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CANCER CELL ASSAYS
The behavior of cancer cells has both intrigued and plagued scientists for years. As a provider

of tools for cancer research, Trevigen has developed and optimized assay formats and charac-

terized the factors affecting basement membrane protein-dependent in vitro assays for cancer

and endothelial cells. Keeping the researcher in mind, we emphasized sensitivity, accuracy,

and ease of use. The culmination of this development work is a series of products and meth-

ods designed to study cancer progression at the cellular level. These include assays that meas-

ure the critical cellular functions of adhesion, proliferation, migration, and invasion, as well as

3-D assays that may be used to assess cellular differentiation, morphology, angiogenic poten-

tial, and molecular composition of cells within their physiological microenvironment.

3-D KITS & REAGENTS

Recent studies indicate that the composition of the  extra-
cellular environment influences cellular responses to apop-
tosis inducing agents implicating a role for extracellular 
proteins in influencing both toxicity and drug resistance. As
a result, this environment must be mimicked during the
course of cell-based studies to provide the most ac curate
translation to animal models.

The Cultrex ! 3-D Culture Cell Proliferation Assays allow for
a more physiologically relevant assessment when usi ng cell
models in the screening process for compounds that influ-
ence toxicity. These assays offer a flexible, standardized,
high-throughput format for quantitating the degree to which
pharmacological compounds influence toxicity or tumori-
genicity within in vivo-like environments.

Trevigen's 3-D Reagents are produced and qualified specifi-
cally for use in 3-D culture studies.

Description Size Catalog No.

Cultrex 3-D!BME!Cell!Proliferation!Assay!! 96!Tests 3445-096-K

Cultrex 3-D!Collagen!I!Cell!Proliferation!Assay! 96!Tests 3447-096-K

Cultrex ! 3-D!Laminin!I!Cell!Proliferation!Assay 96!Tests 3446-096-K

Cultrex 3-D!Culture!Matrix" Cell

Harvesting!Kit 20!Tests 3448-020-K

Cultrex 3-D!Culture!Matrix"! BME 1!ml 3445-001-01

Cultrex 3-D!Culture!Matrix"! BME 5!ml 3445-005-01

Cultrex 3-D!Culture!Matrix"! BME 15!ml 3445-048-01

Cultrex 3-D!Culture!Matrix"! Rat!Collagen!I 100!mg 3447-020-01

Cultrex 3-D!Culture!Matrix"! Mouse!Laminin!I 5!ml 3446-005-01

Detection of luminal hollowing in MCF-10A, mammary epithelial acinar structures. Cells
were labeled with 2 � M Calcein AM and 1 � M EtBr for 15 min. prior to imaging. Green cells
indicate conversion of calcein AM to calcein by living cells, and red cells indicate compro-
mised plasma membrane of dead cells. 

Nuclear morphology of MCF-10A, mammary epithelial acinar structures, as depicted using
1X SYBR Green reagent. 3-D structures were imaged using a Nikon Eclipse E400 microscope
(100X magnification) using epifluorescence with a FITC filter and images were captured using a
Q Imaging Micropublisher 3.3 camera.

Background photo: Primary embryonic submandibular epithelium cultured in Cultrex! 3-D Laminin I. Image courtesy of Matthew P. Hoffman.
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The presence of 3-D hydrogels has no significant effect on readout. Stripwells were
coated with 35 � l of either Collagen I, Laminin I, or BME, and allowed to polymerize
at 37" C. MDA-MB-231 cells were serially diluted and seeded in both coated and
uncoated stripwells as indicated on the graph, and 15 � l of 3-D Culture Proliferation
Reagent was added to each well. Absorbance at 450 nm was recorded after 2 hours.

2

Proliferation of MDA-MB-231 cells in different extracellular environments in the presence of 50 � M
Etoposide. 3-D Culture was conducted using the tumorigenicity protocol. Briefly, cells were seeded
in the presence or absence of ECM proteins and treated after two hours. Cell cultures were incu-
bated at 37" C 5% CO2 for 4 days. Then 15 � l of 3-D Culture Cell Proliferation Reagent was added to
each well, and absorbance at 450 nm was determined at 2 hours. Values were assessed as a per-
centage of untreated controls.
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Morphology of MCF-10A normal
mammary epithelial cells in tradi-
tional 2-D (A) and 3-D BME (B) cell
culture and MCF-7 mammary 
adenocarcinoma cells in tradition-
al 2-D (C) and 3-D BME (D) cell
culture, scale = 250 � m.

