GENE PRIORITIZATION THROUGH
GENOMIC DATA FUSION
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BIOLOGICAL QUESTION

.
e
N
-
o
)
W

o
¥
~

w

pLs

RNog e
1% T
LR A Col

g,
o g

gy AV

e _/"
gy
s TRy
o
©
—

\."w.‘

INgS | BNy
)9
"

d=zun
] ‘ “,'c a

l." e
1% &
—

N
o

KATHOLIEKE UNIVERSITEIT

‘WST)'/ ] Gene prioritization through genomic data fusion




BIOLOGICAL QUESTION
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BIOLOGICAL QUESTION
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BIOLOGICAL QUESTION
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Which genes are the most promising
candidates?
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CONCEPT

Which genes are the most promising
candidates?

Goh et al.,, PNAS (2007)
Smith et al., Gene (2003)

Jimenez-Sanchez et al., Nature (2001)

Which genes are similar to the genes
involved in the process under study?
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DATA FUSION
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DATA FUSION
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DATA FUSION
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ORDER STATISTICS BASED
DATA FUSION




ALGORITHM
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Tranchevent e al., Nucleic Acids Rescarch (2008)
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SIMILARITY

Neighbors of known disease genes are

promising candidates
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KERNEL BASED DATA FUSION
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ALGORITHM
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BENCHMARKING
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PROCEDURE
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PROCEDURE

Rank ROC
T

Sensitivity

ensitivity

—> |Top 10%

——— OMIM AUC=86 6294%
— — OMIM without Text AUC=80 4537% T oD 5©%
——— Random AUC=48.0955% I_) J
———— GO Pathways AUC=90.0821%

GO Pathways without Text, GO, Kegy
AUC=87.8421%

04 05 06 07 0.8 09 1
1-specificity

Aerts et al., Nat. Biotechnol. (2006)
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DATASETS
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ENDEAVOUR: RESULTS
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ENDEAVOUR: RESULTS
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ENDEAVOUR: LITERATURE
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GENETIC SCREEN
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GENETIC SCREEN
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CONCLUSIONS
AND

PERSPECTIVES
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CONCLUSIONS

2« Two prioritization methods

>¢ Benchmarked

S Experimentally validated




Al

Improved data warehouse

\I2

« Automatic training set construction

A

2« Blo-entities prioritization

Al

Improved results visualization
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Al

Chemical/pharmaceutical focus

A

2 Clustering/classification/prioritization platform

A

¢ Feature selection before kernel computation

Al

5¢ More experimental validations




