fluorescence (panel A). Differentiated cultures contain chains of nuclei in
differentiated myotubes which express exclusively EGFP (exon inclusion) (B and C, solid arrows). Undifferentiated mononucleated cells in the same culture
express nuclear red and green fluorescence indicative of both splicing patterns (panel C, open arrows).

DAPI

dsRED

EGFP merged

Figure 6. Expression of the RG6 bichromatic reporter in primary skeletal muscle cultures (both A and B). Chicken breast muscle cultures were transiently
transfected with RG6 then examined for fluorescence. (A) nuclear chains found within differentiated myotubes express EGFP with no detectable dsRED
indicative of the expected exon inclusion splicing pattern. (B) Exclusive expression of EGFP in myotubes (solid arrows) and both red and green fluorescence in

fibroblasts (open arrows).

region not be a multiple of three and that it lacks a translation
stop codon.

Expression of different fluorescent proteins from each of
the two alternative splicing patterns expressed from a single
reporter has several advantages compared to a monochro-
matic read-out or the use of two separate constructs to per-
form a bifluorescent read-out. First, expression of dsRED
and EGFP is mutually exclusive so that a splicing transition
results in both a gain of one fluorescent signal and the loss of

the other enhancing the change in signal. Second, having a
read-out for both of two splicing pathways allows quantifica-
tion of the complete output of a gene. This is particularly
useful for quantitative assessment of alternative splicing
within single cells. Third, using a single bichromatic reporter
removes the variability associated with coexpression of two
separate reporters that express different fluorescent proteins.

This reporter is directly applicable for high-throughput
analyses of libraries of cDNAs, shRNAs and small molecules
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that alter splicing pattern of a specific alternative splicing
event. In addition, a large fraction of human diseases are
caused by mutations that disrupt normal splicing and high-
throughput screens can be used to identify compounds that
restore correct splicing patterns. For example, reversing an
exon skipping event of the SMN2 gene could reverse, in a
large fraction of cases, the protein deficit in spinal muscular
atrophy (SMA) (18). While compounds that affect this splic-
ing event have been identified (19), a high-throughput screen
would enhance the likelihood of identifying compounds with
enhanced specificity for the aberrant splicing event and
reduce potential side effects from a general disruption of
splicing.

This reporter will also be useful to identify the range of
alternative splicing patterns expressed by individual cells
within cultured cells and tissues of transgenic animals. Single
cell RT-PCR has directly demonstrated that different cells
within a tissue express different splicing patterns (20,21).
A GFP reporter was used in transgenic mice to demonstrate
appropriate cell-resiricted expression of the smooth muscle
specific exon of alpha tropomyosin (6). Recently, an
RFP splicing reporter for FGFR2 used in AT3 prostate
tumors transplanted into syngenic animals revealed an unex-
pected minor population of cells expressing a splicing pattern
indicative of a mesenchyme to epithelial transition (12). The
ability to use a bichromatic reporter to quantify the ratios of
alternative splicing patterns in individual cells will enhance
our understanding of the diversity of splicing patterns in indi-
vidual cells with in tissues and mixed cell culture.

Both dsRED and EGFP proteins contain the identical
N-terminal FLAG-NLS. Nuclear localization concentrates
the fluorescent signal for enhanced sensitivity and also rules
out spurious expression of fluorescent proteins from internal
translation initiation. Earlier versions of these constructs
were found to express low levels of cytoplasmic dsRED
and EGFP protein that were not detectable on western blots
by FLAG antibodies but were detectable by antibodies to
dsRED or GFP (data not shown). Cytoplasmic localization
and the absence of the FLAG epitope indicated an inappropri-
ate internal translation initiation at the dsRED and EGFP
translation initiation codon. The current reporter lacks the ini-
tiating methionines of both dsRED and EGFP and does not
express detectable levels of internally initiated proteins.

The variable region upstream of the dSRED-EGEFP cassette
must be of the appropriate size to change reading frames
between dsRED and EGFP. For variable regions that are a
multiple of three, this can be accomplished by altering the
size of the variable region by one nucleotide. Variable regions
that contain stop codons in either of the reading frames
required for expression of dsRED or EGFP would need to
be converted to an ORF, Such changes simply require single
nucleotide substitutions or insertion/deletion.

It is of interest that two fluorescent proteins from very
different sources, EGFP from the Aeguorea genus of jelly
fish and dsRED from the Discosoma genus of coral, both
have an alternate reading frame that is devoid of both transla-
tion stop codons and start codons. In addition to providing the
opportunity to generate a bichromatic readout for alternative
splicing, it is likely that this unusual property has biological
implications with regard to how fluorescent proteins or adjacent
or overlapping genes are expressed and regulated.
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Please explain the biological agents and/or biohazardous substances used and how they will be
stored, used and disposed of. Projects without this description will not be reviewed.

We are a cell biology lab. As such, our biohazards consist of previously derived cell lines as well as
molecular biology tools (i.e. bacteria and plasmids). Cells are used to conduct cell biological and biochemical
experiments including Western blotting, PCR, and functional assays such as invasion, proliferation and tube
formation. We use animal models, but not in the main laboratory space. We also use tissue that has been
archived (i.e. paraffin embedded). Such archived specimens are not hazardous. Cells are cultured in a level
2 tissue culture facility, as per standard operating procedures. This includes the use of certified class Il A2
biosafety cabinets and HEPA filtered incubators. All glass and waste is sterilized with bleach and 75%
alcohol is used to disinfect all surfaces before and after use. When not in culture, cells are stored in a liquid
nitrogen repository located in the level 2 lab space. Glycerol stocks of plasmid containing bacteria are
similarly stored in the repository, and are transformed, selected, grown, and stored in the main level 2 lab
space. Plasmid DNA is purified from bacteria and then used to transfect mammalian cells. These plasmids
include shRNA constructs and overexpression constructs. As is the case with any biohazards, all equipment
is bleached following use, as are disposables. Following bleaching, items are autoclaved and then disposed
of, or reused as appropriate.
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Please include a one page research summary or teaching protocol

Bidirectional communication between cells and their microenvironment is a hallmark of both cancer
progression and embryological development. Indeed, in all physiological instances, cells do not survive
autonomously, but rather rely on extracellular cues to direct functions as diverse as proliferation, apoptosis,
invasion and differentiation. The past decade has seen an explosion of research on cells with the capacity to
differentiate in response to specific microenvironmental cues. During embryogenesis, these “stem cells” are
the source of all cell lineages and in adulthood they function in tissue repair and rejuvenation. Recent studies
have found that cancers may similarly develop from stem cell populations, and that these rarely occurring cells
are likely responsible for tumour formation, drug resistance and metastasis. The unifying goal of my research
program is to determine what types of microenvironments regulate normal and cancer stem cell plasticity
and function, and to elucidate the mechanisms by which such microenvironments elicit their effects. It is
my hope that these studies will lead to the development of methods to maintain normal stem cell pluripotency
and to inhibit cancer cell plasticity and metastasis. Over the next 5 years, this research program will be
comprised of the following integrative projects:

1. Role of Oxygen as a Regulator of Tumour Cell Plasticity and Metastatic Potential

Low oxygen levels enhance tumour cell metastasis and highly metastatic cancer cells tend to be
dedifferentiated, expressing many stem cell markers, such as Nodal. Furthermore, recent studies have revealed
that low oxygen levels promote the pluripotency of hRESCs. We propose that decreased oxygen levels enhance
the metastatic potential of cancer cells by selecting for less differentiated, more plastic cell types; cells that are
able to survive in secondary tissue sites. As such, we plan to examine the effects of hypoxia on the expression
of stem cell markers (with an emphasis on Nodal) as well as the contribution of these factors to tumour
progression and metastasis.  This is the project described in the current research proposal, and will be given
the most emphasis.

2. Role of Nodal in Metastatic Progression

This project will complement project 1, by specifically interrogating the mechanisms by which Nodal (a potent
microenvironmental mediator) promotes cancer progression. Studies will interrogate the role of Nodal in each
step of the metastatic cascade, from invasion in the primary site to proliferation in the secondary site. We will
also determine the effects of Nodal on tumour-associated stromal cells. Finally, we will examine the utility of

Nodal as prognostic indicator for breast cancer patients.

3. Role of Embryonic Microenvironments in the Regulation of Cell Fate

Embryonic stem cells do not subsist autonomously, but rather exist in a dynamic microenvironment, composed
of oxygen gradients, extracellular matrices and growth factors. While many of these entities are derived from
exogenous sources, it is likely that stem cells actively sustain a niche that is permissive to a balance of self
renewal and differentiation. This project will implement a novel 3-D model that was developed during my
post-doctoral studies, to determine the factors that human embryonic stem cells (hESCs) deposit into their
microenvironment.  Specifically, hESCs will be allowed to condition the microenvironment on select
extracellular matrices. We will then remove the cells and use proteomics to discover factors deposited by the
undifferentiated hESCs into the microenvironment. Specific components of this microenvironment will then
be purified and their effects on stem cell pluripotency and phenotype will be determined. We will eventually
tie this project to the other projects by examining the roles that oxygen and Nodal play in the ability of hESCs
to self-regulate their phonotype.

1.0 Microorganisms

1.1 Does your work involve the use of biological agents? X YES O NO

(non-pathogenic and pathogenic biological agents including but not limited to bacteria and other microorganisms,
viruses, prions, parasites or pathogens of plant or animal origin)? If no, please proceed to Section 2.0

Do you use microorganisms that require a permit from the CFIA? O YES X NO
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If YES, please give the name of the species.
What is the origin of the microorganism(s)?
Please describe the risk (if any) of escape and how this will be mitigated:

Please attach the CFIA permit.

Please describe any CFIA permit conditions:

1.2 Please complete the table below:

Name of Is itknown | Is it known Is it known | Maximum Source/ PHAC or

Biological tobe a to be an to be a quantity to Supplier CFIA

agent(s)* human animal zoonotic be cultured Containment
pathogen? | pathogen? | agent? at one time? Level
YES/NO YES/NO YES/NO (in Litres)

TOP10 O Yes O Yes O Yes 1L Invitrogen X1 02

Chemically | X No X No X No 02+03

Competent

E. coli Cells

*Please attach a Material Safety Data Sheet or equivalent from the supplier.

2.0 Cell Culture

2.1 Does your work involve the use of cell cultures? XYES O NO

if no, please proceed to Section 3.0

2.2 Please indicate the type of primary cells (i.e. derived from fresh tissue) that will be grown

in culture:

Cell Type Is this cell type used Source of Primary Cell AUS Protocol Number
in your work”? Culture Tissue

Human O Yes x No Not applicable

Rodent O Yes x No

Non-human primate O Yes x No

Other (specify) O Yes x No

2.3 Please indicate the type of established celils that will be grown in culture in

Supplier / Source

Cell Type Is this cell type used | Specific cell line(s)*
in your work?
Human X Yes O No T47D, MCF7, Hs578T, ATCC

Hs578Bst, MDA-MB-231,
MDA-MB-468, MDA-MB-
435, JEG-3, JAR, BeWOQ,
HUVEC, NIH 3T3

C8161, C81-61

H1 hESC, H8 hESC

CA1, CA2

Dr. Mary Hendrix,
Northwestern

Cheryle Seguin, UNO

Page 4 of 8




MCF-10A, MCF-10A- Karmanos Cancer
T1KCI2, MCF-10CA1h, Center
MCF-10CA1aCl1

HTR-8/SVneo Dr. Peeyush Lala,
uwo
Rodent X Yes O No CF-1 irradiated mEF Global Stem

Non-human primate O Yes X No

Other (specify) O Yes X No

*Please attach a Material Safety Data Sheet or equivalent from the supplier. (For more information, see
www.atcc.org)

2.4 For above named cell types(s) indicate PHAC or CFIA containment level required O1 x2 O2+ O3
3.0 Use of Human Source Materials

3.1 Does your work involve the use of human source materials? XYES O NO
If no, please proceed to Section 4.0

3.2 Indicate in the table below the Human Source Material to be used.

Human Source Source/Supplier Is Human Source Name of PHAC or CFIA
Material /{Company Name | Material Infected Infectious Containment
With An Infectious Agent (If Level (Select
Agent? applicable) | one)
YES/NO
Human Blood (whole) or O Yes 01 02
other Body Fluid b Y O Unknown 02+ 03
Human Blood (fraction) \ [\)] A O Yes 01 02
or other Body Fluid A% | O Unknown 02+03
Human Organs or \ 47" 1OVYes 01 02
Tissues (unpreserved) O Unknown 02+03
Human Organs or OICR /a Paraffin
Tiasues (praserven) Not/AppﬁcabIe " ﬁzsl;zdded Not Applicable
e
VNN | sections

[#4

4.0 Genetically Modified Organisms and Cell lines

4.1 Will genetic modifications be made to the microorganisms, biological agents, or cells described in Sections

1.0 and 2.07 XYES O NO If no, please proceed to Section 5.0

4.2 Will genetic modification(s) involving plasmids be done? X YES, complete table below O NO
Bacteria Used for | Plasmid(s) ** Source of Plasmid | Gene Transfected | Describe the change
Cloning * that results from

transformation or
tranfection

TOP10 PLEASE SEE
Chemically ATTACHMENT
Competent E. coli

Cells

* Please attach a Material Data Sheet or equivalent if available.
** Please attach a plasmid map.
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4.3 Will genetic modification(s) involving viral vectors be made? O YES, complete table below X NO

Virus Used for Vector(s) * Source of Vector | Gene(s) Describe the change
Vector Transduced that results from
Construction transduction

* Please attach a Material Safety Data Sheet or equivalent.

4.4 Will genetic sequences from the following be involved?

+ HIV O YES, please specify X NO
+ HTLV 1 or 2 or genes from any Level 1 or Level 2 pathogens O YES, specify X NO
¢+ SV 40 Large T antigen O YES X NO
¢+ E1A oncogene O YES X NO
+ Known oncogenes O YES, please specify X NO
+ Other human or animal pathogen and or their toxins O YES, please specify X NO
4.5 Wili virus be replication defective? O YES X NO
4.6 WIill virus be infectious to humans or animals? O YES X NO
4.7 Will this be expected to increase the containment level required? O YES X NO

6.0 Human Gene Therapy Trials

3.1 Will human clinical trials be conducted involving a biological agent? O YES X NO
(including but not limited to microorganisms, viruses, prions, parasites or pathogens of plant or animal origin)
If no, please proceed to Section 6.0

5.2 f YES, please specify which biological agent will be used: N/A

Please attach a full description of the biological agent.

5.2 Will the biological agent be able to replicate in the host? O YES X NO
5.3 How will the biological agent be administered? N/A

5.4 Please give the Health Care Facility where the clinical trial will be conducted:__ N/A

5.5 Has human ethics approval been obtained? O YES, number: X NO O PENDING
6.0 Animal Experiments
6.1 Will live animals be used? XYES ONO If no, please proceed to section 7.0

6.2 Name of animal species to be used__ HSD:ATHYMIC NUDE-FOXNINU/FOXN1

6.3 AUS protocol # __ 2008-101

6.4 Will any of the agents listed in section 4.0 be used in live animals x YES, specify: potentially all_ O NO

6.5 Will the agent(s) be shed by the animal: O YES x NO, please justify:
__agents are non-replicating and inserted into the genome of the tumour cells only

7.0 Use of Animal species with Zoonotic Hazards
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7.1 Will any animals with zoonotic hazards or their organs, tissues, lavages or other body fluids including blood
be used (see list below)? O YES X No [f no, please proceed to section 8.0

7.2 Please specify the animal(s) used:

+ Pound source dogs O YES O NO
+ Pound source cats O YES O NO
+ Cattle, sheep orgoats O YES, please specify species O NO
+ Non-human primates O YES, please specify species O NO
¢+ Wild caught animals O YES, please specify species & colony # O NO
+ Birds O YES, please specify species O NO
¢ Others (wild or domestic) O YES, please specify O NO

8.0 Biclogical Toxins
8.1 Will toxins of biological origin be used? O YES X NO If no, please proceed to Section 9.0

8.2 If YES, please name the toxin(s)
Please attach information, such as a Material Safety Data Sheet, for the toxin(s) used.

