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ADDITIONAL FILE 2: additional results and discussion

To study molecular mechanisms involved in the gastrin response we initially performed
a time series experiment in the AR42J cell line including treatment in both a sustained
mode (24 h) as well as in transient mode (2 h). In order to be able to control for changes
in gene expression levels in untreated cells during the 24 h observation period, we also
sampled untreated control cells at all time points (Figure S1A). A total of three
biological replicates were analysed to yield a data set based on 156 cDNA microarray
hybridizations (Accession number: E-MATAB-123).

Figure S1A: Schematic representation of stimulation
protocol. The AR42]) cells were sub cultured in tissue
culture flasks and serum starved for 24 h before medium

‘ Unstimulated controls

Sustained gastrin (10 nM) stimulation

“T_ra_m_s_ie_n_t ____________________________ was removed and replaced with serum-free medium
TO 02505 1 2 4 6 12 16 o4 containing 10 nM gastrin. Cells treated with gastrin in the
+ 1141411 1 f + ¢ 4 sustained mode were harvested at 10 different time

Gene expression profiling 0 to 24h post gastrin stimulation ~ points between 15 min and 24 h. Cells treated with
gastrin in the transient mode (gastrin containing medium
was removed after 2 h and replaced with medium
without gastrin) were harvested at 6 different time

points between 4 and 24 h. The samples from
unstimulated control cells were harvested at TO and

Tr2 - throughout the time course (11 time points).
Figure S1B: Graphical representation of experimental
design of the two-colour c¢DNA microarray
SUlG hybridizations. The structure of the graph determines
which effect can be estimated and the precision of the
8“12 Hm estimate (see text above for details). The samples were
/ Su8 hybridized to rat 15k cDNA microarrays with probes
printed in duplicates. Dye-swap was performed for all
\ m conditions. The time course experiment was performed
Tr8 Tra with three biological replicates (total of 156
\U—ne‘ \T—re‘ hybridizations). In order to minimize bias connected to

the day, person or order of hybridization, the
hybridizations were randomized so samples from the three different biological replicates and the different
technical replicates appeared randomly in the working list. Su: Sustained gastrin treatment; Tr: transient
gastrin treatment; Un: Unstimulated control cells.

Differentially expressed genes during the gastrin response were determined at the 5%
false discovery rate (FDR) level by using a linear model with a modified T-test after pre-
processing by our optimized protocol [1]. The number of differentially expressed genes
varied throughout the time course with an increasing number of differentially genes as
the gastrin response progresses from 15 min throughout to 4 h, followed by a decline in
number of differentially expressed genes over the remaining time period, as shown in
Figure S2. A total of 754 genes were differentially expressed at 4 hours gastrin
treatment compared to untreated cells at the onset of the experiment (T0). Of these,
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443 genes were identified as up-regulated and 311 genes as down-regulated.
Interestingly, 454 genes were differentially expressed in cells with sustained gastrin
treatment compared to cells with transient treatment (at 4 h, 213 genes with higher and
241 genes with lower levels). Thus, the duration of gastrin stimulation substantially
influences the gene expression levels. It is important to note that even in untreated cells
a substantial number of genes changed their expression levels throughout the 24 h time
course.

200 7 up-regulated Figure S2: The figure shows the number of

differentially expressed genes at the 5% FDR
in sustained gastrin-treated cells and
unstimulated control cells at the indicated
time points compared to TO. The number of
genes that were differentially expressed
between cells treated with gastrin in the
sustained mode compared to cells treated in
the transient mode at corresponding time
points are shown for 4 to 24 h. Solid points:
up-regulated genes; open points: down-
regulated genes. Only genes differentially
expressed at 2 or more time points are
included in the figure.
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Microarray time series experiments are often analysed by unsupervised or explorative
methods such as clustering, where genes are grouped together without defining explicit
comparisons between groups of samples or tests for differential expression (for review,
see [2]). Dimension reduction methods represent alternative analyses that do not
include explicit comparisons between groups. These methods look for a few
independent, or orthogonal, linear combinations of the original variables (i.e. genes)
that can summarize interesting patterns of variability in a dataset. Comparison of gene
expression patterns in transient versus sustained gastrin treated cells by dimension
reduction methods [3] revealed that the gene transcript levels returned to baseline
faster in cells subjected to transient treatment as shown in Figure S3 below.
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Additional Figure S3: Analysis of microarray time series by dimension reduction methods. Left panel
shows synthetic time series with 10 time points showing the two first principal components. Red and blue
dots indicate gene expression states at the start (e.g. adding of a stimulus) and at the end or steady state,
respectively. A direct comparison of gene expression levels between the start and the end state (dotted
line) will give a list of genes that have significantly changed their expression level between the two states.
While following the change from start to end (grey arrows) the total number of comparisons increases
with the square of number of time steps examined. Right panel shows a score plot indicating the time
points from 15 min to 16 h. The straight lines show up- or down-regulation of the same genes (black:
sustained gastrin stimulation; green transient gastrin stimulation) while corners indicate that new genes
change their expression levels. This score plot shows that the gene transcript levels are down-regulated
faster in cells subjected to transient gastrin treatment compared to cells with sustained gastrin treatment.
See main text for additional information.

