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Figure 1.1: Diagrammatic representation of a colonic crypt.

The figure illustrates stem cell proliferation, migration, 
differentiation and apoptosis. The figure was adapted from 
Chapkin et al 2000.
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Figure 1.3: A cascade summarising the components of fibre 
from different food sources.

The figure was reproduced from Freudenheim et al 1990. 



Figure 1.4: The modulation of BuA by way of the �-oxidation 
pathway in the HMG-CoA-cycle.

The figure was reproduced from Wachtershauser et al 2000.
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Figure 1.8: Secondary messenger cascade initiated by agonist 
induced GPCR activation.

This figure summarises the intricate and highly specialised secondary 
messenger cascades that are activated by different G� subunits, and 
the different cellular outcomes that arise from activation.  Inhibition 
with G-protein inhibitors PTX and GP2A blocks the activation of the 
secondary messenger cascades as shown. This figure was adapted 
from Marinissen and Gutkind 2001. 

PTX blocks the 
Gi/o subunit, 
therefore 
inhibiting this 
pathway

GP2A blocks the Gq
subunit, therefore 
inhibiting this pathway
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Figure 3.3

Proliferation of HT29 cells in the presence of
 BuA and PTX
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Figure 3.3: The influence of G-protein inhibition on the 
proliferation of untreated and BuA treated HT29 cells.

Cells were treated with the G-protein inhibitors PTX (a) and GP2A (b) 
for 48 hours as described in the text. Each assay was conducted in 
triplicate with 3 separate replicates with the means ± SEM shown.  
Statistical analysis was conducted using One-way ANOVA with Tukey’s
post-hoc testing.

(*) p<0.05 (**) p<0.01 (***) p<0.001 denotes significance compared to 
0mM BuA alone.

(#) p<0.05 (##) p<0.01 (###) p<0.001 denotes significance compared to 
BuA alone at each concentration tested.



Figure 3.4

Proliferation of HCT116 cells in the presence of
 BuA and PTX
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Figure 3.4: The influence of G-protein inhibition on the 
proliferation of untreated and BuA treated HCT116 cells.

Cells were treated with the G-protein inhibitors PTX (a) and GP2A (b) 
for 48 hours as described in the text. Each assay was conducted in 
triplicate with 3 separate replicates with the means ± SEM shown.  
Statistical analysis was conducted using One-way ANOVA with Tukey’s
post-hoc testing.

(*) p<0.05 (**) p<0.01 (***) p<0.001 denotes significance compared to 
0mM BuA alone.



Figure 3.5

Apoptosis of HT29 cells in the presence of
 BuA and PTX
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Figure 3.5: The influence of G-protein inhibition on the apoptosis 
of untreated and BuA treated HT29 cells.

Cells were treated with the G-protein inhibitors PTX (a) and GP2A (b) 
for 48 hours as described in the text. Each assay was conducted in 
triplicate with 3 separate replicates with the means ± SEM shown.  
Statistical analysis was conducted using One-way ANOVA with Tukey’s
post-hoc testing.

(*) p<0.05 (**) p<0.01 (***) p<0.001 denotes significance compared to 
0mM BuA alone.

(#) p<0.05 (##) p<0.01 (###) p<0.001 denotes significance compared to 
BuA alone at each concentration tested.



Figure 3.6

Apoptosis of HCT116 cells in the presence
of BuA and GP2A
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Figure 3.6: The influence of G-protein inhibition on the apoptosis 
of untreated and BuA treated HCT116 cells.

Cells were treated with the G-protein inhibitors PTX (a) and GP2A (b) 
for 48 hours as described in the text. Each assay was conducted in 
triplicate with 3 separate replicates with the means ± SEM shown.  
Statistical analysis was conducted using One-way ANOVA with Tukey’s
post-hoc testing.

(*) p<0.05 (**) p<0.01 (***) p<0.001 denotes significance compared to 
0mM BuA alone.



Figure 4.1: Electrophoretic analysis of RNA extracted from 
human cell lines and PBMCs.

RNA was extracted from the U937 monocytic cell line (a), Human 
PBMC cells (b) and the 6 Human CRC cell lines used in this study
(c). The RNA was subjected to electrophoresis and stained as 
described in the text.  