8.3 What is the LDs, (specify species) of the toxin

8.4 How much of the toxin is handled at one time*?

8.5 How much of the toxin is stored*?

8.6 Will any biological toxins be used in live animals? O YES, Please provide details: O NO

*For information on biosecurity requirements, please see:
http://www.uwo.ca’humanresources/docandform/docs/healthandsafety/biosafety/Biosecurity_Requirements. pdf

9.0 Insects

9.1 Do you use insects? O YES X NO If no, please proceed to Section 10.0

9.2 If YES, please give the name of the species.

9.3 What is the origin of the insect?

9.4 What is the life stage of the insect?

9.5 What is your intention? O Initiate and maintain colony, give location:
O “One-time” use, give tocation:

9.6 Please describe the risk (if any) of escape and how this will be mitigated:

9.7 Do you use insects that require a permit from the CFIA permit? O YES O NO
If YES, Please attach the CFIA permit & describe any CFIA permit conditions:
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10.0 Plants
10.1 Do you use plants? O YES X NO If no, please proceed to Section 11.0

10.2 If YES, please give the name of the species.

10.3  What is the origin of the plant?

10.4 What is the form of the plant (seed, seedling, plant, tree...)?

10.5 What is your intention? O Grow and maintain a crop O “One-time” use

10.6 Do you do any modifications to the plant? O YES O NO
If yes, please describe:

10.7 Please describe the risk (if any) of loss of the material from the lab and how this will be mitigated:

10.8 s the CFIA permit attached? O YES O NO
If YES, Please attach the CFIA permit & describe any CFIA permit conditions:

11.0 Import Requirements

11.1 Will any of the above agents be imported? O YES, please give country of origin X NO
If no, please proceed to Section 12.0

11.2 Has an Import Permit been obtained from HC for human pathogens? QO YES O NO
11.3 Has an import permit been obtained from CFIA for animatl or plant pathogens? O YES O NO
11.4 Has the import permit been sent to OHS? O YES, please provide permit # O NO

12.0 Training Requirements for Personnel Named on Form

All personnel named on the above form who will be using any of the above named agents are required to attend
the following training courses given by OHS:

+ Biosafety

¢ Laboratory and Environmental/\Waste Management Safety

¢+ WHMIS (Western or equivalent)

¢+ Employee Health and Safety Orientation

As the Principal Investigator, | have ensured that all of the personnel named on the form who will be using any of
the biological agents in Sections 1. 0 to 9.0 have been trained.

SIGNATURE ///jx 777/%66 SUA, O‘(ﬁ/

13.0 Containment Levels

13.1 For the work described in sections 1.0 to 9.0, please indicate the highest
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HC or CFIA Containment Level required. 01 X2 02+ O3

13.2 Has the facility been certified by OHS for this level of containment?
YES, permit # if on-campus_BIO-UWO-0194_
O NO, please certify
O NOT REQUIRED for Level 1 containment

14.0 Procedures to be Followed

14.1 As the Principal Investigator, | will ensure that this project will follow the Western Biosafety Guidelines and
Procedures Manual for Containment Level 1 & 2 Laboratories (and the Level 3 Facilities Manual for Level 3
projects). | will ensure that UWO faculty, staff and students working in my laboratory have an up-to-date Hazard
Communication Form, found at http://www.wph.uwo.ca/

S|GNATUREQ///7/IQ-7’)L7£M PMOZC'%K“V pate: /027 ~20/()

14.2 Please éscribe additional risk reduction measures will be taken beyond containment level 1, 2, 2+ or 3
measures, that are unique to this agent.

14.3  Please outline what will be done if there is an exposure to the biological agents listed,
such as a needlestick injury: :

15.0 Approvals

1) UWO Biohazards Subcommittee: SIGNATURE: M% P .
Date: ’ P Jrv I

2) Safety Officer for the University of Western Ontario

SIGNATURE:_ ) Stz l_inm
Date: !\}ﬂ) | 7«/[0

3) Safety Officer for Institution where experiments will take place (if not UWO):
SIGNATURE:
Date:

Approval Number: BAO~OWO—0NIS)  Expiry Date (3 years from Approval): @ /ISMJ? g Noy 2013

Special Conditions of Approval:
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-------- Original Message --------
Subject:Re: Biological Agents Registry Form (Postovit)
Date:Tue, 02 Nov 2010 17:37:34 -0400
From:Lynne Postovit <Lynne.Postovit@schulich.uwo.ca>
To:Jennifer Stanley <jstanle2@uwo.ca>

Dear Jennifer:

Please see my answers below.
Best regards,

Lynne

Lynne-Marie Postovit, PhD
Assistant Professor

438 Medical Science Building
Dept. of Anatomy & Cell Biology
The Schulich School of Medicine
University of Western Ontario
London, Ontario

Canada N6A 5C1

Phone: (619) 661-2111 x 80524
Fax: (519) 661-3936

Dr. Postovit -
Thank you for your recent submission - | received it in the mail today.
Please note that two questions were not answered (please respond by e-mail):

14.2 Please describe additional risk reduction measures will be taken
beyond containment level 1, 2, 2+ or 3 measures, that are unique to this
agent,

In addition to standard Level 2 measures, we limit access to our facility
using a deadbolt on the door to our main tissue culture facility (inside our
main lab). We also maintain spill kits, inclusive of bleach. Finally several
hand sanitizing stations are maintained.

14.3 Please outline what will be done if there is an exposure to the
biological agents listed,
such as a needlestick injury, accidental splash or accidental injection:

_In the case of exposure, the exposed areas will be disinfected an flushed
with water as per standard operating procedures. Occupational health will
also be notified and medical examination will proceed as needed.

Regards,
Jennifer
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) invitrogen'“ Material Safety Data Sheet Revision Date: 01-Mar-2010

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND THE

COMPANY/UNDERTAKING
Product code 500257
Product name TOP 10 - ONE SHOT

Company/Undertaking ldentification

INVITROGEN CORPORATON
5791 VAN ALLEN WAY

PO BOX 6482

CARLSBAD, CA 92008
760-603-7200

INVITROGEN CORPORATION
5250 MAINWAY DRIVE
BURLINGTON, ONT
CANADA L7L 6A4
800-263-6236

GIBCO PRODUCTS
INVITROGEN CORPORATION
3175 STALEY ROAD P.O. BOX 68
GRAND ISLAND, NY 14072
716-774-6700

24 hour Emergency Response  866-536-0631
(Transport): 301-431-8585
Outside of the U.S. ++1-301-431-8585

For research use only

2. COMPOSITION/INFORMATION ON INGREDIENTS

Hazardous/Non-hazardous Components
The product contains no substances which at their given concentration, are considered to be hazardous to health. We
recommend handling all chemicals with caution.

3. HAZARDS IDENTIFICATION J

Emergency Overview
The product contains no substances which at their given concentration, are considered to be hazardous to health
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8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Occupational exposure controls

Exposure limits
Engineering measures Ensure adequate ventilation, especially in confined areas

Perscnal protective equipment

Respiratory Protection In case of insufficient ventilation wear suitable respiratory equipment
Hand protection Protective gloves

Eye protection Safety glasses with side-shields

Skin and body protection  Lightweight protective clothing.

Hygiene measures Handle in accordance with good industrial hygiene and safety practice
Environmental exposure Prevent product from entering drains.

controls

9. PHYSICAL AND CHEMICAL PROPERTIES

General Information

Form Suspension

Important Health Safety and Environmental information
Boiling pointirange °C No data available  °F No data available
Melting pointirange °C No data available  °F No data available
Flash point °C No data available  °F No data available
Autoignition temperature °C No data available  °F No data available
Oxidizing properties No information available
Water solubility No data available

10. STABILITY AND REACTIVITY

Stability Stable.

Materials to avoid No information available

Hazardous decomposition No information available

products

Polymerization Hazardous polymerisation does not oceur.

11. TOXICOLOGICAL INFORMATION

Acute toxicity

Principle Routes of Exposure/
Potential Health effects

Eyes No information available
Skin No information available
Inhalation No information available
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Cell Line Designation: T-47D
ATCC® Catalog No. HTB-133™

Table of Contents:
- Cell Line Description

o Biosafety Level

e Use Restrictions

¢ Handling Procedure for Frozen Cells
Handling Procedure for Flask Cultures
e Medium Renewal
e Complete Growth Medium
e Cryoprotectant Medium
o References
e Replacement Policy
e Specific Batch Information

Cell Line Description
Organism: Homo sapiens (human)
Tissue: mammary gland; breast ductal carcinoma; derived from
metastatic site: pleural effusion
Age: 54 years
Gender: female
DNA profile (STR analysis):
Amelogenin: X
CSF1PO: 11,13
D13S317: 12

D168539: 10
D5S818: 12
D75820: 11
THOI: 6
TPOX: 11
vWA: 14

Morphology: epithelial

Growth properties: adherent

DoublingTime: 32 hrs

Receptors: calcitonin; androgen receptor, positive, progesteronc
receptor, positive: glucocorticoid; prolactin; estrogen receptor.
positive.

Isoenzymes: AK-1, 1: ES-D, 2: G6PD, B; GLO-I, 1-2; PGMI, 1:
PGM3, 1

Tumorigenic: forms colonies in soft agar

Depositors: 1. Keydar

Comments: The T-47 line was isolated by I. Keydar from a
pleural effusion obtained from a 54 year old female patient with an
infiltrating ductal carcinoma of the breast.

This differentiated epithelial substrain (T-47D) was found to
contain cytoplasmic junctions and receptors to 17 beta estradiol.
other steroids and calcitonin.It will form colonies in soft agar,

The cells express the WNT7B oncogene [PubMed: 8168088].
Cytogenetic analysis:  This is a hypotriploid human cell line. The
modal chromosome number is 65 occurring at 50% and polyploidy

at 0.8%. 18 marker chromosomes are common to most cells. of

which 7 are paired and 11 are single-copied. The t(8ql4q).
1(9q17q), t(10q17p) arec among 7 paired markers common to most
cells. N7, N9, and N10 are absent and N11 is generally present in 4
copies. DM's occurred, but infrequently. Q-band examination did
not show the presence of'a Y chromosome.

American Type Culture Collection
P.O. Box 1549

Manassas, VA 20108 USA
www.atcc.org

Product Information Sheet for HTB-133™

Note: Cytogenetic information is based on initial seed stock at
ATCC. Cytogenetic instability has been reported in the literature
for some cell lines.

Purified DNA: from this line is available as ATCC HTB-133D
(10pg).
Total RNA f[rom this line is available as ATCC HTB-133R
(100pg)

Biosafety Level: 1

This cell line is not known to harbor an agent known Lo cause
discase in healthy adult humans. Handle as a potentially
biohazardous material under at least Biosafety Level 1
containment. This cell line has NOT been screened for Hepatitis B,
human immunodeficiency viruses or other adventitious agents. Cell
lines derived from primate lymphoid tissue may fall under the
regulations of 29 CFR 1910.1030 Bloodborne Pathogens. ATCC
recommends that appropriate safety procedures be used when
handling all cell lines, especially those derived from human or
other primate material. Detailed discussions of laboratory safety
procedures are provided in Laboratory Safety: Principles and
Practice (Fleming et al., 1995) the ATCC manual on quality
control (Hay et al., 1992), the Journal of Tissue Culture Methods
(Caputo, 1988), and in the U.S. Government Publication, Biesafety
in Microbiological and Biomedical Laboratories . 4th ed. HHS
Publication No. (CDC) 93-8395. U.S. Department of Health and
Human Services, Centers for Disease Control and Prevention.
Washington DC: U.S. Government Printing Office: 1999. The
entire text is available online at
www.cde.gov/od/ohs/biosfty/bmbl4/bmbl4toc.htm,

Use Restrictions

These cells are distributed for research purposes only.
ATCC recommends that individuals contemplating commercial use
of any cell line first contact the originating investigator to negotiate
an agreement. Third party distribution of this cell line is
discouraged, since this practice has resulted in the unintentional
spreading of cell lines contaminated with inappropriate animal cells
or microbes.

Handling Procedure for Frozen Cells

To insure the highest level of viability. thaw the vial and
initiate the culture as soon as possible upon receipt. If upon arrival,
continued storage of the frozen culture is necessary, it should be
stored in liquid nitrogen vapor phase and not at =70°C. Storage at
—70°C will result in loss of viability.

SAFETY PRECAUTION: ATCC highly recommends that
protective gloves and clothing always be used and a full face
mask always be worn when handling frozen vials. [t is
important to note that some vials leak when submersed in liquid
nitrogen and will slowly fill with liquid nitrogen. Upon thawing,
the conversion of the liquid nitrogen back to its gas phase may
result in the vessel exploding or blowing off its cap with dangerous

Joree creating flying debris.

1. Thaw the vial by gentle agitation in a 37°C water bath. To
reduce the possibility of contamination, keep the O-ring and
cap out of the water. Thawing should be rapid (approximately
2 minutes).

800-638-6597 (U.S., Canada, and Puerto Rico)
703-365-2700

Fax: 703-365-2750

E-mail: tech@atcc.org



ATCC”

Remove the vial from the water bath as soon as the contents
are thawed, and decontaminate by dipping in or spraying with
70% ethanol. Al of the operations from this point on should
be carried out under strict aseptic conditions.

2o

3. Transfer the vial contents to a centrifuge tube containing 9.0
ml complete culture medium. and spin at approximately 125
xg for 5 107 minutes.

4. Resuspend cell pellet with the recommended complete
medium (see the specific batch information for the culture
recommended dilution ratio). and dispense into a 25 cm® ora
75 cm? culture flask. ft is important to avoid excessive
alkalinity of the medium during recovery of the cells. It is
suggested that, prior to the addition of the vial contents, the
culture vessel containing the complete growth medium be
placed into the incubator for at least 15 minutes to allow the
medium to reach its normal pH (7.0 to 7.6).

5. Incubate the culture at 37°C in a suitable incubator. A 5%
CO, in air atmosphere is recommended if using the medium
described on this product.

Handling Procedure for Flask Cultures

The flask was seeded with cells (see specific batch
information) grown and completely filled with medium at ATCC to
prevent loss of cells during shipping.

1. Upon receipt visually examine the culture for macroscopic
evidence of any microbial contamination. Using an inverted
microscope (preferably equipped with phase-contrast optics),
carefully check for any evidence of microbial contamination.
Also check to determine if the majority of cells are still
attached to the bottom of the flask: during shipping the
cultures are sometimes handled roughly and many of the cells
often detach and become suspended in the culture medium
(but are still viable).

2. If the cells are still attached, aseptically remove all but 5 to
10 ml of the shipping medium. The shipping medium can be
saved for reuse. Incubate the cells at 37°C in a 5% CO, in air
atmosphere until they are ready to be subcultured.

3. If the cells are not attached, aseptically remove the entire
contents of the flask and centrifuge at 125 xg for 5 to 10
minutes. Remove shipping medium and save. Resuspend the
pelleted cells in 10 ml of this medium and add to 23 em’ flask.
Incubate at 37°C in a 5% CO; in air atmosphere until cells are
ready to be subcultured.

Subculturing Procedure

Volumes used in this protocol are for 75 ¢cm? flask; proportionally
reduce or increase amount of dissociation medium for culture
vessels of other sizes.

1. Remove and discard culture medium.

2. Briefly rinse the cell layer with 0.25% (w/v) Trypsin- 0.33
mM EDTA solution to remove all traces of serum which

American Type Culture Collection
P.O. Box 1549

Manassas, VA 20108 USA
www.atcc.org
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contains trypsin inhibitor.

3. Add 2.0 to 3.0 ml of Trypsin-EDTA solution to flask and
observe cells under an inverted microscope until cell layer is
dispersed (usually within 5 to 15 minutes).

Note: To avoid clumping do not agitate the cells by hitting or
shaking the flask while waiting for the cells to detach. Cells
that are difficult to detach may be placed at 37°C to facilitate
dispersal.

4. Add 6.0 to 8.0 ml of complete growth medium and aspirate
cells by gently pipetting.

o

Add appropriate aliquots of the cell suspension to new culture
vessels.
Subcultivation Ratio: [:3to 1:3

6. Incubate cultures at 37°C.

Note: For more information on enzymatic dissociation and
subculturing of cell lines consult Chapter 10 in Culture of Animal
Cells, a manual of Basic Technigue by R. lan Freshney, 3rd
edition, published by Alan R. Liss, N.Y.. 1994.

Medium Renewal
Two to three times weekly

Complete Growth Medium
The base medium for this cell line is ATCC-formulated RPMI-
1640 Medium, Catalog No. 30-2001.
To make the complete growth medium, add the following
components to the base medium:

e 0.2 Units/ml bovine insulin;

e fetal bovine serum to a final concentration of 10%
This medium is formulated for use with a 5% CO, in air
atmosphere.
ATCC tested fetal bovine serum is available as ATCC Catalog No.
30-2020.

Cryoprotectant Medium

Complete growth medium described above supplemented
with 5% (v/v) DMSO.

Cell culture tested DMSO is available as ATCC Catalog No.
4-X.

Additional Information

Additional produet and technical information can be obtained
from the catalog references and the ATCC Web site at
wivw.atce.org. or by e-mail at tech@@atcc.org.
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ATCC Warranty
The viability of ATCC products is warranted for 30 days from the
date of shipment. I you feel there is a problem with this product,
contact Technical Services by phone at 800-638-6597 (U.S..
Canada, and Puerto Rico) or 703-365-2700 (elsewhere) or by e-
mail at techiatce.org.

Disclaimers
This product is intended for laboratory research purposcs only. It is
not intended for usc in humans.

While ATCC uscs reasonable efforts ta include accurate and up-to-
date information on this product shect, ATCC makes no warranties
or representations as to its accuracy. Cilations from scientific
literature and patents are provided for informational purposes only.

American Type Culture Collection
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ATCC does not warrant that such information has been confirmed
to be accurate.

This product is sent with the condition that you are responsible for
its safe storage, handling, and use. ATCC is not liable [or any
damages or injuries arising from receipt and/or use of this product.
While reasonable effort is made to insure authenticily and
reliability of strains on deposit. ATCC is not liable for damages
arising from the misidentification ot misrepresentation of cultures.

Plcase sce the enclosed Material Transter Agreement (MTA) for
further details regarding the wuse of this product. The
MTA is also available on our Web site at www.atce.org/

O ATCC 2007. All rights reserved.

