MUASIASIS AND LOW SURVIVAL IN SARCOMA

M. Martinez-Ballesteros (mariamartinez@us.es),
M. Lourdes Linares-Barrera, J. Riguelme -

tumors that primarily affect children and

Dept. Computer Languages and Systems University of Seville
J.M. Garcia-Heredia _
Dept. Vegetal Biochemistry and Molecular Biology, University of Seville

1. MOTlVAIlON

e |dentification of relevant genes

to metastatic sarcoma.

Discovery of

relationships

metastasis—associated

significant
between
genes

and < 5-year patient survival.
e Sarcomas are rare and heterogeneous mesodermal

adolescents (over 20% of all pediatric tumors).
e The relative 5-year survival rate for patients with
metastatic sarcoma is usually low.
e Investigating the genetic basis of these tumors
through genome-wide analysis is crucial due to
their rarity and late diagnosis.
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l.Preprocessing of data: filtering, summarization
and analysis of differential gene expression.

2.Feature selection: subset of relevant genes for
metastatic sarcoma using FOCI method.

3.Association rule mining: discovering interesting
relationships between genes, leading to the
identification of potential biomarkers related to
metastastic sarcoma and low survival time.

e Gene expression dataset GSE21050 - French
Sarcoma Group (FSG) database available in Gene
Expression Omnibus (GEO).

e 309 patients:
o Time Survivor

> Metastasis status: Yes (121) + No (188).
_—_ © 54,613 probes (Affymetrix Human Genome

U133 Plus 2.0).
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3. RESULTS

e Filtering and summarization
process: 11,901 genes.

e Differential expression
analysis: 1,516 genes.

e Number of genes selected

using FOCI that best
explains the response
variable (metastasis): 120

e Hierarchical clustering and

)

(Statistical significance

-Log10 P-Value

Volcano Plot to analyze the
selected genes expression

levels.

e Coexpression network.
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e Example of associations between genes with low
(0) and high (1) expression levels in patients with

<5-year survival (t_survival

= O) and metastasis.

Antecedent Consequent| Sup Lift Conf
CKAP2=1 AN GART=0 A H2AZ1=0 A t survival=0 metastasis [0.055 1.64 1.00
ADAMTSL4=1 N CDC42EP2=0 A DSTN=0 A t_survival=0| metastasis |0.058 1.64 1.00
ADAMTSL4=1 A DSTN=0 A GMNN=1 A t_survival=0 metastasis [0.055 1.64 1.00
ADAMTSL4=1 A ISLR=1 A TOP2A=1 A t_ survival=0 metastasis (0.052 1.55 0.94
ACADVL=1 A C20rf48=1 N FBLN5=1 A t_survival=0 metastasis [0.058 1.48 0.90
ACADVL=1 A SPDL1=1 A TTAM1=1 A t_survival=0 metastasis [0.061 1.49 0.90
ATP6AP1L=0 A DPYSL3=0 A NCAPG2=0 A t_survival=0| metastasis |0.061 1.56 0.95
DPYSL3=0 AN NCAPG2=0 A POLA2=0 A t_survival=0 metastasis [0.074 1.51 0.92
CDC42EP2=0 A DPYSL3=0 A NCAPG2=0 A t survival=0 | metastasis |0.074 1.51 0.92

4. CONCLUSIONS

e Relevant group of genes associated with metastasis and
low survival rates in sarcoma®™.

e Potential
patients

Integrating drug

new treatments for

repurposing

metastasic sarcoma

association rules, and gene-drug associations**.
e Future works: heterogeneous omic data and other
diseases, advanced algorithms for identifying relevant

strategies,,

association rules.
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