Non transgenic primary mammary cells
grown in Cultrex! 3-D Culture Matrix
develop into a polarized acinus. Confocal
microscopy (5 � m projection) demon-
strates epithelial polarity: DAPI stain,
blue: GM130, red (Golgi protein, apical
marker; panel A), ZO1, green (tight junc-
tions, apical; panel B); Integrin a6,
magenta (baso-lateral; panel C), overlay
shown in panel D. Images courtesy of
Martin Jechlinger.

Evaluation of RNA expression via RT-PCR (A)
and protein expression via Western blotting
(B) for GAPDH from MCF-10A and MCF-7
mammary epithelial cells isolated from either
traditional 2-D culture or using Cultrex! 3-D
Culture Matrix# Cell Harvesting Kit.

SUPPORTING DATA

A B C D

MCF-10A MCF-10A MCF-7 MCF-7

3-D Culture Polarity

3-D Gene
Expression

A B

pBR322Msp1!digest

2D!MCF-10A

2D!MCF-7

3D!BME!MCF-10A

3D!BME!MCF-7

No!DNA

Broad!Range!Standard

2D!MCF-10A

2D!MCF-7

3D!BME!MCF-10A

3D!BME!MCF-7

3-D Proliferation

3-D Morphology
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CITATIONS

Laminin-1 induces E-cadherin expression in 3-dimensional cultured breast cancer cells by inhibiting DNA
methyltransferase 1 and reversing promoter methylation status

Benton G., Crooke E., and George J. 
FASEB J, Jul 2009; 10.1096/fj.08-128702.

Advancing science and technology via 3-D culture on basement membrane matrix

Benton G., George J., Kleinman H.K., and Arnaoutova I.P.
J Cell Physiol. , 221:18-25, 2009.

The endothelial cell tube formation assay on basement membrane turns 20: state of the science and the art

Arnaoutova I.P., George J., Kleinman H.K., and Benton G. 
Angiogenesis , April 28, 2009.

Regulation of transgenes in three-dimensional cultures of primary mouse mammary cells demonstrates
oncogene dependence and identifies cells that survive deinduction

Jechlinger M., Podsypanina K., and Varmus H. 
Genes Dev., 2009; 23: 1677-1688.

Transition from dormancy to metastatic growth is dependent on the extracellular matrix and 
cytoskeletal agents

Barkan D., Kleinman H.K., Simmons J.L., Asmussen H. , Kamaraju A.K., Hoenorhoff M., Liu Z., Costes S.V., Cho
E.H., Lockett S.J., Khanna C., Chambers, A.F. and G reen J.
Cancer Res., 68: 6241-6250, 2008.

Fibroblasts Isolated from Common Sites of Breast Cancer Metastasis Enhance Cancer Cell Growth Rates
and Invasiveness in an Interleukin-6±Dependent Mann er

Studebaker A.W., Storci G., Werbeck J.L., Sansone P., Sasser A.K., Tavolari S., Huang T., Chan M.W.Y.,  Marini
F.C., Rosol T.J., Bonaf" M., and Hall B.M.
Cancer Res., Nov 2008; 68: 9087 - 9095.

Human bone marrow stromal cells enhance breast cancer cell growth rates in a cell line-dependent manner
when evaluated in 3-D tumor environments

Sasser A.K., Mundy B.L., Smith K.M., Studebaker A.W., Axel A.E., Haidet A.M., Fernandez S.A., and Hall B.M. 
Cancer Lett ., 254: 255-264, 2007.

The morphologies of breast cancer cell lines in three-dimensional assays correlate with their profiles of
gene expression

Kenny P.A., Lee G.Y., Myers C.A., Neve R.M., Semeiks J.R., Spellman P.T., Lorenz K., Lee E.H., Barcellos-Hoff
M.H., Petersen O.W., Gray J.W., and Bissell M.J.
Mol Oncol ., June 2007; 1(1): 84-96.
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FAQS

1.  What are 3-D cultures?

3-D cultures are in vitro cultures where immortalized cell lines, primary cell lines, stem cells, or explants
are placed within hydrogel matrices that mimic in vivo cell environments.

2. What is the advantage of 3-D culture over traditional 2-D culture?

While 2-D culture has been used for studying many aspects of cell function and behavior, the tissue-cul-
ture treated plastic environment is unlike anything found within living organisms.  As a result, cells in 
2-D culture exhibit altered morphology, function, proliferation and gene expression when compared to
their emanating tissues.  By placing these cells in a 3-D environment, they assume biological and bio-
chemical characteristics similar to what is observed in vivo.

3. What are the variables associated with 3-D culture?

The major variables associated with 3-D culture are cell type, cell seeding density, composition of hydro-
gel, thickness of hydrogel, stiffness of hydrogel, composition of cell culture medium, and time of culture.