ATCC® is a registered trademark of the American Type Culture
Collection.
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Cell Line Description
Organism: Homo sapiens (human)
Tissue: mammary gland; breast adenocarcinoma; derived
from metastatic site: pleural effusion
Age: 69 years
Gender: female
Ethnicity: Caucasian
Morphology: epithelial
Doubling time: about 29 hours
Growth Properties: adherent
Oncogene: wnt7h +
Antigens Expressed: Blood Type O; Rh+
Products: insulin-like growth factor binding proteins
(IGFBP) BP-2; BP-4; BP-5
DNA profile (STR analysis)

Amelogenin: X

CSF1PO: 10

D138317: 11

D16S539: 11,12

D5S818: 11,12

D7S820: 8,9

THO1: 6

TPOX: 9,12

vWA: 14,15
Depositor: C.M. McGrath
Comments: The MCF7 line retains several characteristics of
differentiated mammary epithelium including ability to
process estradiol via cytoplasmic estrogen receptors and the
capability of forming domes.
Growth of MCF7 cells is inhibited by tumor necrosis factor
alpha (TNF alpha). Secretion of IGFBP's can be modulated
by treatment with anti-estrogens.
Karyology: modal number = 82; range = 66 to 87. The
stemline chromosome numbers ranged from hypertriploidy to
hypotetraploidy, with the 2S component occurring at 1%.
There were 29 to 34 marker chromosomes per S metaphase;
24 to 28 markers occurred in at least 30% of cells, and
generally one large submetacentric (M1) and 3 large
subtelocentric (M2, M3, and M4) markers were recognizable
in over 80% of metaphases.
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No DM were detected. Chromosome 20 was nullisomic and
X was disomic.

Note: Cytogenetic information is based on initial seed stock
at ATCC. Cytogenetic instability has been reported in the
literature for some cell lines.

Purified DNA from this line is available as ATCC® HTB-
22D™ (10ug)
Total RNA from this line is available as ATCC® HTB-22R™

(100ug)

Biosafety Level: 1

Appropriate safety procedures should always be used with
this material. Laboratory safety is discussed in the following
publication: Bijosafety in Microbiological and Biomedical
Laboratories, 4th ed. HHS Publication No. (CDC) 93-8395.
U.S. Department of Health and Human Services, Centers for
Disease Control and Prevention. Washington DC: U.S.
Government Printing Office; 1999. The entire text is available
online at www.cdc.gov/od/ohs/biosfty/bmbld/bmbl4toc.htm.

Use Restrictions

These cells are distributed for research purposes only.
ATCC recommends that individuals contemplating
commercial use of any cell line first contact the originating
investigator to negotiate an agreement. Third party
distribution of this cell line is discouraged, since this practice
has resulted in the unintentional spreading of cell lines
contaminated with inappropriate animal cells or microbes.

Handling Procedure for Frozen Cells

To insure the highest level of viability, thaw the vial and
initiate the culture as soon as possible upon receipt. If upon
arrival, continued storage of the frozen culture is necessary,
it should be stored in liquid nitrogen vapor phase and not at
—-70°C. Storage at ~70°C will result in loss of viability.

SAFETY PRECAUTION: ATCC highly recommends that
protective gloves and clothing always be used and a full
face mask always be worn when handling frozen vials. /t
is important to note that some vials leak when submersed in
liquid nitrogen and will sfowly fill with liquid nitrogen. Upon
thawing, the conversion of the liquid nitrogen back fo its gas
phase may result in the vessel exploding or blowing off its
cap with dangerous force creating flying debris.

1. Thaw the vial by gentle agitation in a 37°C water bath.
To reduce the possibility of contamination, keep the O-
ring and cap out of the water. Thawing should be rapid
(approximately 2 minutes).

2. Remove the vial from the water bath as soon as the
contents are thawed, and decontaminate by dipping in or
spraying with 70% ethanol. All of the operations from this
point on should be carried out under strict aseptic
conditions.

3. It is recommended that the cryoprotective agent be
removed immediately. Centrifuge the cell suspension at

800-638-6597 or 703-365-2700
Fax: 703-365-2750

E-mail: tech@atcc.org

Or contact your local distributor.
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approximately 125 xg for 5 to 10 minutes. Discard the
supernatant and resuspend the cell pellet in an
appropriate amount of fresh growth medium.

4.  Transfer the cell pellet to an appropriate size vessel. Jt
is important to avoid excessive alkalinity of the medium
during recovery of the cells. It is suggested that, prior to
the addition of the vial confents, the culture vessel
containing the growth medium be placed into the
incubator for af least 15 minutes to allow the medium to
reach its normal pH (7.0 fo 7.6).

5. Incubate the culture at 37°C in a suitable incuhator. A
5% CO; in air atmosphere is recommended if using the
medium described on this product sheet.

Note: Present batches of MCF7 cells are exhibiting the
following growth pattern:

The cells usually attach as three-dimensional clusters and
eventually grow to a 80-90% confluent monolayer. However,
we are finding that most of the clusters remain in suspension
until after the 2nd subculture.

After first subculture all the cells will not attach. There will be
clusters in suspension. Break up the clusters the best you
can by gently pipetting with a small bore pipette (5 ml or
smaller). After a few days incubation, the cells should
reattach as three-dimensional islands (there will be some
clusters that do not reattach}. Growth will eventually spread
out from the islands and the culture should, after the second
subculture, flatten and become 70-80% confluent.

Handling Procedure for Flask Cultures

The flask was seeded with cells (see specific bafch
information} grown and completely filled with medium at
ATCC to prevent loss of cells during shipping.

1. Upon receipt visually examine the culture for
macroscopic evidence of any microbial contamination.
Using an inverted microscope (preferably equipped with
phase-contrast optics), carefully check for any evidence
of microbial contamination. Also check to determine if
the majority of cells are still attached to the bottom of the
flask; during shipping the cultures are sometimes
handled roughly and many of the cells often detach and
become suspended in the culture medium (but are still
viable).

2. If the cells are still attached, aseptically remove all but
5 to 10 ml of the shipping medium. The shipping medium
can be saved for reuse. Incubate the cells at 37°C in a
5% CO» in air atmosphere until they are ready to be
subcultured.

3. If the cells are not attached, aseptically remove the
entire contents of the flask and centrifuge at 125 x g for
5 to 10 minutes. Remove shipping medium and save.
Resuspend the pelleted cells in 10 ml of this medium
and add to 25 cm” flask. Incubate at 37°C in a 5% CO;
in air atmosphere until celis are ready to be subcuitured.
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Subculturing Procedure

Volumes used in this protocol are for 75 cm2 flask;
proportionally reduce or increase amount of dissociation
medium for culture vessels of other sizes.

Note: if floating cells are present, it is recommended that
they be transferred at the first two (2) subcullures as
described below. It is not necessary to transfer floating cells
for subsequent subcultures.

1. Remove culture medium to a centrifuge tube.

2. Briefly rinse the cell layer with 0.25% {w/v) Trypsin - 0.53
mM EDTA solution to remove all traces of serum, which
contains trypsin inhibitor.

3. Add 2.0 to 3.0 ml of Trypsin-EDTA solution to flask and
observe cells under an inverted microscope until cell
layer is dispersed (usually with 5 to 10 minutes).

Note: To avoid clumping do not agitate the cells by
hitting or shaking the flask while waiting for the cells to
detach. Cells that are difficult to detach may be placed
at 37°C to facilitate dispersal.

4. Add 6.0 to 8.0 ml of complete growth medium and
aspirate cells by gently pipetting.

5. Transfer the cell suspension to the centrifuge tube with
the medium and cells from Step #1 and spin at
approximately 125 xg for 5 t010 minutes. Discard the
supernatnant.

6. Resuspend the cell pellet in fresh growth medium. Add
appropriate aliguots of cell suspension to new culture
vessels. Maintain cultures at a cell concentration
between 2x10(4) and 2 x 10(5) cells/cm2.
Subecultivation Ratio: 1:3 to 1:6.

7. Place culture vessels in incubators at 37°C.

Note: For more information on enzymatic dissociation
and subculturing of cell lines consult Chapter 13 in Culture
Of Animal Cells: A Manual Of Basic Technique by R. lan
Freshney, 5th edition, published by Wiley-Liss, N.Y., 2005.

Medium Renewal
Two to three times weekly

Complete Growth Medium
The base medium for this cell line is ATCC-formulated
Eagle's Minimum Essential Medium, Catalog No. 30-2003.
To make the complete growth medium, add the following
components to the hase medium:

+ 0.01mg/mi bovine insulin

« fetal bovine serum to a final concentration of 10%
This medium is formulated for use with a 5% CO» in air
atmosphere.

800-638-6597 or 703-365-2700
Fax: 703-365-2750

E-mail: tech@atcc.org

Or contact your local distributor.
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ATCC tested fetal bovine serum is available as ATCC®
Catalog No. 30-2020 (500ml) or ATCC® Catalog No. 30-2021
(100ml).

Cryoprotectant Medium

Complete growth medium described above supplemented
with 5% (v/v) DMSO.

Cell culture tested DMSO is available as ATCC® Catalog No.
4-X.

Additional Information

Additional product and technical information can be obtained
from the catalog references and the ATCC Web site at
www.atcc.org, or by e-mail at tech@atcc.org.
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ATCC Warranty

The viability of ATCC products is warranted for 30 days from
the date of shipment. If you feel there is a problem with this
product, contact Technical Services by phone at 800-638-
6597 or 703-365-2700 or by e-mail at tech@atcc.org. Or you
may contact your local distributor.
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Disclaimers
This product is intended for laboratory research purposes
only. It is not intended for use in humans.

While ATCC uses reasonable efforts to include accurate and
up-to-date information on this product sheet, ATCC makes
no warranties or representations as to its accuracy. Citations
from scientific literature and patents are provided for
informational purposes only. ATCC does not warrant that
such information has been confirmed to be accurate.

This product is sent with the condition that you are
responsible for its safe storage, handling, and use. ATCC is
not liable for any damages or injuries arising from receipt
and/or use of this product. While reasonable effort is made to
insure authenticity and reliability of strains on deposit, ATCC
is not liable for damages arising from the misidentification or
misrepresentation of cultures.

Please see the enclosed Material Transfer Agreement (MTA)
for further details regarding the use of this product. The
MTA is also available on our Web site at www.atcc.org.

© ATCC 2009. All rights reserved.

ATCC® is a registered trademark of the American Type
Culture Collection.
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Product Description

Before submitting an order you will be asked to read and accept the terms and conditions of ATCC's Material Transfer Agreement or, in certain cases, an MTA

specified by the depositing institution.

Customers in Europe, Australia, Canada, China, Hong Kong, India, Israel, Japan, Korea, Macau, Mexico, New Zealand, Singapore, and Taiwan, R.O.C. must contact

a local distributor for pricing information and to place an order for ATCC cultures and products.

Cell Biology

ATCC® Number:
Designations:
Depositors:
Biosafety Level.
Shipped:

Medium & Serum:
Growth Properties:
Qrganism:

Morphology:

Source:

Permits/Forms:

Receptors:
Tumorigenic:
DNA Profile (STR):

Cytogenetic Analysis:

Isoenzymes:

Age:
Gender:
Ethnicity:

https://www.atce.org/ATCCAdvancedCatalogSearch/ProductDetails/tabid/452/Default.aspx?A... 10/5/2010

HTB-126™ Order this Item Price:

Hs 678T

AJ Hackett

1

frozen

See Propagation
adherent

Homo sapiens (human)

epithelial

Organ: mammary gland; breast

Disease: carcinoma

In addition to the MTA mentioned above, other ATCC and/or regulatory
permits may be required for the transfer of this ATCC material. Anyone
purchasing ATCC material is ultimately responsible for obtaining the permits.
Please click here for information regarding the specific requirements for
shipment to your location.

estrogen receptor, not expressed [1119]

No

Amelogenin: X

CSF1PO: 13

D138317: 11

D165539: 9,12

D55818: 11

D75820: 10

THO1: 9,9.3

TPOX: 8

vWA: 17

Number of cells examined = 50; Modal Chromosome Number = 59 with a
range of 50 to 77, Polyploidy Rate = 33.8%

Composite karyotype: 50-77 <3n> X, -1, del(1)(q12), -2, del(2)(?q36), der(3)t
(3:15)(q10;p10),-4, -5,der(5)1(5;8)(p10,q10),-6, i(8)(p10), +8, -9, -10, -11, del
(11)(p12), -12, -13, -14, -15, -15, -16, -17, -17, -17,i(17)(q10), -18, -19,der
(19)(19pter<-q13::5q13<-gter), +22, +3 mar(cp12)

AK-1,1

ES-D, 1

G6PD, B

GLO-I, 1

Me-2, 0

PGM1, 1

PGM3, 1

74 years adult

female

Caucasian
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Comments The Hs 578T cell strain was derived from a carcinoma of the breast.
It was originated by A J Hackett, et al. along with the Hs 578Bst (see
ATCCHTB-125}, which is & normal fibroblast-like fine from the same patient.
The Hs 578T line had & mixed polygenal morphology initially, but a stellate
cell type was selected for during passage and by cloning.
Aggregates of casein protein granules, desmosomes, tight junctions, lipid
droplets and vesicularized smcoth endoplasmic reticulum were observed by
electron microscopy.
As with Hs 578Bst, no estrogen receptors or endogenous viruses were
detected.
Cylogenetics: Derivatives and Markers
There are 8 consistent derivative chromosemes: del{1)(q12), del(2){?q36).
der(3}(3,15)(q10;p10), der(5)t{5;8)p10,q10). i(6)(p10), del{11)p12), i(17)
(g10), der(19){19pter<-q13:5q13<-qter) plus two markers of unknown origin
and one minute chromoscme.
Four other markers, including two derivative chromosome 1s were noted are
lower frequency.
Cytogenetics: Comments
This is & hypotriploid human cell line with a modal chromasome number of
59.
QM staining verified the absence of a Y chromosome.
The rate of polyploidy in excess of the modal number is 33.5%.
There were 8 consistent derivative chromosomes: del{1){q12}, del{2)(?q36},
der(3)H(315)q10,p10},der(5)U(5;8)(p10.q10}, i(B)(p10), del(11){pi2),if17)
{¢10),
der(19){19pter<-q13::5q13<-qgter) plus two markers of unknown origin and
ong minute chromoscme.
Normal chromosome 17's were absent and only a single normal 15 was seen

in most cells,
No brightly fluorescent Y chromosemes were detected with QM slaining.
Propagation: ATCC complete growth medium: The base medium for this cell line is ATCC-

formulated Dulbecce's Modified Eagle's Mediurn, Catalog No. 30-2002. To
make the complete growth medium, add the fellowing compenents {o the
base medium: 0.01 mg/ml bovine insulin; fetal bovine serum to a final
concentration of 10%.
Atmosphere: air, 95%; carbon dioxide (CO2), 5%
Temperature: 37.0°C

Subculturing: Protacol:

1. Remove and discard culture medium
Briefly rinse the cell layer with 0.25% (wiv) Trypsin- 0.53 mM EDTA
sclution to remove all traces of serum that contains trypsin inhibitor.

3. Add 2.0 to 3.0 ml of Trypsin-EDTA solution to flask and observe cells
under an inverted microscope until cell layer is dispersed (usually
within 6 to 15 minutes}.
Note: Te avoid clumping do not agitate the cells by hitting or shaking
the flask while waiting for the cells 1o detach. Cells that are difficult 1o
detach may be placed at 37°C to facilitate dispersal.

4. Add 6.0 to 8.0 ml of complete growlh medium and aspirate cells by
gently pipetting.

5. Add appropriate aliquots of the cell suspension to new culture
vessels.

6. incubate cultures at 37°C.

Subcultivation Ratio: A subcultivation ratic of 1:3 to 1:8 is recommended
Medium Renewal: 2 to 3 times per week

Fresarvation: Freeze medium: Complete growth medium supplemented with 5% (viv)
DMSO
Storage temperature; liquid nitrogen vapor phase

Related Products: Recommended medium {without the additional supplements or serum

described under ATCC Medium) ATCC 30-2002
recommended serum:ATCC 30-2020
normal {or near-normal) cell line established from the same patient ATCC
HTB-125
purified DNA:ATCC HTB-126D
purified RNAIATCC HTB-126R

References: 1149: Hackett AJ, et al. Two syngeneic cell ines from human breast tissue:
the aneuploid mammary epithelial (Hs 578T} and the diploid myoepithelial
{Hs 578Bst) cell iines. J. Nall. Cancer Inst. 58 1795-1808, 1977. PubMed:
864756
22543 Smith HS. In vitro properties of epilhetial cell lines estabiished from
human carcinemas and nonmalignant tissue. J. Nall. Cancer Inst. 62; 225-
230, 1979. PubMed: 283258
32275 Litllewood-Evans A, et al. The osteoclast-associated protease
cathepsin K is expressed in human breast carcinoma. Cancer Res. 57: 5385-
5390, 1897. PubMed. 9393764

Return to Top

https://www.atcc.org/ATCCAdvancedCatalogSearch/ProductDetails/tabid/452/Default.aspx?A...  10/5/2010



ATCC: Catalog Search

Product Description

Before submitting an order you will be asked to read and accept the terms and conditions of ATCC's Material Transfer Agreement or, in certain cases, an MTA

specified by the depositing institution

Customers in Europe, Australia, Canada, China, Hong Keng, India, Israel, Japan, Korea, Macau, Mexico, New Zealand, Singapore, and Taiwan, R.O.C. must contact

a local distributor for pricing information and to place an order for ATCC cultures and products.

