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Abstract

Fatty acid binding protein 7 (FABP7) is a 15kDa protein that plays a role in fatty acid transport,
solubilisation and metabolism. It has been found to be overexpressed in triple negative/basal like breast
cancer patients. The role of FABP7 in these breast cancers is not fully understood; in order to better
understand how it may be involved with breast cancer prognosis cell line models are needed for mechanistic
studies. However using a standard western blotting protocol FABP7 was not detectable in a selection of
breast cancer cell lines and MRNA was in low abundance. This paper outlines the approach of modifying a
western blot protocol and presents an optimised western blot protocol for the detection of FABP7 in breast
cancer cell lines. The main areas considered during optimisation were, titration of primary and secondary
antibodies, choice of protein lysis buffer, lysate preparation and a comparison between in-house 12%
polyacrylamide gels and commercially available gradient polyacrylamide gels. This strategy could be used
for other low abundant and small proteins.
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their size. Optimization of the western blot

1. Introduction protocol from cell lysate preparation and gel
electrophoresis to protein visualisation is critical

Western blotting is a technique used to as they impact on the ability and reproducibility
detect protein in a given sample; it uses gel to detect proteins of interest. There are several
electrophoresis to separate proteins according to considerations that should be made. The type of
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lysis buffer used to prepare cell lysates can alter
the yield of overall protein and the yield of
proteins from different cellular compartments;
for example nuclear or whole cell lysates are best
prepared with radioimmunoprecipitation assay
(RIPA) buffer while better yields of soluble
cytoplasmic proteins are achieved with Tris-HCI
based buffers.  Tris-glycine sodium dodecyl
sulphate (SDS) polyacrylamide gel
electrophoresis (PAGE) is the most common
method used to separate proteins according to
their size; the percentage of acrylamide is varied
when casting gels, depending on the size of the
protein of interest; the higher the gel percentage
the better separation of small proteins and vice
versa. Gradient gels provide an alternative
solution since they contain increasing
percentages of acrylamide down the gel. They
have advantages over fixed percentage gels, such
as the range in size of proteins that can be
separated is increased and proteins that are close
in size resolve Detter. Another useful
characteristic is that gradient gels can lead to
sharpening of the protein band due to the leading
end of the protein being slowed more than the
trailing end during migration [1].  Other
important considerations include choice of
antibody and visualization technique; for
example enhanced chemiluminescent (ECL)
detection methods can detect as little as 1pg of a
protein, making western blotting a very sensitive
technique [2], however this relies on the user to
select the most appropriate ECL reagent based
on the signal-to-noise ratio.

In this paper we focused on the detection of
Fatty acid binding protein 7 (FABP7) due to
increasing interest in its involvement in breast
cancer. FABP7 is one of 9 FABPs that have a
role in the solubilisation, transport, storage and
metabolism of various fatty acids (FAs) [3].
FABPs are all approximately 15kDa in size and
have a B-barrel tertiary structure that forms a
cavity where FAs bind; additionally FABPs also
have a helix-loop-helix motif which is thought to
be the point of entry for the FAs [4,5]. Gene
expression analysis and immunohistochemical
(IHC) studies have found that FABP7 is over
expressed in basal like (BLBC) and triple
negative (TN) breast cancer, however whether it

is an indicator of good or poor prognosis is of

debate [6, 7, 8]. In line with these studies we
successfully identified FABP7 by IHC in a high
proportion of patient samples in a TN cohort. In
order to better understand the role of FABP7 in
breast cancer mechanistic studies of its regulation
and its actions in breast cancer cells are required.
However in a selection of breast cancer cell lines,
protein could not be detected with a standard
western blot protocol although mRNA was
detectable. ~ Here we present an optimised,
reproducible method that can be used to detect
FABP7 in whole cell protein lysates of breast
cancer cell lines. This method will aid in the
future investigation of FABP7 in breast cancer
and aid detection of small and or/ low level
abundance proteins in whole cell protein lysates.

