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“The line between the virtual 
world of computing and our 
physical, organic world is 
blurring.” E.Dumbill: Making 
sense of big data, Big Data, 
vol.1, no.1, 2013
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M. Cox and D. Ellsworth, “Managing Big Data for Scientific 
Visualization,” Proc. ACM Siggraph, ACM, 1997

The 3xV: volume, variety, and velocity (2001).

The 8xV: Vast, Volumes of Vigorously, Verified, Vexingly 
Variable Verbose yet Valuable Visualized high Velocity Data
(2013)
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(2013)
Not „ conventional” data: „Big data is data that exceeds the
processing capacity of conventional database systems. The
data is too big, moves too fast, or doesn’t fit the strictures of
your database architectures. To gain value from this data,
you must choose an alternative way to process it (E.Dumbill:
Making sense of big data, Big Data, vol.1, no.1, 2013)
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Criticism, re-evaluation 

Application
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Lack of results, 
problems,

Criticism, re-evaluation 
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trigger
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.. [data] is often big in relation to the
phenomenon that we are trying to
record and understand. So, if we are
only looking at 64,000 data points,
but that represents the totality
or the universe of
observations. That is what
qualifies as big data. You do
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qualifies as big data. You do
not have to have a hypothesis
in advance before you collect
your data. You have collected all

there is—all the data
there is about a
phenomenon.
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Partial genome screening (x100 SNP)

Genome-wide assoc, <2.5million SNPs, x1000 samples

Full genome sequencing

Variables

Exome sequencing (~30Mb, 1% data, 10% cost)
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Phenome (disease, side effect)

Environment&life style

2010<: “Clinical phenotypic assay”/drugome: open clinical trials, adverse drug 
reaction DBs, adaptive licensing, Large/scale cohort studies (~100,000 samples)

Genome(s), epigenome, microbiome

Phenome (disease, side effect)

Transcriptome

Proteome

Metabolome

Drugs
Moore’s law Carlson’s law
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The hypothesis-free pitfall in omics
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)()|()|( ModelpModelDatapDataModelp µ
Bayes’ rule:

Systems-based, Bayesian
biomarker discovery

A priori distribution (prior), p(Model):
• is a technical tool for inversion (to achieve a direct probabilistic statement),• is a technical tool for inversion (to achieve a direct probabilistic statement),
•provides a principled solution to incorporate prior knowledge.

Open problem: derivation and formalization of informative (domain/data specific) priors.
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BayesEye: 
relevance map/tree/interactions



Methodological papers & applications:
P. Antal, A. Millinghoffer, G. Hullam, C. Szalai, and A. Falus, "A Bayesian view of challenges in feature 
selection: Feature aggregation, multiple targets, redundancy and interaction“, JMLR proceedings, 2008
...
Hullam G, Juhasz G, Bagdy G, Antal P.: Beyond Structural Equation Modeling: model properties and effect 
size from a Bayesian viewpoint. An example of complex........ Neuropsychopharmacol Hung. 2012
O. Lautner-Csorba, A. Gezsi, A. F. Semsei, P. Antal, D. J. Erdelyi, G. Schermann, et al., "Candidate gene 
association study in pediatric acute lymphoblastic leukemia evaluated…..…," BMC Med Genomics. 2012
I. Ungvari, G. Hullam, P. Antal, P. Kiszel, A. Gezsi, E. Hadadi, et al., "Evaluation of a Partial Genome 
Screening of Two Asthma Susceptibility Regions Using Bayesian Network Based…..…. " Plos One, 2012.
G. Varga, A. Szekely, P. Antal, P. Sarkozy, Z. Nemoda, Z. Demetrovics, et al., "Additive Effects of 
Serotonergic and Dopaminergic………," AMERICAN JOURNAL OF MEDICAL GENETICS PART B, 2012
O. Lautner-Csorba, A. Gézsi, D. Erdélyi, G. Hullám, P. Antal, Á. Semsei, et al., "ROLES OF GENETIC 

Biomarker discovery II.

O. Lautner-Csorba, A. Gézsi, D. Erdélyi, G. Hullám, P. Antal, Á. Semsei, et al., "ROLES OF GENETIC 
POLYMORPHISMS IN THE FOLATE PATHWAY IN CHILDHOOD ACUTE……………….," Plos One, 2013.
A.Vereczkei, Z. Demetrovics, A. Szekely, P. Sarkozy, P. Antal, A. Szilagyi, M. Sasvári-Székely., 
"Multivariate Analysis of Dopaminergic Gene Variants as Risk Factors of Heroin.............," Plos One, 2013
Chapters:
G.Hullám, A.Gézsi, A.Millinghoffer, P Sárközy, B. Bolgár, Z Pál, E Buzás, P Antal: Bayesian, systems-
based genetic association analysis with effect strength estimation and omic wide interpretation, in press
P. Antal, A. Millinghoffer, G. Hullám, G. Hajós, Csaba Szalai, András Falus: Bayesian, systems-based, 
multilevel analysis of associations for complex phenotypes: from interpretation to decisions, in press

Tools:
The biomarker computational service is available at http://mitpc40.mit.bme.hu/bmla.
The biomarker visualization tool, BayesEye, is available at http://mitpc40.mit.bme.hu/bayeseye.
The gene prioritizer tool applied after BMLA can be accessed at  http://mitpc40.mit.bme.hu/GP
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Similarity-based fusion in drug repositioning

Chemical Side-effects Target prot. MMoA Pathways

Tanim
oto

Query-based optimal fusion
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Adatelemzési tudásbázis

Wiki

Valószín� ségi

Jellemz� k:
– Többszint�  struktúra

· Szabadsz� veg

· Valószín� s� gi adatb� zis

· Ki� rt� kel�  felület

± Kapcsolat a r� tegek k� z� tt

Valószín� s� gi
adatb� zis

BayesEye

El� nyök:

· Újrafelhaszn� lhatós� g -> megszerzett tud� s nem v� sz el

· Utófeldolgoz� s t� mogat� sa -> adat erej� nek bemutat� sa

· Bayes h� lók, relevancia szintek, m� s szempontok,¼

· Dönt� st� mogat� s
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