Cell Biology

ATCC® Number:
Designations:
Biosafety Level:
Shipped:

Medium & Serum:
Growth Properties:
Organism:

Morphology:

Source:

Permits/Forms:

Receptors:

DNA Profile (STR):

Cytogenetic Analysis:

Isoenzymes:

Age:
Gender:
Ethnicity:
Comments:

Propagation:

https://www.atcc.org/ATCCAdvancedCatalogSearch/ProductDetails/tabid/452/Default.aspx?A...  10/5/2010

HTB-125™ Order this Item Price:

Hs 578Bst

1

frozen

See Propagation
adherent

Homo sapiens (human)

fibroblast

Organ: mammary gland; breast

In addition to the MTA mentioned above, other ATCC and/or requlatory
permits may be required for the transfer of this ATCC material. Anyone
purchasing ATCC material is ultimately responsible for obtaining the permits.
Please click here for information regarding the specific requirements for
shipment to your location.

epidermal growth factor (EGF)

Amelogenin: X

CSF1PO: 11,13

D138317: 11,13

D16S539: 9,12

D55818: 11,13

D75820: 10

THO1: 983

TPOX: 8

VWA 17

modal number = 46; range = 42 to 48..

This is a diploid human cell line with 46 XX karyotype. Polyploidy occurred at
6.9%. Both X chromosomes were normal. The chromosome N9 pair was
heteromorphic for the centromeric heterochromatin having one with the
normal size and the other about twice the size of the normal.

AK-1,1

ES-D, 1

G6PD, B

GLO-1, 1

Me-2, 0

PGM1, 1

PGMS3, 1

74 years

female

Caucasian

Hs 578Bst was derived by A.J. Hackett, et al. from normal breast tissue
peripheral to an infiltrating ductal carcinoma which was the source for Hs
578T (see ATCCHTB-126).

Hs 578Bst may have been myoepithelial in origin since the cells possessed
microfilaments and clusters of pinocytotic vesicles similar to those seen in
myoepithelia in vivo.

No desmosomes were observed, estrogen receptor protein was not present,
and no endogenous viruses were detected.

Note: A frozen ampule at unknown population doubling (PDL) was received
at the ATCCin 1983. Cells had the potential to reach approximately 22 more
population doublings before the onset of senescence. See Batch Specific
information for PDL of current Distribution freeze.

ATCC complete growth medium: The base medium for this cell line is ATCC
Hybri-Care Medium, Catalog No. 46-X. Hybri-Care Medium is supplied as a
powder and should be reconstituted in 1 L cell-culture-grade water and
supplemented with 1.5 g/L sodium bicarbonate. To make the complete

growth medium, add the following compenents to the base medium: 30 ng/ml

mouse EGF; fetal bovine serum to a final concentration of 10%
Temperature: 37.0°C
Atmosphere: air, 95%; carbon dioxide (C02), 5%
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Subculturing: Protocol: Remove medium, and rinse with 0.25% trypsin, 053 EDTA
solution. Remeve the solution and add an additional 1 to 2 mi of trypsin-
EDTA selution. Allow the flask to sit at room femperature (or at 37C) until the
cells detach. Add fresh culture medium, aspirate and dispanse into new
culture flasks
Subcultivation Ratio: A subcultivation ratio of 1:3 10 1:8 is recommended
Medium Renewal: 2 to 3 times per week

Preservation: Freeze medium: Complete growth medium, 95%; DMSO, 5%
Stlorage temperature: liquid nitrogen vapor phase
Related Products: recommended serum:ATCC 30-2020

Recommended medium (without the additional supplements or serum

described under ATCC Medium)yATCC 46-X

tumor cell line established from the same patient ATCC HTB-126
References 1119 Hackett AJ, et al. Two syngeneic cell lines from human breast tissue:

the ansuploid mammary epithelial (Hs 578T) and the diploid myoepithelial

(Hs 578Bst) call lines. J. Natl. Cancer Inst. £8: 1795-1808, 1977. PubMed:

864756

21847 Hancock ME, et al. Method for predicting chemosensitivity of anti-

cancer drugs. US Patent 4,937,182 dated Jun 26 1990

24344 Stampfer MR, et al. Enhanced growth medium and method for

culturing human mammary epithelial cells. US Patent 4,423,145 dated Dec

271983

Return to Top
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Cell Line Designation: MDA-MB-231
ATCC® Catalog No. HTB-26™

Table of Contents:
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e Medium Renewal

e Complete Growth Medium

o Cryoprotectant Medium

e References

e Warranty

Cell Line Description
Organism: Homo sapiens (human)
Tissue: mammary gland; breast adenocarcinoma; derived
from metastatic site: pleural effusion
Age: 51 years
Gender: female
Ethnicity: Caucasian
Tumorigenic: yes, in nude mice also in ALS treated BALB/c
mice; forms poorly differentiated adenocarcinoma (grade 111)
AntigenExp: Blood Type O; Rh-
DNA profile ( STR analysis):

Amelogenin: X

CSF1PO: 12,13

D13S317: 13

D16S539: 12

D55818: 12

D75820: 8,9

THO1:7,9.3

TPOX: 8,9

vWA: 15,18
Morphology: epithelial
Growth properties: adherent
Receptors expressed: epidermal growth factor (EGF);
transforming growth factor alpha (TGF alpha)
Depositors: R. Cailleau
Comments: The cells express the WNT7B oncogene
[PubMed: 8168088].
Karyology: The «cell line is aneuploid female, with
chromosome counts in the near-triploid range. Normal
chromosomes N8 and N15 were absent. Eleven stable
rearranged marker chromosomes are noted as well as
unassignable chromosomes in addition to the majority of
autosomes that are trisomic. Many of the marker
chromosomes are identical to those shown in the karyotype
reported by K.L. Satya-Prakash, et al., Cancer Genet.
Cytogenet. 3: 61, 1981.

American Type Culture Collection
P.O. Box 1549

Manassas, VA 20108 USA
www.atcc.org
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Note: Cytogenetic information is based on initial seed stock
at ATCC. Cytogenetic instability has been reported in the
literature for some cell lines.

Purified DNA: from this line is available as ATCC Catalog
HTB-26D™ (10ug)

Total RNA from this line is available as ATCC HTB-26R™

(100ug)

Biosafety Level: 1

Appropriate safety procedures should always be used with
this material. Laboratory safety is discussed in the following
publication: Bijosafety in Microbiological and Biomedical
Laboratories, 4th ed. HHS Publication No. (CDC) 93-8395.
U.S. Department of Health and Human Services, Centers for
Disease Control and Prevention. Washington DC: U.S.
Government Printing Office; 1999. The entire text is available
online at www.cdc.gov/od/ohs/biosfty/bmbld4/bmbldtoc.htm.

Use Restrictions

These cells are distributed for research purposes
only. ATCC recommends that individuals contemplating
commercial use of any cell line first contact the originating
investigator to negotiate an agreement. Third party
distribution of this cell line is discouraged, since this practice
has resulted in the unintentional spreading of cell lines
contaminated with inappropriate animal cells or microbes.

Handling Procedure for Frozen Cells

To insure the highest level of viability, thaw the vial and
initiate the culture as soon as possible upon receipt. If upon
arrival, continued storage of the frozen culture is necessary,
it should be stored in liquid nitrogen vapor phase and not at
—70°C. Storage at —=70°C will result in loss of viability.

SAFETY PRECAUTION: ATCC highly recommends that
protective gloves and clothing always be used and a full
face mask always be worn when handling frozen vials.
it is important to note that some vials leak when submersed
in liquid nitrogen and will slowly fill with liquid nitrogen. Upon
thawing, the conversion of the liquid nitrogen back to its gas
phase may result in the vessel exploding or blowing off its
cap with dangerous force creating flying debris.

1. Thaw the vial by gentle agitation in a 37°C water bath.
To reduce the possibility of contamination, keep the O-
ring and cap out of the water. Thawing should be rapid
(approximately 2 minutes).

2. Remove the vial from the water bath as soon as the
contents are thawed, and decontaminate by dipping in or
spraying with 70% ethanol. Al of the operations from this

800-638-6597 (U.S., Canada, and Puerto Rico)
703-365-2700

Fax: 703-365-2750

E-mail: tech@atcc.org
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point on should be carried out under strict aseplic
conditions.

3. Transfer the vial contents to a centrifuge tube containing
9.0 ml complete culture medium and spin at
approximately 125 xg for 5 to 7 minutes.

4. Resuspend cell pellet with the recommended complete
medium (see the specific batch information for the
culture recommended dilution ratic} and dispense into a
new culture flask.

5. Incubate the culture at 37°C in a suitable incubator.
(without CO2)

Handling Procedure for Flask Cultures

The flask was seeded with cells (see specific batch
information) grown and completely filled with medium at
ATCC to prevent loss of cells during shipping.

1. Upon receipt visually examine the culture for
macroscopic evidence of any microbial coniamination,
Using an inverted microscope (preferably equipped with
phase-contrast optics}, carefully check for any evidence
of microbial contamination. Also check to determine if
the majority of cells are still attached fo the bottom of the
flask; during shipping the cultures are sometimes
handled roughly and many of the cells often detach and
become suspended in the culture medium (but are stil
viable).

2. If the cells are still attached, aseptically remove all but
5 to 10 m! of the shipping medium. The shipping
medium can be saved for reuse. Incubate the cells at
37°C in a free gas exchange with atmospheric air until
they are ready to be subcultured.

3. If the cells are not attached, aseptically remove the
antire contents of the flask and centrifuge at 125 xg for 5
to 10 minutes. Remove shipping medium and save,
Resuspend the pelleted cells in 10 ml of this medium
and add to 25 cm? flask. Incubate at 37° in a free gas
exchange with atmospheric air until cells are ready to be
subcultured.

Subculturing Procedure

Volumes used in this protocol are for 75 cm? flask;
proportionally reduce or increase amount of dissaciation
medium for culture vessels of other sizes.

1.  Remove and discard culture medium.

2. Briefly rinse the cell layer with 0.25% {w/v) Trypsin-
0.53mM EDTA solution to remove all traces of serum,
which contains trypsin inhibitor.

3. Add 2.0to 3.0 ml of Trypsin-EDTA solution to flask and
observe cells under an inverted microscope until cell
tayer is dispersed (usually with 5 1o 15 minutes).

American Type Culture Collection
P.O. Box 1549

Manassas, VA 20108 USA
www.atcc.org
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Note: To avoid clumping do not agitate the cells by
hitting or shaking the flask while waiting for the cells to
detach. Cells that are difficult to detach may be placed at
37°C to facilitate dispersal.

4. Add 8.0 to 8.0 ml of complete growth medium and
aspirate cells by gently pipetting.

5. Add appropriate aliquots of cell suspension to new
culture vessels.
Subcultivation Ratio: 1:2to 14,

6. Place culture vessels in incubators at 37°C.

Note: For more information on enzymatic dissociation
and subculturing of cell lines consult Chapter 10 in Cufture
of Animal Cells, a manual of Basic Technigque by R. lan
Freshney, 3rd edition, published by Alan R. Liss, N.Y., 1994,

Medium Renewal
2 to 3 times weekly.

Complete Growth Medium

The base medium for this cell line is ATCC-formulated
Leibovitz's |.-15 Medium, Catalog No. 30-2008.

To make the complete growth medium, add the following
components to the base medium:

« fetal bovine serum to a final concentration of 10%
Note: The L-15 medium formulation was devised for use in a
free gas exchange with atmospheric air. A COz and air
mixture is detrimental to cells when using this medium for
cultivation
ATCC tested fetal bovine serum is available as ATCC
Catalog No. 30-2020.

Cryoprotectant Medium
Complete  growth  medium
supplemented with 5% (v/v) DMSO.
Cell culture tested DMSO is available as ATCC Catalog
No. 4-X.

described  ahove

Additional Information

Additional product and technical information can be
obtained from the catalog references and the ATCC Web site
at www.atcc.org, or by e-mail at tech@alcc.org.
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(elsewhere) or by e-mail at tech@atcc.org.
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Disclaimers
This product is intended for laboratory research purposes
only. It is not intended for use in humans.

While ATCC uses reasonable efforts to include accurate and
up-to-date information on this product sheet, ATCC makes
no warranties or representations as to its accuracy. Citations
from scientific literature and patents are provided for
informational purposes only. ATCC does not warrant that
such information has been confirmed to be accurate.

This product is sent with the condition that you are
responsible for its safe storage, handling, and use. ATCC is
not liable for any damages or injuries arising from receipt
and/or use of this product. While reasonable effort is made to
insure authenticity and reliability of strains on deposit, ATCC
is not liable for damages arising from the misidentification or
misrepresentation of cultures.

Please see the enclosed Material Transfer Agreement (MTA)
for further details regarding the use of this product. The
MTA is also available on our Web site at www.atcc.org.
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Cell Line Designation: MDA-MB-468
ATCC® Catalog No. HTB-132™
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Cell Line Description
Organism: Homo sapiens (human)
Tissue: adenocarcinoma; mammary gland; breast
Age: 51 years
Gender: female
Ethnicity: Black
Morphology: epithelial
Growth Properties: adherent
Tumorigenic: Yes, tumors developed within 21 days at
100% frequency (5/5) in nude mice inoculated
subcutaneously with 10(7) cells.
Antigens Expressed: Blood Type AB; HLA Aw23, Aw30,
B27, Bw35, Cw2, Cw4 (patient)
Receptors expressed: epidermal growth factor (EGF),
transforming growth factor alpha (TGF alpha)
DNA profile: (STR analysis)

Amelogenin: X

CSF1PO: 12

D138317: 12

D165539: 9

D5S818: 12

D7S820: 8

THO1: 7

TPOX: 8,9

vWA: 18
Depositor: R. Cailleau
Comments: The MDA-MB-468 cell line was isolated in 1977
by R. Cailleau, et al., from a pleural effusion of a 51-year-old
Black female patient with metastatic adenocarcinoma of the
breast. Although the tissue donor was heterozygous for the
G6PD alleles, the cell line consistently showed only the
G6PD A phenotype.
EGF receptor is present at 1 X 10 exp6 per cell.
There is a G -> A mutation in codon 273 of the p53 gene
resulting in an Arg -> His substitution.
Karyotype: The cell line is aneuploid human, presumably
female (X, abnormal X) with most chromosome counts in the
hypotriploid range.

American Type Culture Collection
P.O. Box 1549

Manassas, VA 20108 USA
www.atcc.org
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Normal chromosomes X, N2, N3, N7, N8, N10, and N22 are
clearly under-represented due to their involvement in the
formation of the many marker (19) chromosomes present in
this cell line.

A normal chromosome N1 (or two) is identified in each
karyotype, but, in addition, regions of chromosome N1 are
also present in five different marker chromosomes. Variation
is evident in the normal and marker chromosome copy
number from karyotype to karyotype.

Note: Cytogenetic information is based on initial seed stock
at ATCC. Cytogenetic instability has been reported in the
literature for some cell lines.

Biosafety Level: 1

Appropriate safety procedures should always be used with
this material. Laboratory safety is discussed in the following
publication: Biosafety in Microbiological and Biomedical
Laboratories, 4th ed. HHS Publication No. (CDC) 93-8395.
U.S. Department of Health and Human Services, Centers for
Disease Control and Prevention. Washington DC: U.S.
Government Printing Office; 1999. The entire text is available
online at www.cdc.gov/od/ohs/biosfty/bmbld/bmbldtoc.htm.

Use Restrictions

These cells are distributed for research purposes
only. ATCC recommends that individuals contemplating
commercial use of any cell line first contact the originating
investigator to negotiate an agreement.  Third party
distribution of this cell line is discouraged, since this practice
has resulted in the unintentional spreading of cell lines
contaminated with inappropriate animal cells or microbes.

Handling Procedure for Frozen Cells

To insure the highest level of viability, thaw the vial and
initiate the culture as soon as possible upon receipt. If upon
arrival, continued storage of the frozen culture is necessary,
it should be stored in liquid nitrogen vapor phase and not at —
70°C. Storage at —70°C will result in loss of viability.

SAFETY PRECAUTION: ATCC highly recommends that
protective gloves and clothing always be used and a full
face mask always be worn when handling frozen vials. It
is important to note that some vials leak when submersed in
liquid nitrogen and will slowly fill with liquid nitrogen. Upon
thawing, the conversion of the liquid nitrogen back to its gas
phase may result in the vessel exploding or blowing off its
cap with dangerous force creating flying debris.

1. Thaw the vial by gentle agitation in a 37°C water bath.
To reduce the possibility of contamination, keep the O-
ring and cap out of the water. Thawing should be rapid
(approximately 2 minutes).

2. Remove the vial from the water bath as soon as the
contents are thawed, and decontaminate by dipping in or
spraying with 70% ethanol. All of the operations from this
point on should be carried out under strict aseptic
conditions.

800-638-6597 or 703-365-2700
703-365-2750

E-mail: tech@atcc.org

Or contact your local distributor.
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3. Transfer the vial contents to a centrifuge tube containing
9.0 ml complete culture medium and spin at
approximately 125 x ¢ for 5 to 7 minutes, Discard
supernatant.

