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Background
Breast cancer chemoresistance is a clinical challenge. This study used proteomics technology of twodimensional gel electrophoresis (2DE) and MALDI-TOF mass spectrometry to demonstrate different protein
expression in adriamycin and paclitaxel (two common drugs used in breast cancer treatment) sensitive and
resistant breast cancer cells. The aim of the study was to document differential protein production among
those cell lines in order to obtain a better understanding of the mechanisms of chemoresistance in breast
cancer and to identify potential biomarkers to predict the likelihood to response to chemotherapy in breast
cancers.
Materials and Methods
Proteins from MCF-7, MCF-7 with adriamycin resistant (MCF-7/A) and MCF-7 with paclitaxel resistant (MCF7/P) human breast cancer cells were extracted using buffer containing urea, thiourea, CHAPS, Destreak,
Ampholytes and bromophenol blue. 2DE was performed, the first dimension with pH 3-11/11 cm IPG strip and
the second dimension in 5-20% gradient SDS-PAGE gel. Protein expression in MCF-7 and MCF-7/PAC were
compared using the Progenesis 200 software (Nonlinear, Newcastle, UK). The different spots among those
cell lines were excised for MALDI-TOF peptide mass fingerprinting to reveal target proteins by matching
peptide sequences with the MASCOT interface to SWISS-PROT. Validation of a number of those findings
were confirmed by Western Blot.
Results
2DE running gels showed 27 different (more than 1.5 fold in density) protein spots among MCF-7, MCF-7/A
and MCF-7/P. These spots were excised for MALDI-TOF analysis and were grouped into 7 categories,
according to their putative functions related to chemo-resistant mechanisms. (Table 1) The validation with
Western Blotting was shown in Figure 1.
No

Cytoskeletal

Glucose metabolism

Proteins

MCF-7/A compared
with MCF-7/DS
(Fold change+SD)

1

Cytokeratin-8

2

Keratin-19

3

Tropomyosin-3

-2.8+0.8

4

Glucose-6-phosphate dehydrogenase

-4.1+1.1

5

Phosphoglycerate kinase-1

-3.1+2.2

6

Triosephosphate isomerase

2.4+0.9

-6.1+5.3

-1.7+0.1

undetectable in ADR

undetectable in PAC

7

Alpha-enolase

3.0+0.9

Molecular
chaperones

8

Heat shock protein 27

-2.0+.02

9

Heat shock protein 70

1.9+0.6

Calcium-binding

10

Annexin-A2

11

Annexin-I

undetectable in DS

12

Annexin-V

undetectable in DS

13

Sorcin

Detoxification

14

Peroxiredoxin-I

Cell cycle and
apoptotic-related

15

14-3-3 epsilon

16

Rho GDP dissociation inhibitor alpha

17

Stathmin

18

Proliferation cell nuclear antigen

19

Galectin-1

2.5+0.2

20

Eukaryotic translation initiation factor-5A

4.4+2.7

Others

MCF-7/P compared
with MCF-7/DS
(Fold change+SD)

5.4+1.3

-4.0+1.1

-2.5+0.3
1.8+0.1

4.4+0.8
3.8+0.6
2.7+0.8

2.3+0.2

undetectable in ADR
2.2+0.3
2.2+0.5
Figure 1: Validation of findings from 2DE with MALDI-TOF with Western Blotting
showed a consistent results.

Table 1: Different protein expression from MCF-7 and MCF-7/A and MCF-7/P cells were identified by MALDI-TOF and grouped according
to their functions.

Conclusions
This is the first report of protein expression profiles of two chemotherapeutic agents-resistant in parallel with
the chemosensitive breast cancer cells. Twenty specific proteins, in chemo-sensitive and resistant breast
cancer cells, were detected. Grouping these according to their functions may provide a better understanding of
the possible mechanisms of chemoresistance in breast cancer. Further studies are required to ascertain if
these proteins can be used as biomarkers to predict resistance to chemotherapy in vivo.
Acknowledgements
We thank Dr.TW Gant and Dr.SE Bates (NCI, USA) for the MCF-7/A and MCF-7/P, Kevin Bailey and Susan Mason for their help on MALDI-TOF and Progenesis 200
software analysis. SC is supported by Siriraj Medical School, Mahidol University, Thailand. SC receives the Nottingham University Graduate School Travel Fund and
Nottinghamshire-Derbyshire-Lincolnshire Research Alliance Funding Support to attend this meeting.