4.  What are the different types of 3-D culture?

The two principal methods for conducting 3-D cultur e are the top assay and embedded assay.  For the to p
assay, cells are seeded on a thick gel and a thin overlay is applied with the cell culture medium.  For the
embedded assay, cells are resuspended within a thick gel and the culture media is applied on top.  The top
assay is easier to setup, to control seeding densit ies, and to keep cells within one focal plane for a nalysis.

5. Which matrix should I use for 3-D culture?

Choice of matrix should correspond to the environment that you wish to recapitulate.  A basement mem-
brane extract (BME) will recapitulate the basal lamina, which underlie most cells of epithelial or endothe-
lial origin.  Collagen I is the major constituent of connective tissue, and it is commonly inhabited by sta-
tionary cells, such as fibrocytes and adipose cells, as well as migrating cells, such as mast cells,
macrophages, monocytes, lymphocytes, plasma cells, and eosinophils.

6.  How should cells be cultured prior to setting up the 3-D culture?

Cells need to be healthy and actively dividing in 2 -D culture.  Cells should be passaged two or three times
after resuspension from cryopreservation, and they should never surpass 80% confluency during each pas-
sage.  Cells should also be assessed using trypan blue, and they should exhibit less than 5% staining.

7.  What type of analysis is typically applied to 3-D cultures?

Within the cultures, cells may be assessed for morph ology, apical/basal polarity, protein localization,  and
relative proliferation.  In addition, cells may be isolated from the 3-D culture and evaluated for levels of
RNA and protein expression, as well as modifications to DNA.

8.  How would I measure the proliferation of my cells when cultured in a 3-D environment?

Cellular proliferation in 3-D culture may be measured using the Cultrex ! 3-D Culture Cell Proliferation Assay.

9. How can I harvest my cells for subsequent analysis?

Cells may be harvested from 3-D culture using the Cultrex ! 3-D Culture Cell Harvesting Kit.
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RELATED PRODUCTS

Description Size Catalog No.

CultreCoat 24!Well!BME!Cell!Invasion!Assay!! 24!Samples 3480-024-K

Cultrex 24!Well!BME!Cell!Invasion!Assay!! 24!Samples 3455-024-K

Cultrex !! 24!Well!Collagen!I!Cell!Invasion!Assay 24!Samples 3457-024-K

Cultrex !! 24!Well!Collagen!IV!Cell!Invasion!Assay 24!Samples 3458-024-K

Cultrex !! 24!Well!Laminin!I!Cell!Invasion!Assay 24!Samples 3456-024-K

Cultrex 96!Well!BME!Cell!Invasion!Assay!! 96!Samples 3455-096-K

Cultrex !! 96!Well!Collagen!I!Cell!Invasion!Assay 96!Samples 3457-096-K

Cultrex !! 96!Well!Collagen!IV!Cell!Invasion!Assay 96!Samples 3458-096-K

Cultrex !! 96!Well!Laminin!I!Cell!Invasion!Assay 96!Samples 3456-096-K

Cultrex !! Endothelial!Cell!Invasion!Kit 96!Samples 3471-096-K

Description Size Catalog No.

CultreCoat Adhesion!Protein!Array!Kit!! 96!Samples 3496-096-K

CultreCoat !! BME 96!Well!Cell!Adhesion!Assay 96!Samples 3490-096-K

CultreCoat !! Collagen!I 96!Well!Cell!Adhesion!Assay 96!Samples 3492-096-K

CultreCoat !! Collagen!IV 96!Well!Cell!Adhesion!Assay 96!Samples 3493-096-K

CultreCoat !! Laminin!I 96!Well!Cell!Adhesion!Assay 96!Samples 3491-096-K

CultreCoat !! Vitronectin 96!Well!Cell!Adhesion!Assay 96!Samples 3495-096-K

CultreCoat !! Fibronectin 96!Well!Cell!Adhesion!Assay 96!Samples 3494-096-K

WHAT CUSTOMERS SAY

Martin!Jechlinger,!PhD
Varmus!Laboratory
Cancer!Biology!and!Genetics!
Program,!SKI
Memorial!Sloan-Kettering!
Cancer!Center

ªWe have used Trevigen's Cultrex ! reduced growth 
factor matrix in combination with rat Collagen I to  
grow primary mammary cells in 3-D cell culture 
conditions. The reliable quality of these matrices 
was essential to grow primary cells into polarized 
acini and to subsequently study effects of oncogene
induction and de-induction.º

Samir!Alhasan,!PhD
Asterand

ªWe have used, to our satisfaction,
Trevigen's 3-D Culture Matrix BME 
to grow human cell lines in 3-D cell
culture conditions.º

T3D1009
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Cultrex® BME PathClear™ 
 

 

We are pleased to announce the immediate availabili ty of PathClear! 
Basement Membrane Extract in the Cultrex ® product line. The PathClear! 
designation means that in addition to standard ster ility, endotoxin and MAP 
testing, the BME is tested by PCR and is clear of a  battery of 31 pathogens * , 
including LDEV. 

