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~— Research literatury

Formulacia experimentu

Uprava a Gistenie dat

Ako - Analyza dat
p ra C Uj e m e Tvorba a trénovanie modelov

Analyza vystupov, predikcie
Potvrdenie/zamietnutie hypotéz

- Vizualizacia vystupov/aplikacie




Na co sa zameriavame

Zameranie vyskumu a spoluprace

V&asna detekcia

( Odpoved na Iieébu)—>

V&asna detekcia

Velké data, vysvetlitelna Al a data mining

In silico zistovanie génov, genomické a klinické studie

In silico urCenie lieCiv a cielena lieCba - ( Ciele lietby )

Modelovanie struktury nadoru pomocou Al a vytvaranie digitalneho
tiena

UrCenie ¢asového ramca klucovych udalosti v Zivote tumoru,
pre'k"niCké diagnéza \( Stanovenie diagnozy )

Precision medicine: Odporucania zaloZzené na Al pre najlepsi priebeh
liecby. Prediktivna medicina.



Ukazky aplikacii

 Nastroj na analyzu mutacnych signatur:
hitp://147.175.151.109/

» Metagenomika: http://147.175.151.131/
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http://147.175.151.131/
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Artificial
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KMeans

Regression

XGBoost

a mnoho dalsich...

Data
Science



NV e e

Ako pouzijeme
Alv

bioinformatike

Supervised learning

Unsupervised learning

Machine learning

Deep learning

Clustering

dimensionality

reduction

Frequently used algorithms
for biomedical research

Example usage (data type)

SVM b

KNN o

Regression |

PCA <

{SNE =

NMF X

@ Cancer vs healthy classification
(gene expression)

® Multiclass tissue classification
(gene expression)

® Genome-wide association
analysis (SNP)

® Pathway-based classification
(gene expression, SNP)

® Protein secondary structure
prediction (amino acid sequence)

® Sequence simllarity prediction
(nucleotide sequence)

® Protein family clustering
(amino acld sequence)

® Clustering genes by chromosomes
(gene expression)

® Classification of outliers (gene
expression)

® Data visualization (single cell
RNA-sequencing)

® Clustering gene expression
profiles (gene expression)




konvoluéné siete
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geometric deep, learning
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Bez Al to uz
dnes nejde

« Analyza strukturalnych
zmien v gendme

« Predikovanie 3D Struktury
proteinov

+ Evoluc¢né vztahy /
fylogenetické stromy

« Analyza variantov
«  Génova expresia

ATCGGGTCATGTCA

ATCGGGTCATATCA

ATCGGGTCATCACGTCA

Prakticky nepredstavitelné bez aktualne;j
vypocCtovej sily a modernych softvérovych e —
aplikacii W o



Kedy
bioinfomatika

7lyhéva

Neuplne data, malé kohorty pacientoy,
nekvalitné data

Nejednoznacnost dat

Casto nie su ustalené standardy = rozne
softvéry, rézne vystupy

Nedostatocna interpretabilita a
vysvetlitelnost = ,mo6zete nasadit
pacientovi liecbu, ktorej nerozumiete?”

Aktualny stav poznania



AlphaFold 2

1. The AF2 models achieved a success rate of 47%, outperforming both X-ray and Cryo-EM structures,
which had success rates of 39% and 42%, respectively.
https://www.ebi.ac.uk/training/online/courses/alphafold/validation-and-impact/how-accurate-are-alphafold-structure-predictions/




Ako sme sa sem dostali

crystal

diffraction
°  pattern

electron
density map

refinement

>, atomic
~, model
po

Braggov zakon a Photo 51 ako zaklad pre  Softvér na predikovanie
rontgenova krystalografia urcenie Struktury DNA 3D struktary AlhpaFold 2



Aj vy mozete predikovat Struktiru protel'n

- Databaza genov:
https:/www.ncbi.nlm.nih.gov/

- AlphaFold server online:
https://alphafoldserver.com/
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