4. Resuspend the cell pellet with the recommended
complete medium and dispense into a culture flask.

5.  Incubate the culture at 37°C in a suitable incubator in a
free gas exchange with atmospheric air

Handling Procedure for Flask Cultures

The flask was seeded with cells (see specific batch
information) grown and completely filled with medium at
ATCC to prevent loss of cells during shipping.

1. Upon receipt visvally examine the cuiture for
macroscopic evidence of any microbial contamination.
Using an inverted microscope (preferably equipped with
phase-contrast optics), carefully check for any evidence
of microbial contamination. Also check to determine if
the majority of cells are still attached to the bottom of the
flask; during shipping the cultures are sometimes
handled roughly and many of the cells often detach and
become suspended in the culture medium (but are still
viable}.

2. If the cells are still attached, aseptically remove all but
5 to 10 ml of the shipping medium. The shipping medium
can be saved for reuse. Incubate the cells at 37°C in a
free gas exchange with atmospheric air undtil they are
ready to be subcultured.

3. If the cells are not attached, aseptically remove the
entire contents of the flask and centrifuge at 125 x g for
5 to 10 minutes. Remove shipping medium and save.
Resuspend the pelleted cells in 10 ml of this medium
and add to 256 cm? flask. Incubate at 37°C in a free gas
exchange with atmospheric air until cells are ready to be
subcultured

Subculturing Procedure

Volumes used in this protocol are for a 75 cm? flask;
proportionally reduce or increase amount of dissociation
medium for culture vessels of other sizes.

1. Remove and discard culture medium.

2. Briefly rinse the cell layer with 0.25% (w/v) Trypsin - 0.53
mM EDTA solution to remove all traces of serum, which
contains trypsin inhibitor.

3. Add 2.0 to 3.0 ml of Trypsin-EDTA solution to flask and
observe cells under an inverted microscope until cell
layer is dispersed (usually within 5 to 10 minutes).

Note: Te avoid clumping do not agitate the cells by
hitting or shaking the flask while waiting for the cells to
detach. Cells that are difficult to detach may be placed at
37°C to facilitate dispersal.
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4, Add 6.0 to 8.0 mt of complete growth medium and
aspirate cells by gently pipetting.

5. Add appropriate aliquots of the cell suspension to new
culture vessels,
Subcultivation Ratio: A subcultivation ratio of 1:2 1o 1:4
is recommended.

6. Incubate cultures at 37°C; in a free gas exchange with
atmospheric air.

Note: For more information on enzymatic dissociation
and subculturing of cell lines consult Chapter 12 in
Culture of Animal Cells: A Manual of Basic
Technique by R. lan Freshney, 4th edition, published by
Wiley - Liss, N.Y., 2000.

Medium Renewal
Every 2-3 days.

Complete Growth Medium
The base medium for this cell line is ATCC-formulated
Leibovitz's L-15 Medium, Catalog No. 30-2008.
To make the complete growth medium, add the following
components to the base medium:

» fetal bovine serum to a final concentration of 10%
Note: The L-15 medium formulation was devised for use in a
free gas exchange with atmospheric air. A CO; and air
mixture is detrimental to cells when using this medium for
cultivation.
ATCC tested fetal bovine serum is available as ATCC®
Catalog No. 30-2020 (500mi) and ATCC® Catalog No. 30-
2021 (160ml).

Cryoprotectant Medium
Complete  culture  medium
supplemented with 5% (v/v) DMSO.
Cell culture tested DMSO is available as ATCC®
Catalog No. 4-X.

described  above

Additional Information

Additional product and technical information can be
obtained from the catalog references and the ATCC Web site
at www.atcc.org, or by e-mail at tech@atce.org.
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ATCC Warranty

The viability of ATCC products is warranted for 30 days from
the date of shipment. If you feel there is a problem with this
product, contact Technical Services by phone at 800-638-
6597 or 703-365-2700 or by e-mail at tech@atcc.org. Or you
may contact your local distributor.

Disclaimers
This product is intended for laboratory research purposes
only. It is not intended for use in humans.

While ATCC uses reasonable efforts to include accurate and
up-to-date information on this product sheet, ATCC makes
no warranties or representations as to its accuracy. Citations
from scientific literature and patents are provided for
informational purposes only. ATCC does not warrant that
such information has been confirmed to be accurate.

This product is sent with the condition that you are
responsible for its safe storage, handling, and use. ATCC is
not liable for any damages or injuries arising from receipt
and/or use of this product. While reasonable effort is made to
insure authenticity and reliability of strains on deposit, ATCC
is not liable for damages arising from the misidentification or
misrepresentation of cultures.
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Please see the enclosed Material Transfer Agreement (MTA)
for further details regarding the use of this product. The
MTA is also available on our Web site at www.atcc.org.

© ATCC 2007. All rights reserved.

ATCC® is a registered trademark of the American Type
Culture Collection.
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Before submitting an order you will be asked to read and accept the terms and conditions of ATCC's Material Transfer Agreement or, in certain cases, an MTA
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Cell Biology

ATCC® Number:
Designations:
Biosafety Level:
Shipped:

Medium & Serum:
Growth Properties:
Organism:

Morphology:

Source:

Cellular Products:
Permits/Forms:

Isolation:

Tumorigenic:
DNA Profile (STR):

Cytogenetic Analysis:

Isoenzymes:

Age:
Gender:
Ethnicity:

http://www.atcc.org/ATCCAdvancedCatalogSearch/ProductDetails/tabid/452/Default.aspx?A...

HTB-129™ Order this Item Price:

MDA-MB-435S

1

frozen

See Propagation
adherent

Homo sapiens (human)

spindle shaped

Organ: previously described as: mammary gland; breast
Disease: previously described as ductal carcinoma
Derived from metastatic site: pleural effusion

tubulin; actin

In addition to the MTA mentioned above, other ATCC and/or regulatory
permits may be required for the transfer of this ATCC malerial. Anyone
purchasing ATCC material is ultimately responsible for obtaining the permits.
Please click here for information regarding the specific requirements for
shipment to your location.

Isolation date: 1976

No

Amelogenin: X

CSF1PO: 11

D13S317: 12

D16S539; 13

D5S818: 12

D75820: 8,10

THO1: 6,7

TPOX: 8,11

vWA: 16,18

modal number = 56; range = 55 to 62

The cell line is aneuploid human female (XX), with most chromosome counts
in the 55 to 60 range. Normal chromosomes N6, N11, and N22 were absent,
while chromosomes N7, N13, N18 and N21 were single. Most of the
remainder of normal chromosomes were usually paired, but chromosome N2
was friple. Nineteen marker chromosomes were identified, with most of them
formed from struclural alterations of the missing copies of the normal
chromosomes. Six of these markers involve regions of chromosome N7,
while three are recognized as derivatives of chromosome N6. Regions of a
third copy of the normal and paired chromosomes N3, N15, N17, N20 are
noted in markers M1, M2, M15, and M5, respectively.

AK-1, 1

ES-D, 1

G6PD, B

GLOAI, 2

PGM1, 2

PGM3, 1

31 years adult

female

Caucasian

Print this Page
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Comments:

Propagation:

Subculturing:

Preservation:

Related Products:

References:

http://www.atce.otg/ATCCAdvancedCatalogSearch/ProductDetails/tabid/4 52/Default.aspx?A...

This cell line was originally described as a spindle shaped variant of the
parental MDA-MB-435 strain isolated in 1976 by R. Cailleau, et al. from the
pleural effusion of a 31 year old female with metastatic, ductal
adenocarcinoma of the breast. However, recent studies have generaled
questions about the origin of the parent celiline, MDA-MB-435, and by
extension HTB-129. Gene axpression anzlysis of the cells produced
microarrays in which MDA-MB-435 clustered with cell {ines of melancma
origin instead of breast [PubMed ID: 10700174, PubMed 1D: 15450101,
PubMed 1D: 15679052]. Additional studies have since corroborated a
melanocyte origin of MDA-MB-435, to which ATCChas responded by
pursuing its own investigation into the identity of this cell line. The cell line to
which MDA-MB-435 is reported to have been cross-contaminated with is the
M14 melanoma line {PubMed ID: 12354931 and PubMad 1D: 17004108]
Derivatives of HTB-128 with identities in question:

M4A4 ATCC® CRL-2914

MéA4 GFP, ATCC® CRL-2915

M4A4 LM3-2 GFP, ATCC® CRL-2918

M4A4 LM3-4 CL 16 GFP, ATCC® CRL-2917

NM2C5, ATCC® CRL-2918

NM2C5 GFP, ATCC® CRL-2919

ATCC complete growth medium: The base medium for this cell line is ATCC-
formulated Leibovitz's L-15 Medium, Calalog No. 30-2008. To make the
complete growth medium, add the following components to the base
medium:

» 0.01mg/ml bovine insulin
« 0.01mg/ml glutathione
« fetal bovine serum to a final concentration of 10%

Atmosphere: air, 100%

Temperature: 37.0°C

Protoccl: Remove medium, add fresh 0.25%trypsin - 0.53 mM EDTA, rinse
and remove. Place flask at room temperature {or incubated at 37C) for
approximately 10 minutes or until the celis detach. Add fresh medium,
aspirate and dispense into new flasks

Subcuitivation Ratio: A subcultivation ratio of 1:3 1o 1:6 is recommended
Medium Renewal: 2 to 3 timas per week

Freeze medium: Culture medium. 95%, DMSO, 5%

Storage temperaturé: liquid nitrogen vapor phase

Recommended medium (without the additional supplements or serum
described under ATCC Medium):ATCC 30-2008

recommended serunATCC 30-2020

purified DNA:ATCC HTB-129D

purified RNA:ATCC HTB-129R

1206: Brinkley BR. et al. Variations in cell form and cytoskeleton in human
breast carcinoma cells in vitro. Cancer Res. 40: 3118-3129, 1980. PubMed:
7000337

22429: Siciliano MJ, et al. Mutually exclusive genetic signatures of human
breast tumor cell lines with a common chromosomal marker. Cancer Res.
39: 919-922, 1879, PubMed: 427779

22656 Cailleau R. et al. Long-term human breast carcinoma cell lines of
metastatic origin: preliminary characterization. In Vitro 14: 911-915, 1978.
PubMed: 730202

32341: Sheng S, et al. Maspin acts at the cell membrane to inhibit invasion
and metility of mammary and prostatic cancer cells. Proc. Natl. Acad. Sci.
USA 93: 11669-11674. 1996. PubMed. B876184

32925: Zhu X, et al. Cell cycle-dependent modulation of telomerase activity
in tumor cells. Proc. Natl. Acad. Sci. USA 93 6091-8095, 1996. PubMed:
8650224

49803; Ross DT, et al. Systematic variation in gene expression patterns in
human cancer cell lines. Nature Genetics 24: 227-235, 2000, PubMed:
10700174

B89918: Ellison G, et al. Further evidence to support the melanocytic origin of
MDA-MB-435. Mol. Pathol. 55: 204-286, 2002. PubMed: 12354931

90826: Sellappan s. et al. Lineage infidelity of MDA-MB-435 cells. expression
of melanocyle proteins in a breast cancer cell line. Cancer Res. 64; 3479-
3485, 2004, PubMed: 15150101

90828: Rae JM, el al. Commen origing of MDA-MB-435 cells frem various
sources with those shown to have metanoma properties. Clin. Exp.
Metastasis 21: 543-552, 2004, PubMed: 15679062

16173093: Rae JM, et al., MDA-MB-435 cells are derived from M14
Melanoma cells - a loss for breast cancer, but a boon for melanoma
research. Breast Cancer Res. Treat. 104:13-19, 2007. PubMed: 17004106,
16173545: Chambers AF. MDA-MB-435 and M14 cell lines: identical but not
M14 melanoma? Cancer Res. 69(13): 5292-5293, 2009, PubMed. 18549686,
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Product Description

Before submitting an order you will be asked to read and accept the terms and conditions of ATCC's Material Transfer Agreement or, in certain cases, an MTA

specified by the depositing institution.

Customers in Europe, Australia, Canada, China, Hong Kong, India, Israel, Japan, Korea, Macau, Mexico, New Zealand, Singapore, and Taiwan, R.0.C. must contact

a local distributor for pricing information and to place an order for ATCC cultures and products.

Cell Biology

ATCC® Number:
Designations:
Depositors:

Biosafety Level:
Shipped:

Medium & Serum:
Growth Properties:
Organism:

Morphology:

Source:
Cellular Products:

Permits/Forms:

Applications:
Tumorigenic:
DNA Profile (STR):

Cytogenetic Analysis:

Isoenzymes:

Comments:

Propagation:

Subculturing:

Preservation:

Related Products:

http://www.atcc.org/ATCCAdvancedCatalogSearch/ProductDetails/tabid/452/Default.aspx?A...

HTB-36™ Order this Item Price:

JEG-3

G Kohler

1

frozen

See Propagation
adherent

Homo sapiens (human)

epithelial

Organ: placenta

Disease: choriocarcinoma

human chorionic gonadotropin (hCG), human chorionic
somatomammolropin (placental lactogen); progesterone

In addition to the MTA mentioned above, other ATCC and/or regulatory
permits may be required for the transfer of this ATCC material. Anyone
purchasing ATCC material is ultimately responsible for obtaining the permits
Please click here for information regarding the specific requirements for
shipment to your location.

transfection host (Roche FUGENE® Transfection Reagents)

Yes

Amelogenin: XY

CSF1PO: 11,12

D138317: 9,11

D16S539: 13,14

D55818: 10,11

D7S8820: 10,12

THO1: 99.3

TPOX: 8

vWA: 16

This is a hypertriploid human cell line. The medal chromosome number is 71,
occurring at 34%, and polyploidy at 2.6%. The t(4,11)(p15;913), i(13q), t
(10p15q), del(18)(q21), and 6 other markers are common to most cells, and
two other markers are found in some. Giant satellites are seen in one N14,
and two N22. N2, N5, and N9 have 4 copies, and N7, N13, N18, N21 and X
a single copy. A single Y chromosome is detected by Q-band examination.
AK-1, 1

ES-D, 1

G6PD, B

GLO-I, 1-2

PGM1, 1

PGM3, 1-2

This is one of six clonally derived lines isolated from the Woods strain of the
Erwin-Turner tumor by Kohler and associates.

The cells are able to transform steroid precursors to estrone and estradiol
ATCC complete growth medium: The base medium for this cell line is ATCC-
formulated Eagle's Minimum Essential Medium, Catalog No. 30-2003. To
make the complete growth medium, add the following components 1o the
base medium: fetal bovine serum to a final concentration of 10%.
Temperature: 37.0°C

Subcultivation Ratio: A subcultivation ratio of 1:4 to 1.6 is recommended
Medium Renewal: 2 to 3 times per week

Remove medium, and rinse with 0.25% trypsin, 0.03% EDTA solution.
Remove the soluticn and add an additional 1 to 2 ml of trypsin-EDTA
solution. Allow the flask to sit at room temperature (or at 37C) until the cells
detach.

Add fresh culture medium, aspirate and dispense into new culture flasks.
Freeze medium: Culture medium, 95%; DMSO, 5%

Storage temperature: liquid nitrogen vapor phase

Recommended medium (without the additional supplements or serum
described under ATCC Medium):ATCC 30-2003

recommended serum:ATCC 30-2020
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32564 Roester WU, et al. The alpha-isoform of the CCAAT/enhancer-binding
protein is required for mediating cAMP responsiveness of the
phosphoenclpyruvate carboxykinase promoter in hepatoma celis J. Bial.
Chem. 271: B068-8074, 1896, PubMed: 8626491
58051 Kohler PG, Bridson WE. Isolation of hormone-producing clonal lines
of human choriocarcinoma. J. Clin. Endocringl. 32: 683-687, 1971,
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Product Description

Page 1 of 2

Before submilting an order you will be asked to read and accept the terms and conditions of ATCC's Material Transfer Agreement or, in certain cases, an MTA
specified by the depositing institution.
Customers in Europe, Australia, Canada, China, Hong Kong, India, Israel, Japan, Korea, Macau, Mexico, New Zealand, Singapore, and Taiwan, R.O.C. must contact
a local distributor for pricing information and to place an order for ATCC cultures and products.