Each lot is rigorously qualified in biological performance assays. A vailable in 
reduced growth factor form, with and without phenol  red, PathClear! BME is 
expected to be of special interest for in vivo muri ne research work and other 
work requiring BME free from viruses, bacteria and mycoplasma. 

Trevigen, Inc. develops, manufactures & markets an extensive line of Cultrex ® 

brand products for the promotion of cell growth, ce llular differentiation and for 
the study of cancer cell behavior.  

For details, contact your local office of AMS Biotec hnology at 
info@amsbio.com  or visit our website at www.amsbio.com

.  
 

Comparitive Table for  Matrigel!  Users  
 

BD Cat # BD Product Description Trevigen Cat. # Tre vigen Description 
354234 Basement Membrane Matrix, 10 ml 3430-005-02 Cultrex BME w/ phenol red, PathClear!, 

5ml 

354230 Basement Membrane Matrix, Growth Factor 
Reduced (GFR), 10 ml 

3431-005-02 Cultrex BME w/ phenol red, reduced 
growth factor, PathClear!, 5ml 

356230 Growth Factor Reduced (GFR) Basement 
Membrane Matrigel Matrix, 5 ml 

3431-005-02 Cultrex BME w/ phenol red, reduced 
growth factor, PathClear!, 5ml 

356231 Growth Factor Reduced (GFR) Basement 
Membrane Matrigel Matrix, Phenol Red-free, 10 ml 

3433-005-02 Cultrex BME, no phenol red, reduced 
growth factor, PathClear!, 5ml 

356235 Basement Membrane Matrix, 5 ml 3430-005-02 Cultrex BME with phenol red, PathClear!, 
5ml 

356237 Basement Membrane Matrix, phenol red free, 
10 ml 

3432-005-02 Cultrex BME without phenol red, 
PathClear!, 5ml 

354248 Basement Membrane Matrix High 
Concentration, 10 ml 

3444-005-02 Cultrex High Protein Concentration BME, 
PathClear!, 5ml 

 
© 2007 Trevigen, Inc. Trevigen and Cultrex are regi stered trademarks of Trevigen, Inc; Matrigel is a r egistered 
trademark of BD Biosciences.  
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* PCR Tested  clear of  Mycoplasma spp., LDEV, SENDAI, MHV, PVM, MVM, MPV(1,2,3), 
NOROVIRUS, REO3, EDIM, ECTROMELIA, LCMV, K, MTV,  P OLYOMA, HANTAAN, MAD(1,2),  
MCMV, KILHAM's, TOOLAN's, PARVO, RCMV, CORONA, RMV,  SEOUL, 
SIALODACRYOADENITIS, TMEV, TMELV 
 
MAP Tested  clear of Mycoplasma pulmonis, E. cuniculi , MHV, TMEV, MMV, PVM, MVM, 
HANTAAN, SENDAI, MTV, MCMV, ECTROMELIA, LCMV, LDEV,  POLYOMA, K Virus, REO(1,3), 
MPV, EDIM, MAV(1,2) 
 



Immunology ! Genomics ! Proteomics ! Electrophoresi s ! Cell Culture 

More than 20,000 Solutions for Your Research Needs!  

Visit www.amsbio.com  to find out more 

 
 

 
 

 

 
 
 

 
 
 

 
 
 
 

 
 

 

 
 

 
 

  

 
 
 
 
 
 
 
 
 
 
 
 
Trevigen, Inc. is a rapidly growing biotechnology company focused on the development 
of products and technology for cancer research, emphasizing apoptosis, DNA damage 
and repair, and cancer cell function and behavior. Working with AMS Biotechnology 
since 1992 Trevigen has been a long-standing provider of quality reagents and kits for 
researchers investigating programmed cell death and DNA damage and repair. A logical 
extension of this focus on cancer research has been the recent development of assays for 
cancer cell function and behavior including angiogenesis, cell invasion and tumor 
formation. Through AMS Biotechnology in Europe Trevigen  offers contract screening 
services employing CometAssay!, PARP and in vitro angiogenesis assays. 
 
 
 

 

 

 
 
 

 
 


