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Which “scale”?
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Which “scale”...

...are we talking about?

«Spatial
*Temporal

«Conceptual
«?
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Which “scale”...
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Spatial scales
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Which “scale”...
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Temporal scales
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InsTrTUTE OF PHysics PUBLISHING PrysioLoGICAL MEASUREMENT

Physiol. Meas. 26 (2005) R155-R199 doi:10.1088/0967-3334/26/5/R01

TOPICAL REVIEW

Wavelet transforms and the ECG: a review

Paul S Addison
CardioDigital Ltd, Elvingston Science Centre, East Lothian, EH33 1EH, UK

E-mail: p.addison@cardiodigital.com
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Data-intensive knowledge discovery

Central dogma of biology _ and
N systems biology: Conceptual scales
- N
Replication Transcription Translation
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DNA MRNA Proteins Metabolites Organisms
Genomics Transcriptmics Proteomics Metabolomics Various
analysis
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Heterogeneous, complex, distributed databases
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Data-intensive knowledge discovery
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Second order conceptual scales
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Multi-scale HOWTO
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HOWTO

e Problems with or without inherent scales

e Mathematical approaches available
(continuous, discrete, multidimensional):

—Wavelets
—Pyramids and Resolution
—Graphs

e Computational methods and structures
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HOWTO

Information;
* coding
« unfolding
» folding

198 IEEE/ACM TRANSACTIONS ON COMPUTATIONAL BIOLOGY AND BIOINFORMATICS, VOL. 5, NO.2, APRIL-JUNE 2008

Identification of Protein Coding Regions Using
the Modified Gabor-Wavelet Transform

Jests P. Mena-Chalco, Helaine Carrer, Yossi Zana, and Roberto M. Cesar Jr.
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H OWTO Data-intensive knowledge discovery

Central g@ma of biology and
o systems biology
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Second order conceptual scales
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HOWTO

Expression of gene i at time t: X;[t] e{-1,0,+1}
X[t
X,[t]
State of the regulatory network at time t: X[t]=].
X [t]
Network dynamics: X[t +1] = #(x[t])
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HOWTO

Entropy
H(Y)=— > P(y)logP(y)
ye{-1,0,1}
Mean conditional entropy
E[H(Y | X)]=—D>_P(X)D_P(Y | X).log(P(Y | X))
High Entropy Low Entropy

P(Y) POY)

-1 0 1
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Time/Experiment

Gene Description
Gene name: AT1G14030
Prob Set Name: 252648 at
Chromosome: 1
Also known as: F7A19.12; F7A19 12

Products: |arge subunit N-methyltransferase, putative” B
Function:

Pathway
Pathways: fotossinteszs

Gene Annotation Links

TAIR: AT1G14030

TIGR: AT1G14030

KEGG: AT1G14030

NCBI: 837964

NCBI-Protein: NP_172856.1

LMTILSIC TN L LA =2L), DO AHILSIFTWGIr iU L L1 <),
Rubisco LSMT substrate-binding (InterPro:IPRO15353)
BEST Arabidopsis thaliana protein match is: SET
domain-containing protein (TAIR:AT3G07670.1) Has
838 Blast hits to 833 proteins in 135 species: Archae
-0 Bacteria - 0 Metazoa - 242 Fungi - 218 Plants - 233
Viruses - 0 Other Eukaryotes - 145 (source: NCBI
BLink)." -
Frequencia dos Preditores Valor de Entropia
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Arestas (ligac...Entropia, 0 == nao houve erro.
Sinal Temporal: Vermelho == Perfil de Expressdo Original.
paaréo) I |
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H OWTO Data-intensive knowledge discovery

Central %ma of biology and
o systems biology
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Mappings between second order
conceptual scales
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Concluding remarks
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HOWTO

e Different “types” of scales

e Problems with inherent scales

e Unfolding and folding the scales

e Mathematical models

o Computational models and data-structures
o Software
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Multi-scale for eScience
Approaches

o Multi-scale as a way to cope with complexity

e Multiple scales for exploratory data analysis,
browing data, grasping initial understanding,...

e Data integration: mathematical and data
models

e Network matching, searching, comparison,
motifs
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