2. Methods

2.1 FABP7 positive controls

The glioma cell line U251 (ATCC, UK) was
cultured for use as a FABP7 positive control as
studies have confirmed it expresses FABP7
MRNA and protein at high levels [9]. U251 cells
were grown in Eagle’s Minimum Essential
medium supplemented with 10% foetal bovine
serum (FBS), 2mM L-glutamine (LG), 0.1mM
Non-Essential Amino Acids and 1mM Sodium
Pyruvate. Thirty-ug of total protein lysate from
U251 cells were loaded onto gels unless
otherwise stated. A full length recombinant
FABP7 peptide (Abcam, Cambride, UK), was
also used as a positive control.

2.2 Cell Culture

The breast cancer cell lines were chosen to
compare cells with a triple negative phenotype
most likely to express FABP7 (BT-20, MDA-
MB-231, MDA-MB-453 and Hs578T) with those
where FABP7 was unlikely to be found based on
prior reports (MCF-7, T47D, SKBR3 and MDA-
MB-361). All cells were obtained from ATCC,
UK. The non-malignant basal-like phenotype
breast cell line, MCF10A, was also used in these
investigations.  BT-20 cells were grown in
Eagle’s Minimum Essential Medium
supplemented with 10% FBS and 2mM LG.
MCFI10A cells were cultured in Dulbeccos’
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Modified Eagle  Medium  (DMEM):F12
supplemented with 5% heat inactivated horse
serum, 2mM LG, 500ng/mL hydrocortisone,
10pg/mL insulin, 500ng/mL cholera toxin and
20ng/mL epidermal growth factor. The remaining
cell lines were cultured in DMEM supplemented
with 10% FBS and 1% LG. All cell lines were
grown at 37°C, 5% carbon dioxide in a
humidified atmosphere.

2.3 Protein lysate preparation

Protein lysates were prepared in a number of
ways to investigate the effect on FABP7 protein
detection; 10pL each of phosphatase inhibitor Il
and protease inhibitor cocktails (Sigma-Aldrich,
Dorset, UK) were added per 1mL of each lysis
buffer. Standard cell lysis was carried out using
lysis buffer prepared in house (details in table 1);
briefly cells were washed twice with PBS and
then lysis buffer applied directly to the culture
vessel. This was incubated for 30 minutes at 4°C
with gentle agitation. The lysate was then
collected, clarified by centrifugation for 15
minutes at 4°C (11200 g) and the supernatant
collected. Prior to gel loading, samples were
quantified, reduced and denatured by heating at
99°C for 5 minutes with an equal volume of
Laemmli x2 concentrate sample buffer (Sigma-
Aldrich, UK).

To make 1L of lysis buffer

Final
Quanitity (g) Concentration
Tris HCL 1.576 10mM
Sodium Chloride 2.92 50mM
EDTA 1.86 5mM
Sodium Pyrophosphate 6.66 15mM
Sodium Fluoride 2.1 50mM
Sodium Orthovanadate ~ 10mls of 100x solution 100uM

RIPA buffer lysis was compared as it has
been found to be more appropriate for extracting
nuclear proteins. Briefly cells were washed twice
with PBS and then lysis buffer applied directly to
the culture vessel. This was incubated for 30
minutes at 4°C with gentle agitation. The lysate
was then collected, clarified by centrifugation for

15 minutes at 4°C (11200 g) and the supernatant
collected.

