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Abstract: Several technologies are currently used for gene expression profiling such asAbstract: Several technologies are currently used for gene expression profiling such as
Q tit ti R l Ti RT PCR ( RT PCR) ill i i d C A l i fQuantitative Real Time RT-PCR (qRT-PCR), illumina microarray and Cap Analysis ofB (q ) y p y
Gene Expression (CAGE) CAGE is a recently developed method for constructingA B

C Gene Expression (CAGE). CAGE is a recently developed method for constructing
transcriptome maps and since its invention it has been successfully applied to analyzing

A C transcriptome maps and since its invention, it has been successfully applied to analyzing
gene expressions in diverse biological studies. The principle of CAGE has beeng p g p p
developed to address specific issues such as determination of transcriptional starting sitesdeveloped to address specific issues such as determination of transcriptional starting sites,
th t d f t i d id tifi ti f t i t H t C llthe study of promoter regions and identification of new transcripts. Here, we present a Cell
System Markup Language (CSML) computational pipeline to analyze high-throughputSystem Markup Language (CSML) computational pipeline to analyze high throughput
data derived from CAGE microarray and qRT PCR This pipeline performs both standarddata derived from CAGE, microarray and qRT-PCR. This pipeline performs both standard

i i l l i d h l bli h d h d f i f lD statistical analysis and the most recently published methods of construction of regulatoryD y y p g y
networks and data assimilationnetworks and data assimilation.E CSML i li h CSML i li iE CSML pipeline scheme. CSML pipeline receives
as input, an EDF (Expression Data Format) file andas input, an EDF (Expression Data Format) file and
performs several computational and statistical analysisperforms several computational and statistical analysis
i l di t ti f l t t k d d tincluding construction of regulatory networks and datag g y
assimilation Results may be visualized using Cellassimilation. Results may be visualized using Cell
IllustratorIllustrator.
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Gene State SpaceInput file The input is an EDF (Expression Data experiment, probe, Probe State Space Input file. The input is an EDF (Expression Data
F t) fil hi h t i i f ti b t th
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gene promoter regionSNP Model networkFormat) file which contains information about the gene, promoter region,  

i l l
Expression Model network

technology used in the experiment in the header expression level, tec o ogy used t e e pe e t t e eade
(initialized by the “$” symbol) information about the transcription factor(initialized by the $ symbol), information about the
t f i t i th tt ib t (i iti li d b th

transcription factor 
binding sites SNP

TFBS

type of experiment in the attributes (initialized by the binding sites, SNP, 
“@” symbol) and finally the expression data If a line is exon, proteins, mRNA @ symbol) and finally the expression data. If a line is
initialized with the symbol “#” it comments out the

, p ,
and ExonArray Theinitialized with the symbol # , it comments out the and ExonArray. The 
d t b i ilExonArray

respective line. database is easily Protein
mRNAExonp

extendable , and futureextendable , and future 
versions aim to includeversions aim to include 
i f ti b tinformation about gene g
ontology and proteinontology and protein 
arraysarrays.
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and mathematical model) is used to improveand mathematical model) is used to improve
the biological pathway model to be more CAGE expression data CAGEthe biological pathway model to be more CAGE expression data. CAGE

h l i i li kreasonable pathway model by using the technology permits to visualize a networkp y y g
observed data e g mRNA expression data

gy p
of transcripts instead of a network of

D i d l Th t t i i li d i C ll Ill t t Additi l
observed data, e.g. mRNA expression data. of transcripts instead of a network of

genesDynamic model. The output is visualized using Cell Illustrator. Additional genes.
simulations and analysis will be performed in this platform. The network is
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