ADDITIONAL FILE 2: additional methods

c¢DNA Microarray procedure: cDNA Microarrays were manufactured by the NTNU microarray
FUGE platform (http://www.microarray.no) using 15000 cDNA rat probes from Research
Genetics (IMAGE collection) printed in duplicates on Corning CMT Gaps |l slides (Corning Inc.
NY). The probes were dissolved in 50% DMSO to ensure high printing quality. The microarray
slides were UV cross linked at 300 mJ in order to fix the DNA to the glass slides.

Labeling was performed by reverse transcription of total RNA (3 pg) in the presence of primers
containing the capture sequence for subsequent hybridization of Cy3- and Cy5-labeled
dendrimers, using the Genisphere 3DNA Array 350 Expression Array Detection kit (Genisphere,
Hatfield, PA) as described in the manufacturer's protocol. Blocking procedures were performed
as previously described [1]. Briefly, Mouse COT-1 DNA (Life Technologies) (0.1 pug/ug RNA) and
250 ng LNA dT Blocker (Genisphere, Hatfield, PA) were added to all mixtures in order to block
hybridization of repetitive elements and reduce poly (dA) signal, respectively. Hybridization was
performed in a humidified hybridization chamber (Corning Inc., NY) at 60°C for 14-15 hours in a
total hybridization volume of 60 pl. Post hybridization washes were done with 2 x SSC and 0.2%
SDS (15 min at 55°C), with 2 x SSC (10 minutes at room temperature), and finally with 2 x SSC
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(10 minutes at room temperature). After the washing, the Cy3- and Cy5-labeled dendrimers
were hybridized to the capture sequence at the reverse transcribed sample RNA at 60°C for 3
hours as described in the manufacturer's protocol. After dendrimer hybridization, the slides
were washed as described above and dried by centrifugation at 1500 rpm for 5 minutes.

Scanning and image analysis of cDNA microarrays: The slides were scanned at a resolution of
10 um by use of Packard Bioscience Scanarray Express HT scanner (Packard BioScience, Billerica,
MA). A laser power of 100% was used, and excitation of Cy3 and Cy5 was performed at a
wavelength of 532 nm and 635 nm, respectively. Signals were detected by use of
photomultiplier tubes (PMTs) with two channels. In order to maximize the certainty of the
weakest spots, the PMT voltage was adjusted to keep the background intensity between 200-
400 (mean spot intensity) in each channel as suggested by Lyng and co-authors [4]. The GenePix
5.0 image analysis software (Axon Instruments, Inc., Union City, CA) was used for spot
segmentation and intensity calculations. Spots and regions with high unspecific binding of dye
or dust particles were manually flagged and excluded from the analysis.

Data analysis of cDNA microarrays: After removal of manually flagged spots, arrays were
normalized using loess to remove intensity dependent variations in the ratios [5]. No
background subtraction was performed as this had not increased the likelihood of finding
differentially expressed genes with these arrays in a previous optimization study [1]. MA plots
and image plots of the data were inspected, and 6 arrays that were not found to be of
acceptable quality were removed. Differentially expressed genes between TO and all other
experimental conditions as well as between the gastrin treated conditions and the controls at
each time point were found using a linear model with a Bayesian adjustment of variances [6]. p-
values were corrected for multiple testing using the method of Benjamini and Hochberg [7]
which produces a false discovery rate estimate (FDR), and genes with a corrected p-value below
0.05 were taken as significant

Database submission of microarray data: The microarray data were prepared according to
minimum information about a microarray experiment (MIAME) recommendations [8] and
deposited in the Array Express (http://www.ebi.ac.uk/microarray-as/ae/) [9]. Detailed
information about the microarray designs and raw data files are accessible in ArrayExpress by
use of these accession numbers: E-MTAB-123.
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