The final alternative method of lysis
investigated was using Laemmli x2 concentrate
sample buffer (sample buffer) (Sigma-Aldrich,
UK). One study found that Laemmli sample
buffer lysis gave better protein yields from tissues
that had been formalin fixed and paraffin
embedded [10]. Direct lysis provided the benefit
of more concentrated lysate production, thus
enabling larger amounts of total protein to be
loaded per well, which in turn would increase the
ability to detect proteins of low abundance.
Briefly cells were washed twice in PBS and then
lysed directly in the culture vessel by addition of
sample buffer. The flask was incubated at 4°C
for 30 minutes with gentle agitation, followed by
collection and sonication in a water bath for 15
minutes to ensure shearing of DNA, thereby
reducing the viscosity of the samples. Prior to
gel loading, samples lysed in in-house lysis
buffer or RIPA buffer, were heated at 99°C for 5
minutes with an equal volume of sample buffer.
Samples lysed in sample buffer were heated at
99°C for 5 minutes and loaded immediately to
further minimise viscosity issues and aid loading.

2.4 Protein Quantification

The amount of total protein present in the
cell lysates was determined using a BCA protein
assay (Pierce, USA), except for samples lysed
directly in Laemmli sample buffer, where the
660nm protein assay kit (Pierce, USA) was used;
both according to manufacturer’s instructions.

25 SDS PAGE and Western Blotting
Technique

Gel electrophoresis and Western blotting
took place as such unless otherwise stated.
Protein separation was achieved using 12%
acrylamide  (40% acrylamide:bis-acrlyamide
29:1) gels prepared in house; in-house 12% gels
were compared to pre-cast Mini PROTEAN TGX
4-20%  gradient gels (Bio-Rad, UK).
Electrophoresis was carried out using the Mini-
PROTEAN Tetra system (Bio-Rad, UK) at 120V
until the dye front had reached the end of the gel

Am. J. Biomed. Sci. 2015, 7(1), 15-25; doi: 10.5099/3j150100015 © 2015 by NWPII. All rights reserved 17



to avoid any low molecular weight proteins being
lost from the gel.

Proteins were transferred from the gel onto
Hybond-P PVDF (GE Healthcare Life Sciences,
USA) membrane at 100V for 1 hour using the
Mini  Trans-Blot apparatus (Bio-Rad, UK)
according to manufacturer’s instructions for wet
blotting. This membrane was selected over
nitrocellulose since no significant differences in
performance were found, however as PVDF is
known to have a greater protein binding capacity

20ng S0ng U251

20kDa ——>

15kDa —>

than nitrocellulose it was considered superior
[2]. Resulting membranes were blocked in 5%
milk powder or 3% BSA in TBS-T for 1 hour.

2.6 Protein Visualisation

Proteins were visualised using SuperSignal West
Femto Chemiluminescent Substrate kit (Pierce, USA)
and imaged using a ChemiDoclt system and
VisionWorksLS software (UVP, UK), with B-Actin
used as a control for loading.

20ng 50ng U251

A
20kDa ——>
15kDa —>

Figure 1. Optimization of primary and secondary antibody dilution

3. Results

3.1 Antibody Selection, Optimisation and
Assessment of Specificity

At the time of this study there were limited
available antibodies for FABP7 that were
validated for western Dblotting. Two
commercially available anti-FABP7 primary
antibodies were tested; the goat anti-FABP7
antibody (R&D systems) and the goat anti-
FABP7 antibody, clone G13 (Santa Cruz
Biotechnology). The antibody diluent was 5%
milk powder in TBS-T unless otherwise stated.

The R&D systems primary antibody and HRP
labelled anti-goat secondary antibody (Sigma-
Aldrich) dilutions were tested in a variety of
combinations on blots of 20ng and 50ng of
FABP7 full length peptide and 30ug lysate from
U251 cells. The secondary antibody dilution,
1:1000, led to the development of increased
background staining as shown in figure 1 A and
C. The primary antibody dilution 1:800 did not
have sufficient sensitivity for the detection of the
20ng of peptide (figure 1 C and D). The
combination of 1:500 primary antibody with
1:2000 secondary antibody gave the sharpest,
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bands whilst achieving the best threshold of
detection (figure 1 B). As a result this
combination was selected to facilitate further
optimisation.