The results show strong bands in all samples at 2.7kb and 1.1kb 
which are indicative of the 28S and 18S ribosomal RNA, 
demonstrating the quality and integrity of the RNA from each of the 
extractions.  Shown are the molecular weight markers and the 
lanes representing RNA from the extracts are indicated. The 
precise details are described in the text.



a b

c

U937

2.7 kb

1.1 kb

2.7 kb

1.1 kb

Figure 4.1

PBMC

SW
48

0

LI
M

12
15

T8
4

C
aC

o2

H
C

T1
16

H
T2

9

2.7 kb

1.1 kb

3 kb
2 kb
1.5 kb
1.2 kb

10 kb

0.5 kb

0.1 kb

6 CRC cell lines



Figure 4.2: Electrophoretic analysis of RT-PCR amplicons, 
including controls, from U937 monocytic cell lines and isolated 
human PBMC cells.

Amplification products from PCR reactions using PBMC extracts 
were shown in panel (a) and corresponding products from PBMC in 
panel (b).  In both panels the amplicons shown were:

Lane 1) RNA sample using 330bp GPCR43 primer set.
Lane 2) cDNA sample using 330bp GPCR43 primer set,
Lane 3) RNA sample using 993bp GPCR43 primer set, 
Lane 4) cDNA sample used with 993bp GPCR43 primer set, 
Lane 5) cDNA used with housekeeping gene �-actin.  

In panel (a) Lane 6) represents the no template control for the �-
actin housekeeping gene.  

In panel (b) Lane 6) represents the no template control for the 330bp 
GPCR43 primer set, and Lane 7) no template control for the 993bp
GPCR43 primer set.  

Also shown are the molecular weight markers.  The precise details 
are described in the text.
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Figure 4.3: Electrophoretic analysis of RT-PCR amplicons 
generated from non-transcribed cDNA samples illustrating an 
absence of gDNA contamination.

Shown are the electrophoretic analysis of RT-PCR amplicons using 
primers to amplify 330bp fragments (a) and 993bp fragments (b). 
The 6 CRC cell lines examined in this study are shown as are the
molecular weight markers.  The precise details are described in the 
text.
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Figure 4.4: Electrophoretic analysis indicating �-Actin 
expression is consistent across 6 CRC cell lines.

Shown is the consistent expression of �-Actin across each of 
the 6 CRC cell lines using:

(a) Gel electrophoresis of RT-PCR amplicons.  

(b) Densitometry of band intensity of �-Actin expression 
using Scion Image software.

The molecular weight markers are shown with the precise 
details described in the text.
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Figure 4.5:  Gel electrophoresis of GPCR43 RT-PCR 
conducted on extracts from 6 different CRC cell lines and 
densitometry analysis of the electrophoresis image.

Amplicons from GPCR43 PCR amplifications of either a 330bp 
length (a) or a 993bp full length (b) from 6 different CRC cell lines.  

Results for (a) demonstrate that HT29, CaCo2 and T84 express 
GPCR43, whereas results for (b) show expression of GPCR43 in 
HT29 and T84 cells. Densitometry analysis of bands from gel 4.5a 
is shown in (c) and from gel 4.5b is shown in (d).

The molecular weight markers are shown and the precise details 
are described in the text.
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Figure 4.6: Electrophoretic image of RT-PCR of GPCR43 using 
gDNA extracted from the 6 different CRC cell lines.

Electrophoretic analysis of PCR amplification products using gDNA 
extracted from 6 CRC cell lines as the starting template is 
illustrated. Amplification of the full length sequence of GPCR43
occurred in all samples indicating each of the 6 CRC cell lines 
possesses the gene encoding GPCR43.

The molecular weight markers are shown and the precise details 
are described in the text.



Figure 4.7: Electrophoretic analysis of RT-PCR of the BuA 
transporter, MCT1, from 6 different CRC cell lines.

Shown in panel (a) is the PCR amplification products from a 
RT-PCR conducted using MCT1 primers on the same CRC cell 
line cDNA samples used in Figure 4.5.  Strong amplification in 
every sample indicates the integrity of the cDNA.

Shown in panel (b) is the densitometry of band intensity of 
MCT1 expression using Scion Image.

The molecular weight markers are shown and the precise 
details are described in the text.
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