Cell Biolegy

ATCC® Number:
Designations:
Depositors:

Biosafety Level:
Shipped:

Medium & Serum:
Growth Properties:
Organism:

Morphology:
Source:

Cellular Products:

Permits/Forms:

HTB-144™ [ Order this Item Price: $287.00
JAR Related Links »
RA Pattillo NCBI Entrez Search
1 Make a Deposit
frozen Frequently Asked Questions

See Propagation
adherent
Homo sapiens (human)

Technical Support

Material Transfer Agreement

Related Cell Culture Products

Print this Page

epithelial

QOrgan: placenta

Disease: choriccarcinoma

estrogen; progesterone; human chorionic gonadotropin (hCG), human
chorionic somatomammotropin (placental lactoegen); hCG production
averages 22.5 ng/ml after reculturing

In addition to the MTA mentioned above, other ATCC and/or regulatory
permits may be required for the transfer of this ATCC material. Anyone

BioProducts
Cell microbial and molecular
genomics products for the life

sciences

BioServices
Bio-matenals management

asIC repos omplex
purchasing ATCC material is ultimately responsible for obtaining the permits. Ej?nérsl.a,f:zlt;;- '“25
Please click here for information regarding the specific requirements for
shipment to your location.
Amelogenin: XY
CSF1PO: 7,10
D13S317: 11
D16S539: 9,10
D55818: 10,11
D75820: 10,11
THO1: 6,7
TPOX: 8,11
vWA: 16,18
This is probably a pseudotriploid human cell line with the modal chromosome
number of 68, occurring in 24% of cells, but cells with both 69 (22%) and 70
(18%) chromosome counts also occurred frequently. Cells with higher
ploidies occurred at 7.0%.
Karyotypes were extremely complex. Consistently there were 20 to 25
marker chromosomes (>30% of total chromosome content) per cell. Most
marker chromosomes had complex structural rearrangements, and the origin
of chromosome segments of these markers often defied identification.
Among the frequently found markers were 8p+, 11p, a large metacentric [?1
(3qter--3q12::7--C--2::3q12--3qter)] der(?13)T(1;713) (p13,7g14), and many
others. There was only one normal X chromosome. Normal N3 and N13
were not found.
AK-1, 1
ES-D, 2
G6PD, B
GLO-I, 1
PGM1, 1-2
PGM3, 1-2
Age: fetus
Gender: male
Ethnicity: Caucasian
Propagation: ATCC complete growth medium: The base medium for this cell line is ATCC-
formulated RPMI-1640 Medium, Catalog No. 30-2001. To make the complete
growth medium, add the following components to the base medium: fetal
bovine serum to a final concentration of 10%.
Atmosphere: air, 95%; carbon dioxide (CO2), 5%
Temperature: 37.0°C

DNA Profile (STR). BioStandards

Biological Referance Material
and Consensus Standards for
the life science community

Cytogenetic Analysis:

Isoenzymes:

http://www.atcc.org/ATCCAdvancedCatalogSearch/ProductDetails/tabid/452/Default.aspx?A...  10/5/2010
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Subculturing: Protocol:

1. Remove and discard cuiture madium.

2. Briefly rinse the cell layer with 0.25% (wiv) Trypsin-0.03% (wiv)
EDTA solution to remove all traces of secum which contains trypsin
inhibitor,

3. Add 2.0to 3.0 ml of Trypsin-EDTA salution to flask and observe cells
under an inverted microscope until cell layer is dispersed {usually
within 5 to 15 minutes).

MNote: To aveid clumping do not agitate the cells by hitting or shaking
the flask while waiting for the cells to detach. Cells thal are difficult to
detach may be placed at 37C to facilitate dispersal.

4 Add 6.0 to 8.0 ml of complete growth medium and aspirate cells by
gently pipetting.

5. Add appropriate aliquots of the cell suspension o new culture
vessels.

5. Incubate culiures at 37C.

Subcultivation Ratio: A subculiivation ratio of 1:3t0 1.8 is
recommended
Medium Renewal: Twice per week

Preservation: Freeze medium: Culture medium, 95%; DMSQ, 5%
Storage temperature: liquid nitrogen vapor phase
Related Products: Recommended medium (without the additional supplements or serum

described under ATCC Medium)ATCC 30-2001
recommended serum:ATCC 30-2020

References: 2156: Pattillo RA, et al. The Jar call line -- continuous human muitihormone
production and controls. tn Vitro 6: 398-399, 1971,

http://www.atcc.org/ATCCAdvancedCatalogSearch/ProductDetails/tabid/452/Default.aspx?A...

Page 2 of 2
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Product Description

Page 1 of 2

Before submitting an order you will be asked to read and accept the terms and conditions of ATCC's Material Transfer Agreement or, in certain cases, an MTA

specified by the depositing institution.

Customers in Europe, Australia, Canada, China, Hong Kong, India, Israel, Japan, Korea, Macau, Mexico, New Zealand, Singapore, and Taiwan, R.0.C. must contact

a local distributor for pricing information and to place an order for ATCC cultures and products.

Cell Biology
ATCC® Number: CCL-98™ | Order this Item Price:
Designations: BeWo
Depositors: RA Pattillo
Biosafety Level: 1
Shipped: frozen
Medium & Serum: See Propagation
Growth Properties: adherent
Organism: Homo sapiens (human)
Morphology: epithelial
40T
Source: Organ: placenta

Disease: choriocarcinoma

hormones; progesterone; human chorionic gonadotropin (hCG), human
chorionic somatomammotropin (placental lactogen); estrogen; estrone;
estriol; estradiol; keratin

In addition to the MTA mentioned above, other ATCC and/or regulatory
permits may be required for the transfer of this ATCC material. Anyone
purchasing ATCC material is ultimately responsible for obtaining the permits.
Please click here for information regarding the specific requirements for
shipment to your location.

Human poliovirus 3

Vesicular stomatitis virus

Amelogenin: XY

CSF1PO: 11,12

D138317: 9,11

D168539: 13,14

D55818: 10,11

D75820; 10,12

THO1: 9,9.3

TPOX: 8

vWA: 16

modal number = 86; range = 71 to 178.

Stemline number is hypotetraploid. Karyotype relatively stable within
stemline number.

Isoenzymes: G6PD, B

Gender: male

Comments: The cells are positive for keratin by inmunoperoxidase staining.

Propagation: ATCC complete growth medium: The base medium for this cell line is ATCC-
formulated F-12K Medium, Catalog No. 30-2004. To make the complete
growth medium, add the following components to the base medium: fetal
bovine serum to a final concentration of 10%.

Temperature: 37.0°C

Subculturing: Protocol:

Cellular Products:

Permits/Forms:

Virus Susceptibility:

DNA Profile (STR):

Cytogenetic Analysis:

1. Remove and discard culture medium.
2. Briefly rinse the cell layer with 0.25% (w/v) Trypsin- 0.53 mM EDTA

solution to remove all traces of serum which contains trypsin inhibitor.

3. Add 2.0 to 3.0 ml of Trypsin-EDTA solution to flask and observe cells
under an inverted microscope until cell layer is dispersed (usually
within 5 to 15 minutes).

Note: To avoid clumping do not agitate the cells by hitling or shaking
the flask while waiting for the cells to detach. Cells that are difficult to
detach may be placed at 37°C to facilitate dispersal.

4. Add 6.0 to 8.0 ml of complete growth medium and aspirate cells by
gently pipetting.

5. Add appropriate aliquots of the cell suspension to new culture
vessels.

8. Incubate cultures at 37°C.

Subcultivation Ratio: A subcultivation ratio of 1:3 is recommended
Medium Renewal: 3 to 4 times per week

Freeze medium: Complete growth medium 95%; DMSO, 5%
Storage temperature: liquid nitrogen vapor phase

Preservation:

mhtml:file://C:\Documents and Settings\gzhang4\Desktop\ATCC MSDS\ATCC Catalog Searc...

Print this Page

$264.00

Related Links »

NCBI Entrez Search

Cell Micrograph

Make a Deposit

Frequently Asked Questions
Material Transfer Agreement
Technical Support

Related Cell Culture Products

BioProducts

BioServices

Blo-materials management
basic repository to complax
parinership-level services

BioStandards

Biological Reference Material
and Consensus Standards for
the life science communily
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Related Products: Recommended medium (without the additicnal supplements or serum
described under ATCC Medium):ATCC 30-2004
recommended serum:ATCC 30-2020

References: 1219; Pattille RA, et al. Human hormone production in vitro, Science 158:
1467-1469, 1968, PubMed: 5753554
22139: Pattillo RA, et al. Control mechanisms for gonadotrophic hormone
production in vitre. In Vitro 6: 205-214, 1970. PubMed: 5535575
22343 Pattillo RA, et al. Estrogen production by trophoblastic tumors in
tissue culture. J. Clin. Endocringl. Metab. 34: 58-61, 1972, PubMed: 4332667
26271: Patlillo RA, Gey GO, The establishment of a cell line of human
hormene-synthesizing trophoblastic cells in vitra, Cancer Res. 28: 1231-
1236, 1968. PubMed: 4299001
26272: Hertz R. Choriccarcinoma of women maintained in serial passage in
hamster and rat. Proc. Soc. Exp. Biol. Med. 102: 77-81, 1959. PubMed:
14401422
26273 Paitillo RA, et al. The hormone-synthesizing tropheblastic cell in vitro:
a model for cancer research and placental hormone synthesis. Ann. N.Y.
Acad. Sci. 172: 288-298, 1971. PubMed: 5289994
32279: Schar BK, et al. Simultaneous detection of all four alkaline
phosphatase iscenzymes in human germ cell tumors using reverse
transcription-PCR. Cancer Res. 57: 3841-3846, 1997. PubMed: 9288797
32858: Heckert LL, et al The cAMP response elements of the alpha subunit
gene bind similar proteins in trophoblasts and gonadotropes but have distinct
functional sequence requirements. J. Biol. Chem. 49: 31650-31656, 1996.
PubMed: 8940185

Return to Top
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Cell Line Designation: HUVEC-CS
ATCC® Catalog No. CRL.-2873™

Table of Contents:

e Cell Line Description

o Biosafety Level

¢ Use Restrictions

e Handling Procedure for Frozen Cells
Handling Procedure for Flask Cultures
Subculture Procedure

e Medium Renewal

Complete Growth Medium

e Cryoprotectant Medium

o References

o Warranty

Cell Line Description
Organism: Homo sapiens (human)
Tissue: umbilical vein; vascular endothelium
Doubling Time: approximately 36 hours
Morphology: endothelial
Growth Properties: adherent
DNA profile (STR analysis):

Amelogenin: X

CSF1PO: 11,12

D13S317: 9,11

D16S539: 11,12

D5S818: 11,12

D7S820: 8,12

THO1:6,9.3

TPOX: 8,11

vWA: 16
Depositor: Bird I.
Comments: HUVEC-CS was derived from HUV-EC-C
(ATCC CRL-1730™) by initially passaging in tissue culture
plastic flasks without additional growth factor like ECGS.
Subsequently the HUVEC-CS cell line was plated on gelatin-
coated flasks.
It exhibits positive acetylated low-density lipoprotein (AcLDL)
uptake and expresses eNOS, CD31 and ve-cadherin
(classical markers of endothelial cells. It spontaneously forms
capillary-like structures when grown on Matrigel. Receptors
were detected for angiotensin Il (All), bradykinin and
ATP.[PubMed: 15350190].
Distribution freeze lots have a doubling potential of 5 to
8 PDLs
Parent item: HUV-EC-C (ATCC CRL-1730™)

Biosafety Level: 1

Appropriate safety procedures should always be used with
this material. Laboratory safety is discussed in the following
publication: Biosafety in Microbiological and Biomedical
Laboratories, 4th ed. HHS Publication No. (CDC) 93-8395.
U.S. Department of Health and Human Services, Centers for
Disease Control and Prevention. Washington DC: U.S.

American Type Culture Collection
P.O. Box 1549

Manassas, VA 20108 USA
www.atcc.org

Product Information Sheet for ATCC® CRL-2873™

Government Printing Office; 1999. The entire text is available
online at www.cdc.gov/od/ohs/biosfty/bmbld4/bmbldtoc.htm,

Use Restrictions

These cells are distributed for research purposes
only. ATCC recommends that individuals contemplating
commercial use of any cell line first contact the originating
investigator to negotiate an agreement. Third party
distribution of this cell line is discouraged, since this practice
has resulted in the unintentional spreading of cell lines
contaminated with inappropriate animal cells or microbes.

Handling Procedure for Frozen Cells

To insure the highest level of viability, thaw the vial and
initiate the culture as soon as possible upon receipt. If upon
arrival, continued storage of the frozen culture is necessary,
it should be stored in liquid nitrogen vapor phase and not at —
70°C. Storage at —70°C will result in loss of viability.

SAFETY PRECAUTION: ATCC highly recommends that
protective gloves and clothing always be used and a full
face mask always be worn when handling frozen vials. /t
is important to note that some vials leak when submersed in
liquid nitrogen and will slowly fill with liquid nitrogen. Upon
thawing, the conversion of the liquid nitrogen back to its gas
phase may result in the vessel exploding or blowing off its
cap with dangerous force creating flying debris.

Note: porcine gelatin coated flasks have to be used.
(Dezpositor recommends Becton Dickinson Labware 75
cm” flask Cat No. 356654 or 100 mm dish Cat No. 354653
or 6 well plates Cat No 354652).

1. Thaw the vial by gentle agitation in a 37°C water bath.
To reduce the possibility of contamination, keep the O-
ring and cap out of the water. Thawing should be rapid
(approximately 2 minutes).

2. Remove the vial from the water bath as soon as the
contents are thawed, and decontaminate by dipping in or
spraying with 70% ethanol. All of the operations from this
point on should be carried out under strict aseptic
conditions.

3. Transfer the vial contents to a centrifuge tube containing
9.0 ml complete culture medium and spin at
approximately 125 x g for 5 to 10 minutes.

4. Resuspend cell pellet with the recommended complete
medium (see the specific batch information for the
culture recommended dilution ratio) and dispense into a
porcine gelatin coated culture flask (/t is important to
avoid excessive alkalinity of the medium during recovery
of the cells. It is suggested that, prior to the addition of
the vial contents, the culture vessel containing the
complete growth medium be placed into the incubator for
at least 15 minutes to allow the medium to reach its
normal pH (7.0 to 7.6).

800-638-6597 or 703-365-2700
Fax: 703-365-2750

E-mail: tech@atcc.org

Or contact your local distributor.
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5. Incubate the culture at 37°C in a suitable incubator. A
5% COz in air atmosphere is recommended if using the
medium described on this product.

Handling Procedure for Flask Culture

The flask was seeded with cells {see specific batch
information) grown and completely filed with medium at
ATCC to prevent loss of cells during shipping.

1. Upon receipt visually examine the cuiture for
macroscopic evidence of any microbial contamination.
Using an inverted microscope {preferably equipped with
phase-contrast optics), carefully check for any evidence
of microbial contamination. Also check to determine if
the majority of cells are still attached to the bottom of the
flask; during shipping ihe cultures are sometimes
handled roughly and many of the cells often detach and
become suspended in the culture medium (but are still
viable).

2. If the cells are still attached, aseptically remove all but
5 to 10 ml of the shipping medium. The shipping
medium can be saved for reuse. Incubate the cells at
37°C in a 5% COz in air atmosphere until they are
ready to be subcultured.

3. If the cells are not attached, aseptically remove the
entire contents of the flask and centrifuge at 125 x g for
5 to 10 minutes. Remove shipping medium and save.
Resuspend the pelleted cells in 10 ml of this medium
and add to porcine gelatin coated flask. Incubate at
37°C in a 5% CQ; in air atmosphere until cells are ready
to be subcultured.

Subculfuring Procedure

Volumes used in this protocol are for 75cm”  flask;
proportionally reduce or increase amount of dissociation
medium for culture vessels of other sizes.

1. Remove and discard culture medium.

2. Briefly rinse the cell layer with 0.05% (w/v) Trypsin- 0.53
mM EDTA solution (GIBCO Cat# 25300-054) to remove
all traces of serum that contains trypsin inhibitor.

3. Add 1.0to 2.0 ml of Trypsin-EDTA solution to flask and
observe cells under an inverted microscope until cell
layer is dispersed (usually within 5 to 15 minutes).

Note: To avoid clumping do not agitate the cells by
hitting or shaking the flask while waiting for the cells to
detach. Cells that are difficult to detach may be placed
at 37°C to facilitate dispersal.

4. Add 8.0 to 8.0 ml of complete growth medium and
aspirate cells by gently pipetting.

5. To remave trypsin-EDTA solution, transfer cell
suspension to a centrifuge tube and spin at
approximately 125 xg for 5 to10 minutes,

American Type Culture Collection
P.O. Box 1549

Manassas, VA 20108 USA
www.atcc.org

Product Information Sheet for ATCC® CRL-2873™

6. Discard supernatant and resuspend cells in fresh growth
medium. Add appropriate aliquots of the cell
suspension to new porcine gelatin coated culture
vessels.

Subcultivation Ratio: 1:3to 1:4
An inoculum of  1X 10(4) to 2X 10(4) viable cellsiom? is
recommended.

7. Place culfure vessels in incubators at 37°C. Subculture
when reaching a cell concentration between 3 X 10(4)
and 5 X 10(4) cells/cm’.

Note: For more information on enzymatic dissociation and
subculturing of cell lines consult Chapter 13 in Culture
Of Animal Cells: A Manual Of Basic Technique by R,
lan Freshney, 5th edition, published by Wiley-Liss, N.Y .,
2005.

Medium Renewal:
Every 2-3 days

Complete Growth Medium
The base medium for this cell line is ATCC-formulated
Dulbecco's Madified Eagle’s Medium, Catalog No. 30-2002.
To make the complete growth medium, add the following
components to the base medium:

efetal bovine serum to a final concentration of 20%
This medium is formulated for use with a 5% CO2 in air
atmosphere. (Standard DMEM formulations contain 3.7 g/l
sodium bicarbonate and a 10% CO2z in air atmosphere is
then recommended}.
ATCC tested fetal bovine serum is available as ATCC
Catalog No. 30-2020 (500miy and ATCC Catalog No. 30-
2021 (100mi).

Cryoprotectant Medium

Complete growth medium described above supplemented
with 10% (v/v) DMSO.