FABP7 peptide and U251 lysate samples
were loaded in replicate form onto the gel then
separated and blotted on to PVDF membrane.
The membrane was divided for uniformity of
samples and each piece incubated in a different
combination of primary and secondary antibody
dilution. A primary 1:500, secondary 1:1500. B
primary 1:500, secondary 1:2000. C primary
1:800, secondary 1:1500. D primary 1:800,
secondary 1:2000. The final combination chosen
was B as it gave the least background and
greatest sensitivity

For comparison of the two available
antibodies the dilution of the G13 anti-FABP7
antibody was optimised and results compared.
The G13 antibody was tested at dilutions 1:200
(Figure 2B), 1:500 (Figure 2C) and 1:1000
(Figure 3D) on 30ug of protein lysate from U251
cells. The secondary antibody was used at a
dilution of 1:2000. The G13 antibody
consistently produced higher background and was
less sensitive than the R & D antibody (figure 2).
However both antibodies identified single bands
at the expected molecular weight. Although the
R&D antibody outperformed its counterpart it
was essential to ensure specificity. This was
achieved using a commercially available blocking
peptide obtained from Santa Cruz.

Briefly the FABP7 blocking peptide was
used at five times the concentration of the FABP7
& antibody from Santa Cruz, as recommended in
the manufacturer’s instructions. The antibody and
blocking peptide were incubated together for two
hours at room temperature. Following incubation
the antibody-blocking peptide solution was added
to the diluent (5% milk powder in TBS-T) to
achieve the desired 1:200 dilution of the G13
primary antibody. This blot was analysed
alongside the R&D FABP7 antibody as a method
control (Figure 3A).

A Ladder U251 B Ladder w251
ZOkDa—‘l

15kDa ——»

Figure 2. Comparison of two different FABP7
antibodies. The sensitivity and specificity of the SC
FABP7 antibody was investigated by testing a variety
of dilutions: B = 1:200, C = 1:500 and D = 1:1000,
against the optimised R&D antibody shown in A. The
bands were not as clearly defined and there was more
background with the SC antibody

A U251 B 50ng U251
20kda —»
15kda —»
C

20kda —»

15kda —»

Figure 3. Specificity of the G13 anti-FABP7
antibody. A The method control western blot using
the R&D antibody with U251 protein lysate B
Western blot with the SC antibody at 1:200 C The use
of the blocking peptide demonstrated specificity since
no FABP7 protein bands were detected.
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3.2 Optimization of Blocking Agent

Blocking reagent can influence the
sensitivity and linear dynamic range of any given
protein detected in a western blot protocol. These
effects depend on the unique specific antigen-
antibody pairing characteristics and thus need to
be evaluated on an individual basis. To test
whether the choice of blocking reagent

20ng 50ng U251

20kDa ——>

15kba ——>

significantly affected the detection of FABP7,

membranes with FABP7 recombinant peptide and
U251 lysate were blocked in either 5% milk
powder (figure 4A) or 3% BSA (Figure 4B). The
BSA led to increased background staining. Since
the milk powder blocking agent provided the
highest signal-to noise ratio, 5% milk powder in
TBS-T was used for all subsequent experiments.

20ng 50ng U251

Figure 4. Optimisation of blocking reagent. FABP7 full length recombinant peptide and a U251 protein lysate were
loaded in replicate form onto the gel and separated and blotted as described previously. The resulting membrane was
divided for uniformity of samples and blocked in A 5% milk or B 3% BSA respectively. The primary and secondary

antibodies were diluted in their respective blocking solutions.

milk.

3.3 Comparison of reducing and non-reducing
conditions in protein preparation
Antibody-epitope binding is greatly affected
by the conformational structure of the protein of
interest. For instance epitopes may be lost or
gained if the protein is reduced or denatured
when disulphide bonds are broken and the protein
“linearized”. There was no information on the
R&D antibody data sheet about the conditions to
which the protein lysates should be subjected.
For these reasons reducing and non-reducing
conditions during protein lysate preparation were
tested to investigate whether FABP7 protein
detection was improved using either condition.
Non-reducing buffer comprised of ddH20
(37mL), 0.5M Tris-HCI (10mL), Glycerol (8mL),
10% SDS (16mL) and 0.05% Bromophenol Blue
(5mL). As expected non-reducing conditions
(figure 5) resulted in the detected protein band,
running at a higher molecular weight than
predicted according to the manufacturer’s data.

