Gene expression profiles and transcription factors involved in glucocorticoid signaling in Keratinocyte

Abstract

Glucocorticoid hormones exert profound
effects to almost all organs and tissues in
the body. GCs act through glucocorticoid
receptors, which are versatile transcription
factors. Using DNA microarray analysis,
173 genes were found to have at least 2
fold expression changes after 24h, 48h and
72 hr dexamethasone treatment on ker-
atinocytes. Out of these 173 genes, 10
genes that were consistently upregulated
or downregulated were chosen for further
promoter analysis using web-based pro-
grams. Do genes that are regulated simi-
larly by GCs have some commonality in
their promoters? Here we present potential
transeription factors and commaon frame-
work of transcription factor binding sites
(TFs) that may participate in GCs signaling.

Material and Methods

Keratinoeyte ware maintained in serum- free keratinccyte medium
with epidermal growth factor and bovine pituitary extract (GIBCGC)
with or without Dexamethascne [Sigma). Aler sach timepoim (24h,
48h, T2h} cells wers trypsinized and stored in AMAlater{Ambion) and
then tofal RMA was isolated using RMessy (QIAGEN). &ug of wotal
ANA was reversed transcribed, amplfied and labled according 1o the
protocol.  Labeled cRANA was hybrdized to HGUSEAVE arrays
(Allymetrix) and arrays were were washed and stained with anti-
biotin straptavidin-phycoerythin labsled antibody using Affymetrix flu-
idics station and then scanned using the Agilent GeneArray Scanner

ayatem (Hewlett-Fackard).

Microarray Suite 5.0 (Affymetric) was used for data extraction and for
further analysis, data mining tool 3.0 [Alfmelrix) as well as
GsneSpringTM software 5.1 (Silicon Genetics) was used for nor-
malization, fold change calculations and clustering. To qualify as an
up-regulated gene, a genes should meet the following criteria: (1) in
each time point the signal in the DEX-treated sample shoukd be
greater than 2 fold of that in its untreated sample; (2) its absolute call
should be P in all DEX-reated samples. With the same logic, a gene
should meet the following criteria to be considered as down-regulat-
ed gene: [1) in each time paoint the signal in the untreated sample
should be grester than 2-old of that In the DEX-treated sample; (2}
s absolute call should be P in all untreated samples.

Promoter analysis was done using Genomalix  soltwares
g {500 and 100
downstream of the transcription start site) of selected genes were

. ix.de). Promoter

extracted using ChipZFromater (Genomatix).

Using DiAlign

the prometer seq were gligned to look for any
coserved regions. To search for pessible GRE binding sies in the
sequences, two pragrams, findpatierns (GCG) and GEMS Launcher
3.5 (Genomatix) was used. Matinspector (Genomatix) was used 1o
search for common transcription factor binding sites. To see i com-
mon framewerk of elements existed In & set of promoter sequences,
Frame (Genomatix) used,
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Figure 1. Gene expression of Keratinocyte with or without
dexamethasone treatment. Genes correspond to rows and
the time points of each experiment are the columns. Out of
12568 genes 173 genes that were consistently upregulat-
ed or downregulated in three different time points 2 folds
or more were selecled. Genes that share similar expres-
sion profiles as well as experimants that shara similar
gene profiles are grouped by a clustering algorithm.
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Table 1. Brief description of the genes that were selected
for promoter analysis.
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Figura 2. Normalized expression graphs showing expras-
sion levels of § genes that were consistently up-regulated
(A) and 5 genes that were consistently down-regulated (B).
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Figura 3. Possible GRE sites (AGAACA) were searched-
within the promoter sequences. The sequence "AGAACA”
was searched on each promoter sequences allowing up to
one mismateh, A perfect match was found in RGS2 and
PTHLH. Possible active GRE site (homo-dimer) is present
in the RGS2 promaoter.
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Figure 4. Possible commen transcription factor binding sites.
revealed by the program GEMS Launcher 3.5 (Genomatix)
on promoters with similar expression profiles based on
microaray analysis. Only transcription factor binding sites
that exist on all sequences ara shown.
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v ' Table 2. Detailed description of TF
binding sites.

. Figure 5. TFs that are within a 100bp distance in a consensus order is shown. A
L — Up-regulated genes reveal two different transcription factors PCAT (Promoter
. . CCAAT binding factors) and CREB {Camp-Responsive Element Binding proteins)
as possible TFs that may paricipate in transcriptional regulation. B Down-regulat-
ed genes reveal two different transcription factors EGRF (EGR/Mmerve growth
oo Factor Induced protein C & rel, fact.) and ETSF (Human and murine ETS1 Factors)
as possible TFs thal may participate in transcriptional regulation, € Genes that
have different gene exprassion profiles were analyzed for common framework. No
comman framework was found. & random genomic sequence (600bp) was ana-
lyzed as well which did not yield any common framework {Data not shown).
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Conclusion
Our microarray analysis presents 173 genes that are regulated by dexamethasone in ker-
atinocytes. Further analysis on promoters of genes that are similarly regulated, a com-
mon transcription factor framework has been found using web-based programs. Using a
bioinformatics approach, we have analyzed possible transcription factors that may play a
role in glucocorticoid signaling which provide some important hints for future GCs signal-
ing mechanisms studies.
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