Cell culture tested DMSO is available as ATCC® Catalog No.
4-X.

Additional Information

Additional product and technical information can be obtained
from the catalog references and the ATCC Web site at
www.atcc.org, or by e-mail at tech@atcc.org.

References
(additional references may be available in the catalog
description at www.atcc.org)

Gifford, S.M et al. Functional Characterization of
HUVEC-CS: Ca®™ signaling, ERK % activation,
mitogenesis and vadodilator production. Journal of
Endocrinology 182: 485-499 (2004). PubMed: 15350190

Hay, R. J., Caputo, J. L., and Macy, M. L., Eds. (1992},
ATCC Quality Control Methods for Cell Lines. 2™ edition,
Published by ATCC.

Caputo, J. L., Biosafety procedures in cell culture. J.
Tissue Culture Methods 11:223-227, 1988.
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Fleming, D.O., Richardson, J. H., Tulis, J.J. and Vesley,
D., (1995) Laboratory Safety: Principles and Practice.
Second edition, ASM press, Washington, DC.

ATCC Warranty

The viability of ATCC products is warranted for 30 days from
the date of shipment. If you feel there is a problem with this
product, contact Technical Services by phone at 800-638-
8597 or 703-365-2700 or by e-mail at tech@atce.org. Or you
may contact your local distributor.

Disclaimers
This product is intended for laboratory research purposes
only. It is not intended for use in humans.

While ATCC uses reasonable efforis to include accurate and
up-to-date information on this product sheet, ATCC makes
no warranties or representations as to its accuracy. Citations
from scientific literature and patents are provided for
informational purposes only. ATCC does not warrant that
such information has been confirmed to be accurate.

This product is sent with the condition that you are
responsible for its safe storage, handling, and use. ATCC is
not liable for any damages or injuries arising from receipt
and/or use of this product. While reasonable effort is made to
insure authenticity and reliability of strains on deposit, ATCC
is not liable for damages arising from the misidentification or
misrepresentation of cultures.

Please see the enclosed Material Transfer Agreement (MTA)
for further details regarding the use of this product. The
MTA is also available on our Web site at www.atcc.org,

© ATCC 2008. All rights reserved.
ATCC® is a registered trademark of the American Type
Culture Collection.

09/08

American Type Gulture Collection 800-638-6597 or 703-365-2700
P.O. Box 1549 Fax: 703-365-2750
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Cell Line Designation: HUV-EC-C
ATCC Catalog No. CRL-1730™

Table of Contents:

o Cell Line Description

o Biosafety Level

o Use Restrictions

¢ Handling Procedure for Frozen Cells
e Handling Procedure for Flask Cultures
e Subculturing Procedure

o Medium Renewal Procedure
Complete Growth Medium
Cryoprotectant Medium

References

Replacement Policy

Specific Batch Information

Cell Line Description
Organism: Homo sapiens (human)
Tissue: umbilical vein; vascular endothelium
Morphology: endothelial
Growth Properties: adherent
Tumorigenic: the cells were not tumorigenic in
immunosuppressed mice, but did form colonies in semisolid
medium.
DNA profile (STR analysis):

Amelogenin: X

CSF1PO: 11,12

D13S317: 9,11

D16S539: 11,12

D5S818: 11,12

D7S820: 8,12

THO1: 6,9.3

TPOX: 8,11

vWA: 16
Products: factor VI
Depositors: H. Hoshi
Comments: Endothelial Cell Growth Supplement (ECGS)
and unidentified factors from bovine pituitary, hypothalamus
or whole brain extracts are mitogenic for this line.
The cells have a life expectancy of 50 to 60 population
doublings.
Karyotype: This is a hypodiploid human cell line. The modal
chromosome number was 45 occurring in 72% of cells
counted. The rate of polyploid cells was 15.8%. All cells had
monosomic N13 and the subclone with additional
monosomic N15 predominates. Other coexisting subclones
include those with 46,XX,-11,-13,i(11p),i(11gq) and
46,XX,+11,-13 karyotypes. Both X chromosomes appear
normal.
Note: Cytogenetic information is based on initial seed stock
at ATCC. Cytogenetic instability has been reported in the
literature for some cell lines.

American Type Culture Collection
P.O. Box 1549

Manassas, VA 20108 USA
www.atcc.org
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Biosafety Level: 1

Appropriate safety procedures should always he used with
this material. Laboratory safety is discussed in the following
publication: Biosafety in Microbiological and Biomedical
Laboratories, 4th ed. HHS Publication No. (CDC) 93-8395.
U.S. Department of Health and Human Services, Centers for
Disease Control and Prevention. Washington DC: U.S.
Government Printing Office; 1999. The entire text is
available online at
www.cdc.gov/od/ohs/biosfty/ombld4/bmbldtoc.htm

Use Restrictions

These cells are distributed for research purposes
only. ATCC recommends that individuals contemplating
commercial use of any cell line first contact the originating
investigator to negotiate an agreement.  Third party
distribution of this cell line is discouraged, since this practice
has resulted in the unintentional spreading of contaminated
cell lines.

Handling Procedure for Frozen Cells

To insure the highest level of viability, thaw the vial
and initiate the culture as soon as possible upon receipt. If
upon arrival, continued storage of the frozen culture is
necessary, it should be stored in liquid nitrogen vapor phase
and not at =70°C. Storage at —70°C will result in loss of
viability.

SAFETY PRECAUTION: ATCC highly recommends that
protective gloves and clothing always be used and a full
face mask always be worn when handling frozen vials.
It is important to note that some vials leak when submersed
in liquid nitrogen and will slowly fill with liquid nitrogen.
Upon thawing, the conversion of the liquid nitrogen back to
its gas phase may result in the vessel exploding or blowing
off its cap with dangerous force creating flying debris.

1. Thaw the vial by gentle agitation in a 37°C water bath.
To reduce the possibility of contamination, keep the O-
ring and cap out of the water. Thawing should be rapid
(approximately 2 minutes).

2. Remove the vial from the water bath as soon as the
contents are thawed, and decontaminate by dipping in
or spraying with 70% ethanol. All of the operations from
this point on should be carried out under strict aseptic
conditions.

3. Transfer the vial contents to a centrifuge tube
containing 9.0 ml complete culture medium. and spin at
approximately 125 xg for 5 to7 minutes.

4. Resuspend cell pellet with the recommended complete
medium (see the specific batch information for the
culture recommended dilution ratio). and dispense into

800-638-6597 or 703-365-2700
Fax: 703-365-2750

E-mail: tech@atcc.org

Or contact your local distributor.
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a new cullure flask. /t is important to avoid excessive
alkalinity of the medium during recovery of the cells. it
is suggested that, prior to the addition of the vial
contents, the culfure vessel confaining the complefe
growth medium be placed into the incubator for at least
15 minutes to allow the medium to reach its normal pH
(7.0to 7.6). pH (7.0 to 7.6).

5. Incubate the culture at 37°C in a suitable incubator. A
5% CO; in air atmosphere is recommended if using the
medium described on this product sheet

Handling Procedure for Flask Cultures

The flask was seeded with cells (see specific baich
information} grown and completely filled with medium at
ATCC to prevent loss of cells during shipping.

1. Upon receipt visually examine the culture for
macroscopic evidence of any microbial contamination.
Using an inverted microscope (preferably equipped with
phase-contrast optics), carefully check for any evidence
of microbial contamination. Also check to determine if
the majority of cells are still attached to the bottom of
the flask; during shipping the cultures are sometimes
handled roughly and many of the cells often detach and
become suspended in the culture medium (but are still
viable).

2. If the cells are still attached, aseplically remove all of
the growth medium except for approximately 5 to 10 ml
to cover the floor of the flask. The old medium can be
saved for reuse. Incubate the cells at 37°C in a 5%
carbon dioxide gas phase until they are ready to be
subcultured.

3. If the cells are not attached, aseptically remove the
entire contents of the flask and centrifuge at 125 xg for
5 to 10 minutes to spin down the suspended cells into a
soft pellet. Remove all but 5 ml of supernatant medium,
then resuspend the cells in the remaining medium and
add back to a 25 cm’ flask. The old medium can be
saved for reuse. Incubate at 37°C in a 5% carbon
dioxide gas phase unlil they are ready to be
subcultured.

Subculturing Procedure

Volumes used in this protocol are for 75 cm2 flagk;
proportionally reduce or increase amount of dissociation
medium for culture vessels of other sizes.

1. Remove and discard culture medium.

2. Briefly rinse the cell layer with 0.25% (w/v) Trypsin-
0.53mM EDTA sclution to remove all traces of serum,
which contains trypsin inhibitor.

3. Add 2.0 to 3.0 ml of Trypsin-EDTA solution to flask and
observe cells under an inverted microscope until cell
layer is dispersed (usually within 5 to 15 minutes).

American Type Cuiture Collection
P.O. Box 1549

Manassas, VA 20108 USA
www . atcc.org
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Note: To avaid clumping do not agitate the cells by
hitting or shaking the flask while waiting for the cells to
detach. Cells that are difficult to detach may be placed at
37°C to facilitate dispersal.

4. Add6.0to 8.0 ml of complete growth medium and
aspirate cells by gently pipetting.

5. Add appropriate aliquots of the cell suspension to new
culture vessels.
Subcultivation ratio : 1:2 1o 1:3.

6. Incubate cuitures at 37°C.

Note: For more information on enzymatic dissociation
and subculturing of cell lines consult Chapter 13 in Culture
Of Animal Cells: A Manual Of Basic Technigue by R. lan
Freshney, 5th edition, published by Wiley-Liss, N.Y., 2005.

Medium Renewal
Two to three times weekly.

Complete Growth Medium
The base medium for this cell line is ATCC-formulated of F-
12K Medium, Catalog No. 30-2004.
To make the complete growth medium, add the following
components to the base medium:

» (0. 1mg/ml heparin

¢0.03-0.06 mg/ml endothelial cell growth supplement

(ECGS)

«fetal bovine serum o a final concentration of 10%
This medium is formulated for use with a 5% carbon dioxide
gas phase.
ATCC tested fetal bovine serum is available as ATCC
Catalog No. 30-2020.

Cryoprotectant Medium
Complete  growth  medium  described above
stipplemented with 5% (v/v) DMSO.
Cell culture tested DMSO is available as ATCC Catalog
No. 4-X.

Additional Information

Additional product and technical information can be
obtained from the catalog references and the ATCC
Technical Information site at www.atcc.org, or by e-mail at
tech@atcc.org.
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ATCC Warranty

The viability of ATCC products is warranted for 30 days from
the date of shipment. If you feel there is a problem with this
product, contact Technical Services by phone at 800-638-
6597 (U.S., Canada, and Puerto Rico) or 703-365-2700
(elsewhere) or by e-mail at tech@atcc.org.

Disclaimers
This product is intended for laboratory research purposes
only. It is not intended for use in humans.

While ATCC uses reasonable efforts to include accurate and
up-to-date information on this product sheet, ATCC makes
no warranties or representations as to its accuracy. Citations
from scientific literature and patents are provided for
informational purposes only. ATCC does not warrant that
such information has been confirmed to be accurate.

This product is sent with the condition that you are
responsible for its safe storage, handling, and use. ATCC is
not liable for any damages or injuries arising from receipt
andfor use of this product. While reasonable effort is made
to insure authenticity and reliability of strains on deposit,
ATCC is not liable for damages arising from the
misidentification or misrepresentation of cultures.

Please see the enclosed Material Transfer Agreement
(MTA) for further details regarding the use of this product.
The MTA is also available on our Web site at
www.atcc.org.
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Cell Line Description

Organism: Mus muscufus (mouse)

Strain: NIH/Swiss

Tissue: embryo

Morphology: fibroblast

Growth properties: adherent

VirusSuscept: murine sarcoma viruses; murine leukemia
viruses

Depositors: S.A. Aaronson

Comments: The NIH/3T3, a continuous cell line of highly
contact-inhibited cells was established from NIH Swiss
mouse embryo cultures in the same manner as the original
random bred 3T3 (ATCC CCL-92™) and the inbred BALB/c
3T3 (ATCC CCL-163™). The established NIH/3T3 line was
subjected to more than 5 serial cycles of subcloning in order
to develop a subclone with morphologic characteristics best
suited for transformation assays. These cells are useful for
DNA transfection and transformation studies.

Tested and found negative for ectromelia virus (mousepox).

Biosafety Level: 1

Appropriate safety procedures should always be used with
this material. Laboratory safety is discussed in the following
publication: Biosafety in Microbiological and Biomedical
Laboratories, 4th ed. HHS Publication No. (CDC) 93-8395.
U.S. Department of Health and Human Services, Centers for
Disease Control and Prevention. Washington DC: U.S.
Government Printing Office; 1999. The entire text is available
online at www.cdc.gov/od/ohs/biosfty/bmbld/bmbldtoc.htm.

Use Restrictions

These cells are distributed for research purposes
only. ATCC recommends that individuals contemplating
commercial use of any cell line first contact the originating
investigator to negotiate an agreement. Third party
distribution of this cell line is discouraged, since this practice
has resulted in the unintentional spreading of cell lines
contaminated with inappropriate animal cells or microbes.

American Type Culture Collection
P.O. Box 1549

Manassas, VA 20108 USA
www.atcc.org
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Handling Procedure for Frozen Cells

To insure the highest level of viability, thaw the vial and
initiate the culture as soon as possible upon receipt. If upon
arrival, continued storage of the frozen culture is necessary,
it should be stored in liquid nitrogen vapor phase and not at —
70°C. Storage at—70°C will result in loss of viability.

SAFETY PRECAUTION: ATCC highly recommends that
protective gloves and clothing always be used and a full
face mask always bhe worn when handling frozen vials. [t
is important to note that some vials leak when submersed in
liquid nitrogen and will slowly fill with liquid nitrogen. Upon
thawing, the conversion of the liquid nitrogen back to its gas
phase may result in the vessel exploding or blowing off its
cap with dangerous force creating flying debris.

1. Thaw the vial by gentle agitation in a 37°C water bath.
To reduce the possibility of contamination, keep the O-
ring and cap out of the water. Thawing should be rapid
(approximately 2 minutes).

2. Remove the vial from the water bath as soon as the
contents are thawed, and decontaminate by dipping in or
spraying with 70% ethanol. All of the operations from this
point on should be carried out under strict aseptic
conditions.

3. Transfer the vial contents to a centrifuge tube containing
9.0 ml complete growth medium and spin at
approximately 125 xg for 5 to 7 minutes.

4, Resuspend cell pellet with the recommended complete
growth medium (see the specific batch information for
the culture recommended dilution ratio) and dispense
into a 25 cm? or a 75 cm? culture flask. /t is important to
avoid excessive alkalinity of the medium during recovery
of the cells. It is suggested that, prior to the addition of
the vial contents, the culture vessel containing the
complete growth medium be placed into the incubator for
at least 15 minutes to allow the medium fto reach its
normal pH (7.0 to 7.6).

5. Incubate the culture at 37°C in a suitable incubator. A
5% CO3 in air atmosphere is recommended if using the
medium described on this product.

Handling Procedure For Flask Cultures

The flask was seeded with cells (see specific batch
information) grown and completely filled with medium at
ATCC to prevent loss of cells during shipping.

1. Upon receipt visually examine the culture for
macroscopic evidence of any microbial contamination.
Using an inverted microscope (preferably equipped with
phase-contrast optics), carefully check for any evidence
of microbial contamination. Also check to determine if
the majority of cells are still attached to the bottom of the
flask; during shipping the cultures are sometimes

800-638-6597 or 703-365-2700
Fax: 703-365-2750

E-mail: tech@atcc.org

Or contact your local distributor.
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handled roughly and many of the cells often delach and
become suspended in the culture medium (but are still
viable).

2. If the cells are still attached, aseptically remove all but
5 to 10 ml of the shipping medium. The shipping
medium can be saved for reuse. Incubate the cells at
37°C in a 5% CQ;z in air atmosphere until they are
ready to be subcultured.

3. If the cells are not attached, aseptically remove the
entire contents of the flask and centrifuge at 125 xg for 5
te 10 minutes. Remove shipping medium and save.
Resuspend the pelleted cells in 10 ml of this medium
and add to 25 cm? flask. Incubate at 37°C in a 5% CO»
in air atmosphere until cells are ready to be subcultured.

Subculturing Procedure

Never allow the culture to become completely confluent.
Subculture at 80% confluency or less,

Volumes used in this protocol are for 75 cm2 flask;
proportionally reduce or increase amount of dissociation
medium for culture vessels of other sizes.

1. Remove and discard cuiture medium.

2. Briefly rinse the cell layer with 0.25% (wiv) Trypsin-
0.53mM EDTA solution to remove all traces of serum
which contains trypsin inhibitor.

3. Add 2.0to 3.0 ml of Trypsin-EDTA solution to flask and
observe cells under an inverted microscope until cell
layer is dispersed (usually within 5 to 10 minutes).

Note: To avoid clumping do not agitate the cells by hitting or
shaking the flagk while waiting for the cells to detach. Cells
that are difficult to detach may be placed at 37°C to facilitate
dispersal.

4. Add 6.0 to 8.0 ml of complete growth medium and
aspirate cells by gently pipetting.

5. Add appropriate aliquots of the cell supension to new
culture vessels. Use 3-5 x 10(3) cellsfcm? and subculture
about every 3 days.