The highest signal-to-noise ratio was achieved using

However only one band was still detected and
this was not deemed to be the result of
dimerization or aggregation based on molecular
weight analysis. There was also no change in
band intensity as a result of non-reducing
conditions showing that the R&D anti-FABP7
antibody epitopes were unchanged. This
demonstrates that the protein lysates should be
subjected to reducing conditions in order to
linearize them so they separate to the predicted
size during gel electrophoresis. In addition it is
possible that proteins aggregated and were less
able to migrate through the gel. Studies have
consistently shown that reducing conditions
affect protein migration profiles; non-reducing
conditions lead to the protein being detected at a
higher than predicted molecular weight [11] and
illustrated the importance in choice of reducing
conditions when looking at dimers, monomers or
aggregates of protein since dimers or multimers
would be lost in reducing conditions [12, 13].
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For these reasons reducing conditions were used
in subsequent protein lysate preparation.

Non-reducing Reducing
conditions conditions
50ng U251 50ng U251

20kDa ——>
15kDa ——>

Figure 5. Optimisation of blocking reagent and
sample reducing conditions. FABP7 full length
recombinant peptide and a U251 protein lysate were
subjected to reducing or non-reducing conditions and
then SDS-PAGE and western blotting took place as
described previously. The non-reducing conditions
resulted in the detected protein band migrating at a
higher molecular weight than predicted. NB the

MDA-MB
u2s1 BT-20 231

S0ng

FABP7

20Dz =

i5kDz ——

B-actin

42kDs

“Reducing conditions blot” is as in figure 4-these
experiments were carried out concurrently.

3.4 Detection of FABP7 protein in breast cell-line
lysates.

With the main elements of the protocol
optimised, a western blot was carried out with these
conditions on a panel of breast cell-line protein
lysates. The optimised conditions were as follows:
Transfer 1 hour, blocking reagent and antibody
diluents 5% milk, primary antibody R&D 1:500 and
secondary antibody 1:2000. B-actin was used as a
loading control. The resulting blot is shown in figure
7. Breast cell-line lysates were loaded initially at
50ug but FABP7 protein was not detected (results not
shown). The amount of protein was increased to
100ug (figure 6). FABP7 was detected in 30ug of
U251 lysate and the 50ng of FABP7 recombinant
peptide was successfully detected, however FABP7
was not detected in the breast cell-lines under these
conditions.

MDA-MB MDA-MB

MCF10A 453 HS578T 351 MCF-7  T47D  SKBR3

Figure 6. Detection on FAPBY in breast cancer protein lysates with conditions so far. Breast cell lines were lysed
in standard lysis buffer and 100ug of each lysate prepared and subjected to western blotting as already described. The
positive controls, recombinant FABP7 peptide (50ng) and U251 protein lysate were successfully detected and the
loading control B-actin was even throughout the breast cell lines. FABP7 protein was not detected in the breast cancer

cell lines.

3.5 Cell lysis optimization

It was surprising, given the evidence that
FABP7 protein is detected in breast cancer tissues
using immunohistochemistry, that there was no
FABP7 detected in any of the breast cell lines
tested. A number of hypotheses for this were
considered including the possibility of FABP7
being present in very low abundance or problems
resulting from incomplete lysis and or

solubilisation of cellular proteins. In order to
ensure that the latter scenario was not hindering
detection of FABP7 a variety of different protein
extraction methods were evaluated using the
positive control cell line U251. The subsequent
U251 lysates were then quantified as described
previously and seperated on a 12% acrylamide
gel.  Transfer time, blocking and antibody
dilutions were as before. The U251 cells lysed in
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sample buffer resulted in the strongest FABP7
band (figure 7).

