0 BIOINFORMATICSappk

Biologial adatbazisok integracioja

Pongor Sandor

az MTA és az Academia Europaea tagja



BIOINFORMATICSappk

INFOMON

TECHNOLOGIES

Model, description and visualization



S
>
-—s-.;;ﬁ

BIOINFORMATICSappk

Molecular objects

= Genes, genomes

= Proteins, proteomes

Data collection:

= Next generation sequencing

= Mass spectrometry
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Core data-types

ALL HAVE SIMPLIFIED AND EXTENDED (ANNOTATED) VERSIONS

_—

tassfvvswvsasdtvsgfrvey
elseegdepgyldlpstatsvni C
pdl Ipgrkytvnvyeiseegeqn
lilstsqgttapdappdptvdgvd
dtsivvrwsrprapitgyrivys
psvegsstelnlpetansvtlsd
lIgpgvgynitiyaveengestpv
Ffiqgettgvprsdkvppprdlgf
vevtdvkitimwtppespvtgyr
vdvipvnlpgehggrilpvsrntf
aevtglspgvtyhfkvfavnqgr
eskpltaqgatkldaptnlgfin
etdttvivtwtpprarivgyrlit
vgltrggagpkagynvgpaasqypl
rnlgpgseyavslvavkgnqgsp
rvtgvfttlgplgsiphyntevt
ettivitwtpaprigfklgvrps
gggeaprevtsesgsivvsgltp
gveyvytisvlrdggerdapivk

SEQUENCES 3-D GENOMES
NETWORKS

— _/
v

Sep 11, 2017 DEDICATED DATABASES

UL
Periodic transcriptional organization of the E.coli genom

Kepes F.




Common framework: substructures and relationships

‘ “Ontologies” ‘
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Substructures Relations

(entities, elements) - Ontology is 1) a list of allowed elements and

relations, and 2) rules within a domain of
knowledge (e.g. gene ontologies, 3D structure
ontologies etc.)

Pongor, Nature, 1987 Informally: controlled vocabulary + rules

Structure .
Gene ontology project (GO)
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Databases by content
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New Scientific Results
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Lines of Code
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Language Breakdown

22w Scientific Results

‘Code Lines Comment Lines Comment Ratlo Blank Lines Total Lines

Task

SQL solution

Java solution

Retrieve the protein
sequence for the
protein Q8DR59

from UniProt.

SELECT p.seq FROM Protein p
INNER JOIN
ProteinfccessionMumber a ON
a.Protein_WID = p.WID WHERE
a.Accessionlumber = "(Q8DR59°;

JBioWHSearch sProt = new
SearchProtein();List prots =
sProt.search(“Q8DR59”, null);for(Protein p
: (List<Protein>) prots)
System.out.println(p.getSeq());

Retrieve the protein
sequence of all

human proteins

SELECT p.seq FROM Protein p
INNER JOIN Protein_has_Taxonomy
pt ON pt.Protein_WID = p.WID
INNER JOIN TaxonomySynonym ts ON
ts.Taxonomy_WID =
pt.Taxonomy_WID WHERE ts.Synonym

JBioWHSearch sTax = new
SearchTaxonomy( ) ;JBioWHSearch sProt = new
SearchProtein();List taxs =
sTax.search({ “human’ ,null);List ¢ = new

Arraylist();List o = new
Arraylist();c.add(taxs);o.add("IN");JIPLCons
trains constrain = new

JPLConstrains(c,o,null);List prots =

Total Percentage

s

———

sProt.search(""”, constrain);for(Protein p
(List<Protein>) prots)
System.out.println{p.getSeq());

like ‘"human’;
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Databases by processing stage

= Raw data

= Assembled data

= Machine-annotated data
= Validated data
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Biological objects

= Microbiomes

= Cancer mutations



Baktérium-kozossegek
a valos vilagban

Baktériumok, gombak,
mindenféle egysejtlek

A Fold dkoszfera
legfontosabb elemei

Sokféle sejt, melyek
kommunikalnak es
kooperalnak.

Erdekes analdgidk az emberi gt
tarsadalmakkal: keletkezés, E&
novekedes, 6sszeomlas

Analdgia a mernoki

rendszerekkel:

kommunikacio, kooperacio, Miért stabilisak?
0sszeomlas (Miért 1éteznek?)



Baktérium-kozossegek
— logikal modell

o Asejtek (és a fajok)
kommunikalnak es
kooperalnak

» Sok kismolekulat bocsatanak
ki (antibiotikumok,
jelanyagok, tapanyagok)

« Egyittes feladatmegoldas

« Kollektiv tulajdonsagok

Tobbfele sejt a
kibocsatott
kismolekulak

A TUDOMANY EVOLUCIOJA:
A VALOS ES A VIRTUALIS VILAGOK
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Virtualis vilag: 1) “agensek”
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Lokalis kdlcsdnhatas
globalis reakciok

Craig Reynolds, 1982

Howard Berg, 1993 A Y




A kommunikacio uj k6zosséeqi
tulajdonsagokat hoz letre!

élelem élelem élelem

“Signal
track”

Normal + nem-
kommunikalo
sejtek =
tarsadalmi
rétegzo6dés

Koz6sség Jelkovetés=
formalas migracio

élelem

Normal + nem-
kooperalo sejtek=
osszeomlas



A kommunikacio uj k6zosséeqi
tulajdonsagokat hoz letre!

élelem élelem élelem élelem

B }; “Signal
s track”
= - - ; P - ' ’ — ¥ ) R B R
Kozosség Jelkbvetés= l\'l(ormal ':(e'ln Normal + nem-
formalas migracio ommunikalo  kooperal6 sejtek=
sejtek = osszeomlas
tarsadalmi

rétegzo6dés



A kommunikacio uj k6zosséeqi
tulajdonsagokat hoz letre!

élelem élelem élelem élelem

Normal + nem- Normal + nem-

Kozosség JelkOvetés= HrE al + ne
formalas migracio kommunikalo  kooperalé sejtek=
sejtek = 6sszeomlas
tarsadalmi

rétegzo6dés
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