Note: In order to maintain this property of high contact
inhibition it is necessary to transfer routinely at only high
dilutions, otherwise variants tend to be selected having
reduced contact inhibition. Such low density make culture
vessels appear sparse and cell growth sensitive to sub-
optimal temperature and media conditions.

6. Incubate cultures at 37°C.

Note: For more information on enzymatic dissociation
and subculturing of cell lines consult Chapter 10 in Culture
of Animal Cells, a manual of Basic Technigue by R. tan
Freshney, 3rd edition, published by Alan R. Liss, N.Y., 1994.
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Medium Renewal
Two times per week.

Complete Growth Medium
The base medium for this cell line is ATCC-formulated
Dulbecco's Modified Eagle's Medium, Catalog No. 30-2002.
To make the complete growth medium, add the following
components to the base medium:

ebovine calf serum to a final concentration of 10%
This medium is formulated for use with a 5% CO2 in air
atmosphere. (Standard DMEM formulations contain 3.7 g/L
sodium bicarbonate and a 10% COz in air atmosphere is
then recommended).
The calf serum initially employed and found to be satisfactory
was from the Colorado Serum Co. Denver.

Cryoprotectant Medium

Complete growth medium described above supplemented
with 5% (v/v) DMSO.

Cell culture tested DMSO is available as ATCC Catalog No.
4-X.

Additional Information

Additional product and technical information can be obtained
from the catalog references and the ATCC Web site al
www.atcc.org, or by e-mail at tech@atcc.org.
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ATCC Warranty

The viability of ATCC products is warranted for 30 days from
the date of shipment. If you feel there is a problem with this
product, contact Technical Services by phone at 800-638-
6597 (U.S., Canada, and Puerto Rico) or 703-365-2700
(elsewhere) or by e-mail at tech@atcc.org.

Disclaimers
This product is intended for laboratory research purposes
only. It is not intended for use in humans.

While ATCC uses reasonable efforts to include accurate and
up-to-date information on this product sheet, ATCC makes
no warranties or representations as to its accuracy. Citations
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from scientific literature and patents are provided for
informational purposes only. ATCC does not warrant that
such information has been confirmed to be accurate.

This product is sent with the condition that you are
responsible for its safe storage, handling, and use. ATCC is
not liable for any damages or injuries arising from receipt
and/or use of this product. While reasonable effort is made to
insure authenticity and reliability of strains on deposit, ATCC
is not liable for damages arising from the misidentification or
misrepresentation of cultures.

Please see the enclosed Material Transfer Agreement (MTA)
for further details regarding the use of this product. The
MTA is also available on our Web site at www.atcc.org.
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Plasmid

oGIPZ
pGIPZ
pGL3-Promoter
Vector
pGL3-Promoter
Vector
pGL3-Promoter
Vector

pGL3-Control Vector

pGLA.76 (hRUC)
Vector
pGFP-V-RS
pGFP-V-RS

PGFP-V-R$

Source

open Biosystems
open Bicsystems

open Biosystems
Promega
Promega
Promega

Promega

QriGene
Origene

Origene

Plasmid Record

Gene Transfected

shRNA-Control
shRNA-Nodal

Nodal MNDE-WT

Nodal MNDE-M1

Nodal MNDE-M2
Control Firefly Luciferase

Contrel Renilla Luciferase

. empty vector
scrambled shRNA
HuSH 29mer shRNA Constructs
against NODAL {4 sequences)

Changes that Result from the Transfection

Control; no effect
Knock down of Nodal

To test Nodal enhancer activity via luciferase reporter

To test Nodal enhancer activity with site 1 mutation via
luciferase reporter

To test Nodal enhancer activity with site 2 mutation via
luciferase reporter

Contrel Firefly Luciferase acitivity

Control Firefly Luciferase acitivity for normatization

Control; no effect
Control; no effect

Knockdown Nodal expression

pReceiver-M13 GeneCopoeia TGFBRII Overexpress Type |l receptor
pReceiver-M13 GeneCepoeia ALK4 Overexpress ALK4
pReceiver-M13 GeneCepoeia ALK7 Dverexpress ALK7
pReceiver-M13 GeneCopoela EX-EGFP-M13 Express eGEP
pTRIPZ open Biosystems Nodal shRNA _Conditionally Knock out Nodal using Tet on and Tet Gff
pTRIPZ open Biosystems Nodal shRNA Conditionally Knock out Nodal using Tet on and Tet Gff
pTRIPZ open Biosystems Noda!l shRNA Conditionally Knock cut Nodal using Tet on and Tet Gff
pTRIPZ open Biosystems RHS4743 Conditionally express turbo RFP using Tet on and Tet off
pTRIPZ open Biosystems sFRP2 shRNA Conditionally Knockout sFRP2
pTRIPZ apen Biosystems sFRP2 shRNA Conditionally Knockout sFRP2
pTRIPZ open Biosystems sFRP2 shRNA Conditionally Knockout sFRP2
pTRIPZ open Biosystems sFRP2 shRNA Conditionally Knackout sFRP2
pTRIPZ open Biosystems sFRP2 shRNA Conditionally Knockout sFRP2
pCMV6-XL4 OriGene Nodal-DDK-MYC Nodal Overexpression and the outcome from Nodal
pCR 4-TOPQ Invitrogen pCR 4-TOPO 3956bp PCR product as partion of Nodal Transcript
pCDNA 3 Invitrogen GFP Express GFP
pCMVE-XLS OriGene empty vector Control; no effect
pPCMVE-XL5 OriGene XL5-HIF 1a Express HIF-1a
ptdTomato Clontech TdTomato Express TdTomato




Use of the miR30 design also allowed the use of "rules-based’ designs for target sequence selection. One such rule
is the destabilizing of the 5* end of the antisense strand which resulcs in strand specific incorporation of miRNAs
into RISC.

The proprietary design algorithm targets sequences in coding regions and the 3’UTR with the additional
requirement that they contain greater than 3 mismatches to any other sequence in the human or mouse genomes.

Fach shRNA construct has been sequence verified to ensure a match to the rarget gene. To assure you the highest
possibility of modulating the gene expression level, each gene is represented by multiple shRNA constructs, each
covering a unique region of the target gene.

Vector Information
Versatile Vector Design
Features of the pGIPZ lentiviral vector (Figure 2-3, Table 1) that make it a versatile tool for RNAi studies include:

o Ability to perform transfections or transductions using the replication incompetent lentivirus (Shimada, et al. 1995)

e TurboGFP and shRNAmir are part of a bicistronic transcript allowing the visual marking of shRNAmir
expressing cells

o Amenable to in vitro and in vivo applications
e Puromycin drug resistance marker for selecting stable cell lines

e Molecular barcodes enable multiplexed screening in pools

CMV

B CPPT fZe ot IGFPIIRESIPuroll shRNAMir SAIRE
| N\ s
= pPGIPZ

~ pUC Ori
Figure 2. pGIPZ lentiviral vector
Table 1. Features of the pGIPZ vector
or Eleme ‘
CMYV Promorter RNA Polymerase [ promoter
cPPT Cenrral Polypurine tracr helps translocation into the nucleus of non-dividing cells
WRE Enhances the stability and translation of transcripts
TurboGFP Marker to track sShRNAmir expression
IRES-puro resistance Mammalian selectable marker
Amp resistance Ampicillin (carbenicillin} bacterial selectable marker
S'ITR 3" long terminal repeat
pUC ori High copy replication and maintenance of plasmid in E. coli
SIN-LTR 3' self inactivating long terminal repeat (Shimada, et al, 1993)
RRE Rev response element
Zeo resistance Bacterial selectable marker
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Figure 3. Detailed vector map of pGIPZ lentiviral vector.

Antibiotic Resistance
pGIPZ contains 3 antibiotic resistance markers (Table 2).

Quality Control
Table 2. Antibiotic resistances conveyed by pSM2

Ampicillin (carbenicillin) 100 pg/ml Bacterial selection marker (outside LTRs)
Zeocin 25pg/ml Bacterial selection marker (inside L'TRs)
Puromycin Variable Mammalian selectable marker

The GIPZ Lentiviral shRNAmir Library has passed through internal QC processes to ensure high quality and low
recombination (Figures 4 and 5).

O Y ol

Mtnllﬂﬂﬂulﬂourwu

Figure 4. Representative shRNAmir containing pGIPZ lentiviral clones grown for 16 hours at 30°C and the plasmid isolated and normalized to a
standard concentration. Clones were then digested with Sacll and run out on a gel. The expected band sizes are 1259 bp, 2502 bp, 7927 bp. No
recombinant products are visible. 10 kb molecular weight ladder (10 kb, 7 kb, 5 kb, 4 kb, 3 kb, 2.5 kb, 2 kb, 1.5 kb, 1kb)
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Promega Figure Display - 0747va

pgl3-control vector

il ko
recdishon)

Amgy T
Sacl
RAs
il
Simal
pGL3-Control Y|
Veclor Bl

[S2leslgn

SVAr Pl
Hittc e Z45
SWan Enbancer Heol 276
RS Tr s
Hardb3n

S3A0 fate X

pbetAg siggal _ WP.-/ !
{hiar et reporter) - _ i
Hisal 2099 ap 1uz ™ — i

Promega Corperation ~ 2800 Woods Hollow Road ~ Madison, WI USA
608-274-4330

http://www.promega.com/figures/popup.asp?partno=e1741&product=pgl3-control+vecto...

Page | of 1

10/27/2010



Promega Figure Display - 4725ma

=

{306 Sall
00 Bantl |

T
SV Tale

nohy{AY signal

Shi
Hindtl
hRtue

Promega Corporation ~ 2800 Woods Hollow Road ~ Madison, WI USA
608-274-4330

http://www.promega.com/figures/popup.asp?fn=4725ma

Syrthalic podyi A sagrslf
Iranscnphional pavece sile

- Ay B {lor background rodust on)
Shl G

Acnihl 1h

Ryzng 10

EcolCHE | 24

PGL4.70[ hRte] L O R
,UE,GIDr - )(ho'l "4
(35220p) Bl a7

i &)

GG

Page 1 of 1

10/27/2010



Page 1 of |

Loop
Ao
o - .
Targel Sequence 1 ; Torget Ssquence RC ]
PR AN A AR TTTTTIGGRA

el

&0 Prsvag
& B,
; pGFP-V-RS
5 (7584 bp)

RE Y nvorsn comgdomont

hitp://www.origene.com/assets/Images/shRNA/pGFP-V-RS.jpg 10/27/2010



= _TM
www.genecopoeia.com

Expressway to Discovery

OmicsLink™ Expression Clone (CMV Promoter)

MC1

uce Vector Features

. Promoter CMV
pRecelver-M13(a,x,y) ' Host Cell Mammalian
E x pression Clone [ Bacterial selection antibiotic Ampicillin
Mammalian selection marker Yes
Tag Flag
pReceiver-M13a
CMV Xmnl ORF Xhol Notl
e e s T TGGAAGGAGTTCGAACCATG 7 A . TACCTCGAGTGCGGCCGCATGGCTAGC
NspV
Flag
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Table 1. Features of the

TRIPZ vector

Vector Element

Utility

TRE-minCMV promoter

Tetracycline responsive RNA Polymerase Il promoter

UBC promoter

Drives expression of tTA3 and IRES-puro

rnTA3 Reverse tetracycline transactivator

cPPT Central Polypurine tract helps translocation into the nucleus of non-dividing cells
WRE Enhances the stability and translation of transcripts

TurboRFP Marker to track shRNAmir expression

IRES-Puro resistance

Mammalian selectable marker

Amp resistance

Ampicillin (carbenicillin) bacterial selectable marker.

5'LTR 5' long terminal repeat
UC ori High copy replication and maintenance of plasmid in E.coli
SIN-LTR Self inactivating long terminal repeat (Shimada, et al. 1995)
RRE Rev response element
Zeo resistance Bacterial selectable marker
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Figure 3. Detailed Vector Map of the pTRIPZ™ |entiviral vector (without hairpin). The empty vector is

13320bp in size
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from its natural state to consist of a string of operators fused to the CMV minimal promoter,
exhibits reduced basal expression and tighter binding to the second component, the
transactivator. The pTRIPZ transactivator, known as the reverse tetracycline transactivator 3
(rtTA3) binds to and activates expression from TRE promoters in the presence of doxycycline.
The rtTA3 transactivator is a modified version of the wildtype in two ways. First, unlike the
original tetracycline transactivator the rtTA3 is modified to bind to the TRE in the presence of
doxycycline rather than in its absence. Secondly, there are three mutations within the
transactivator that increase its sensitivity to doxycycline by 25-fold over the initial rtTA without
increasing background activity (Das, Zhou et al. 2004).

Use of TurboRFP in the pTRIPZ™ vector

As an added feature of the pTRIPZ vector, the TRE drives the expression of a TurboRFP
reporter in addition to the shRNAmir. This induced expression of TurboRFP enables the user to
easily observe expression from the TRE promoter, allowing quick assessment of factors such
as: basal expression, viral titer, transduction efficiency/efficacy and overall technical success.

Tet-On® or Tet-Off® configuration is possible

The pTRIPZ vector is versatile in that it can be easily converted to a Tet-Off® capable vector
using Cre/loxP technology or classical restriction digest. The rtTA3 is flanked by loxP sites
allowing in vitro or in vivo excision of the tTA3 by exposure to Cre recombinase. The tTA3 is
also flanked by a pair of BamHI restriction sites allowing for straightforward cleavage and
ligation of the vector to remove the tTA3. Without the tTA3 present on the vector a tetracycline
transactivator (tTA) can be added extraneously to the system allowing it to function as Tet-Off®:
where expression of shRNAmir and TurboRFP are alternatively induced in the absence of
doxycycline. The functionality and versatility of the pTRIPZ vector is thus unsurpassed in the
field of RNAI.

VECTOR INFORMATION
Versatile vector design
Features of the pTRIPZ inducible lentiviral vector (Figure 2-3, Table 1) that make it a versatile
tool for RNAI studies include:
o Ability to use the vector in either a Tet-On® or Tet-Off® configuration
o  TurboRFP and shRNAmir are part of a single transcript allowing the visual marking of
shRNAmir expressing cells

e Amenable to in vitro and in vivo applications

o Inducible RNAi expanded to include both dividing and non-dividing cell lines

o Puromycin drug resistance marker for selecting stable cell lines

e Molecular barcodes enable multiplexed screening in pools

TRE uBc
2 CPPT g Zao'ss tRFP JHRSHRNARIE Sy rtTA3 JIRES 3 Puro’ JllRE
e N N
x 22 2
= Ly
(ko PTRIPZ ]
Amp" pUC sv40 Ori

Figure 2. pTRIPZ lentiviral vector
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Comments for pcDNA3: @®

5446 nucleotides ‘.9 I nvi trogen

CMV promoter: bases 209-863 . :
L7 prgmoter: bases 864-882 life technologies
Polylinker: bases 889-994

Sp6 promoter: bases 999-1016

BGH poly A: bases 1018-1249

SV40 promoter: bases 1790-2115

SV40 origin of replication: bases 1984-2069

Neomycin ORF: bases 2151-2945

SV40 poly A: bases 3000-3372

ColE1 origin: bases 3632-4305

Ampicillin ORF: bases 4450-5310

* There is an ATG upstream A-150228

of the Xba | site.

The sequence of pcDNA3 has been compiled from information in sequence databases, published sequences,
and other sources. This vector has not yet been completely sequenced. If you suspect an error in the
sequence, please contact Invitrogen's Technical Services Department.
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ptdTomato Vector Information

lac

5
MCS

puc

Xbal
(259) Agel
(277)

ptdTomato
tdTomato
4065 bp
Amp'
MCS
5' MCS Asp718
Kpnl
Smal
Sall Xmal
HindIIl Accl BamHI Agel

234 GCCAAGCTTG CATGCCTGCA GGTCGACTCT AGAGGATCCC CGGGTACCGG TCGCCACCAT
CGGTTCGAAC GTACGGACGT CCAGCTGAGA TCTCCTAGGG GCCCATGGCC AGCGGTGGTA

3' MCS

Notl EcoRI
1720 TACAAGTAGG CGGCCGCGAC TCTAGAATTC
ATGTTCATCC GCCGGCGCTG AGATCTTAAG

ptdTomato Vector Map and Multiple Cloning Sites (MCS).

Description

ptdTomato encodes tdTomato, a member of the family of fruit fluorescent proteins (1)
derived from the Discosoma sp. red fluorescent protein, DsRed (2). Because the Tomato
protein has a tendency to dimerize, the vector was designed with two copies of the
Tomato coding region linked together to allow intramolecular dimerization. As a result,
each tdTomato RNA transcript encodes a tandem dimer of the Tomato protein (excitation
and emission maxima equal 554nm and 581nm, respectively).

In ptdTomato, the tdTomato coding sequence (2) is flanked by restriction sites (5' MCS
and 3' MCS) that make it easy to excise the gene for use in other cloning applications. In
E. coli, tdTomato is expressed from the /ac promoter (P, ) as a fusion with several amino
acids, including the first five amino acids of the LacZ protein. Note, however, that if the
tdTomato coding sequence is excised using a restriction site in the 5' MCS, the protein
will no longer be expressed as a fusion (as it is when expressed from the /ac promoter}.

(PR882588; published 10 October 2008)
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