U251 lysate
Lysis RIPA Sample
buffer buffer buffer
20kDa ————>
15kDa _——> —— — e g

Figure 7. Lysis buffer optimization. U251 cells
were lysed in either standard lysis buffer, RIPA buffer
or sample buffer and the subjected to SDS-PAGE on
either 12% gel. Blotting and antibody incubations
took places as previously optimised. The sample
buffer gave the strongest band out of the lysis buffers
tested.

U251 lysate
A Lysis RIPA Sample
buffer buffer buffer
20kDa >
15kDa = —— — | ——
12% gel

3.6 Acrylamide gel
optimisation

To investigate whether the type of gel used
further improved detection of FABP7 a
separation comparison was made using 12% gels
prepared in house and pre-cast Mini PROTEAN
TGX 4-20% gradient gels (Bio-Rad, UK).
Gradient gels provided the benefit of increasing
percentage up to 20% acrylamide, which would
subsequently provide improved band sharpness
for proteins such as FABP7 which has a very low
molecular weight. Although sample buffer had
consistently enabled the best signal detection, it
was hypothesised that there may be a difference
in protein migration between the gels depending
on the lysis buffer used and consequently all lysis
buffers were evaluated. The results are in figure
8; the gradient gel resulted in the strongest bands
for all lysis buffers used. Following these results
the breast cell lines were lysed in sample buffer
and then subjected to electrophoresis on a
gradient gel.

electrophoresis

U251 lysate
B Lysis RIPA Sample
buffer buffer buffer

Gradient gel

Figure 8. Differences in lysis buffer and choice of acrylamide gel. U251 cells were lysed in either standard lysis
buffer, RIPA buffer or sample buffer and the subjected to SDS-PAGE on either A an in house 12% gel or B a precast
4-20% gradient gel. Blotting and antibody incubations took places as previously optimised. The Sample buffer gave
the strongest band out of the lysis buffers tested. The gradient gel resulted in the production of higher intensity bands
overall than the 12% gel. NB A is as in figure 7 as these experiments were conducted concurrently

3.7 FABP7 expression in breast cell lines

Triple negative and basal-like breast cell
lines were selected for the final experiment as
they were considered the most likely to express
FABP7 protein. For each cell line two different
vessels were cultured to enable replicates to be
produced for analysis. Using the optimised

method FABP7 was successfully detected in a
panel of breast cancer cell lines (figure 9).

4. Discussion

This paper addresses the importance of
optimising a western blot protocol thoroughly
and methodically in order to successfully detect a
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protein of interest, in this case FABP7. If it were
not for the evidence illustrating that FABP7 is
present in human breast cancer tissues, the
assumption could have been made from the

A
FABP7 U251 Ladder BT-20 BT-20
20kDa —>
15kDa —>
B-actin

O N e —————— ———

g

FABP/f-actin band intensity
g

¢

MDA-MB MDA-MB

231

original western blots that FABP7 protein was
not present in breast cancer cell lines thus
impacting future work. There are many variables
that have been taken in to account and optimised.

MDA-MB MDA-MB

F10A MCF10A
MCF10A MCF10 e s

231

TR
M“

-

Figure 9. FABP7 protein Abundance in breast cell lines. Breast cell lines were lysed in sample buffer and then
100ug of each subjected to electrophoresis on a gradient gel then transferred to PVDF membrane for probing with
antibody and imaging. The U251 protein lysate positive control was imaged separately. Two lysates prepared on
separate occasions were loaded on to the gel to serve as duplicates. The relative band intensity for each sample was
measured using the ROI tool in Imagel. The graph was produced using Graphpad Prism software

