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Halozatok - fehérje halozatok

> Rendszerbiologia
> Fehérjék-fehérjék kdlcsonhatasi halézata
> Gének-fehérjék-drogok kdlcsdnhatasa

> Kapcsolatok aminosavak mozgasaiban

Csermely P. et al. 2012, http://arxiv.org/abs/1210.0330
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A sejt vegyvédelme (sejtszinti immunitas)
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multi-target drugs
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Halozatok szerkezete

module A
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module B bottleneck
SR GG nested onion
network network
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Fehérje-fehérje kolcsonhatasi halézatok

domain-domain effect of
interaction network domain A2
representations inhibition

a3

protein-protein
interaction network

disconnecfed network
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Halozatok és gyogyszertervezeés
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Human Disease Network
(HDN)
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Goh et al., PNAS 2007, 104, 8685-8690
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Rakos sejtek halozatai

Illustrative
network
topology

Noise, entropy,

heterogeneity,

deformability,
plasticity

Drug design
strategy

D.M. Gyurké et al. / Seminars in Cancer Biology 23 (2013) 262-269
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Halozatok mukodésének feltérképezése

S; - sejtvonal, vagy drog; vagy...
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Pipeline of analysis

 Human samples treated with drugs
 NCBI Gene Expression Omnibus (GEO) database
* Preprocessed (by GEO) data & quality check

T —

1 180 Anti-cancer agent sapphyrin PCI-2050 effect on lung
DataSet (GDS) (1 335 human) cancer cell line: dose response (GDS2499)
883 treatment: 1) Actinomycin-D 5 ug/ml

: 2
Experiment (2786 cont.+treat.) 2-3) Sapphyrin PCI-2050 1.25 ug/ml, 2.5 ug/ml

lung cancer cell line, MCF-7, HUVEC, primary fetal

Tlssue/ce” 132 astrocytes, tumor biopsies ...

Drug or 222 actinomycin D, sapphyrin PCI-2050, thapsigargin,
xenobiotic tunicamycin, doxorubicin ...

Microarray 26 Affymetrix - Human Genome U133 Plus 2.0 Array
platform (GPL) (GPL570)

ICollection of coherent experiments (by GEO)
20One celltype, one agent, one timecourse, one dose
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Pipeline of analysis

e C(Calculate the expression changes
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Expression- Expression- Biochemical
Data
changes patterns pathways

PCA analysis (the first 3 component) Heatmap (result of clustering)

experiments (883)

proteins (280)



PCA2 5.26%

(8]
1

BPDE (carcinogen)

=

Expression- Expression- Biochemical
changes patterns pathways

PCA analysis

Drug
b StemRegeninl (SR1)

L SR1 analog

e thapsigargin (SERCA inhibitor)

k tunicamycin (antibiotics)

PCA2 5.26%

U normal lung WI-38 fibroblasts

Celltype
6
6 %6 6 hematopoietic
°6 stem cells (HSC)
6
g N
D &
, 4°
2 %@9 )

o -

9 immoratlized
B cells

PCA1 12.6%
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Mathematlcal modellng
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A rendszer kinetikai modellezése
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A rendszer kinetikai modellezése

Ismeretlen vegyiilet mit csinal?

Minimal Fitness in 48 hours >
o o o© -
= T 2 =

©
N

[X::,crit] =1 uM, [Xg,crit] = 100 “M

o} e} *—@0—
[Xc il = 0.05 nM
[Xc il = 0.5 nM
[Xeei] =5 nM
[X. il = 5000 nM \
107 107 10° 10 EC,, 102

[X.] [NM]




Osszefoglalas

Bevezetés — a fehérje dinamika és a szimulaciok jelentésége
Fehérjék jellemzése bioinformatikai eszk6zokkel

Fehérjék dinamikajanak modellezése

Fehérjek feltekeredésének szimulacidja

Informatikai eszk6zok — bioléogus szempontbdl

VvV V V V VYV VY

Halozatok, gének, fehérjék, drogok
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