The first and most critical step in
producing samples for SDS PAGE analysis and
subsequent Western blotting is the selection of a
suitable lysis buffer. This should always be a
considered decision, assessing the benefits of
each buffer and the nature of the protein of
interest. Only through careful consideration can
we ensure that proteins are effectively released
but also solubilised. Once the lysis step is fully
optimised several other stages need to be
carefully assessed. Our results showed for
FABP7 that there was negligible difference in the
intensity of bands generated from the lysis buffer
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and RIPA buffer; however the sample buffer lysis
protocol resulted in a much stronger band for the
same amount of total protein loaded. One reason
could be that sample buffer lysis protocol results
in a higher yield of FABP7 protein from all
cellular fractions.

The choice of antibody should be made
ideally based on quality, which can be
determined by reviewing reference sources.
However in many instances the choice of
commercially available antibodies can be limited
and in such circumstances comparison between
competitors should be considered to ensure
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selection of the best antibody for the task. One
should consider the differences between
polyclonal and monoclonal antibodies and any
advantages they confer. For example monoclonal
antibodies recognise only one epitope and
consequently  produce lower  background.
However polyclonal antibodies recognise
multiple epitopes within the protein of interest
which means although they may produce more
noise they may also facilitate better detection of
low abundant or difficult to detect proteins. In
our study both of the antibodies employed were
polyclonal and we illustrated that the R&D
antibody proved to be superior to the SC anti-
FABP7 primary antibody which produced more
noise and therefore poorer band detection. This
could have in part been explained by the
difference in clonality between the antibodies.
However it is also worthwhile noting that the
availability of the blocking antigen is also an
extremely useful tool in ensuring that any results
produced are accurate and specific, hence our
inclusion of the data produced using the Santa
Cruz antibody. This becomes increasingly
important in situations where multiple bands are
detected within a given sample to ensure that the
correct band or bands of interest are selected for
analysis. In our study although only one band was
detected in each sample the blocking peptide
provided reassurance of specificity which was
important due to the difficulties experienced with
detecting the protein in samples of interest. The
use of the SC antibody with the corresponding
blocking peptide enabled us to determine whether
the bands detected were indeed specific. The
bands were eliminated with the addition of the
blocking peptide indicating that the antibody is
specific and the bands detected are FABP7
protein.

Other points to consider include the choice
of blocking reagent. In our study this proved to
be essential since BSA blocking led to a
decreased  signal-to-noise  ratio,  making
visualisation of any bands difficult. It is also
important to ensure that the blocking reagent does
not adversely affect the linear dynamic range
where absolute quantification is required. The
selection of reducing versus non-reducing
conditions must also be considered carefully in

order to ensure that antibody epitopes are
present and correct thereby ensuring optimal
detection. Our results showed that reducing
conditions were optimal since the threshold of
detection was unchanged by the presence of the
reducing agent and the migration profile was
more favourable.

The final consideration should be given to
the percentage and type of gel utilised. Selection
of the correct percentage of acrylamide is
essential in obtaining the best migration profile
and subsequently the highest quality Western
blot. Proteins of interest must be considered
alongside any proteins used as a loading control
to ensure that the gel selected is complimentary
to both and in many situations a gradient gel
provides the ideal solution. It is also worth
considering the benefits of consistency and
reproducibility  provided by commercially
available pre-cast gels. Our results demonstrated
that the use of gradient gels facilitated the
detection of bands that were much stronger
overall than the 12% in-house gel, most likely the
result of improved protein migration and
separation.

In conclusion through careful optimisation
and a strategic approach our evidence suggests
that FABP7 is expressed in breast cancer cell
lines particularly of the TN phenotype. However
other studies in cell lines using PCR have
demonstrated that it is not expressed or in very
low abundance. There were no studies investing
FABP7 in breast cell lines using westerns and so
it was unclear whether there were inherent
difficulties or just lack of FABP7 protein
expression. To the best of knowledge this is the
first study to show FABP7 protein is expressed
de novo in breast cancer cell lines.
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