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Radvanszky J, Hyblova M, Radvanska E, Spalek P, Valachova A, Magyarova G, Bognar C,
Polak E, Szemes T, Kadasi L. Characterisation of Non-Pathogenic Premutation-Range
Myotonic Dystrophy Type 2 Alleles. Journal of clinical medicine. 2021 Jan;10(17):3934.
Styk J, Pés Z, Pbés O, Radvanszky J, Turnova EH, Buglyé G, Klimova D, Budis J, Repiska
V, Nagy B, Szemes T. Microsatellite instability assessment is instrumental for Predictive,
Preventive and Personalised Medicine: status quo and outlook. EPMA Journal. 2023
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Journal of Molecular Sciences. 2020; 21(22):8634.
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number variation: Main characteristics, evolutionary significance, and pathological aspects.
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Sladecek T, Gaziova M, Kucharik M, Zatkova A, Pés Z, Pds O, Krampl W, Tomkova E,
Hyblova M, Minarik G, Radvanszky J. Combination of expert guidelines-based and machine
learning-based approaches leads to superior accuracy of automated prediction of clinical
effect of copy number variations. Scientific Reports. 2023 Jun

Styk J. Detekcia mikrosatelitnej instability v nadoroch asociovanych s Lynchovym
syndromom. NewsLab. 2021, 01 : 27-31

Radvanska E, Pos Z, Zatkova A, Hyblova M, Bauer F, Szemes T, Kadasi L, Radvanszky J.
Molecularly confirmed pontocerebellar hypoplasia in a large family from Slovakia with four
severely affected children. Bratislavske Lekarske Listy. 2022 Jan 1;123(8):568-72.

Pos Z, Khedr M, Radvanszky J, Penesova A, Hekel R, Szemes T, Ranganath LR, Zatkova
A. APOC3 and ABCA1 variants in unusual combined hypolipidaemia showing premature
peripheral vascular disease. Bratislava Medical Journal/Bratislavske Lekarske Listy. 2023
May 1;124(5).

Lojova I., Budis J., Szemes T., Buchalova M., Radvanszky J. Tandem repeat motif
characterization for precision medicine: A brief overview of conventional methods and
massive parallel sequencing approaches. Newslab, 2023; ro¢. 14 (1): 40-44

HoleSova, Z., Gazdarica, J., Budis§, J., Pds, O., Szemes, T.: Neinvazivny skrining
onkologickych ochoreni pomocou biomarkerov vo volne cirkulujucej DNA. Newslab, 2023;
roc¢. 14 (1): 36 — 39

29;13(1):10531.

Uplatnenie vysledkov projektu

Pocas realizacie projektu sme navrhli a overili viaceré metodiky orientované na praktické
vyuZzitie a priamu aplikaciu v klinickej diagnostike. Hlavnou vetvou vyskumu bol vyvoj
nastroja Dante, ktorého aktualna verzia umozfiuje podrobnu analyzu STR motivov v datach
z moderného masivne paralelného sekvenovania celych genémov a exémov. Jeho velkou
vyhodou je, Ze ako bioinformaticka metdéda nevyzaduje dodato¢né laboratérne spracovanie
vzorky, a tym podstatne rozSiruje informacnu hodnotu sekvenacnych udajov bez
dodatoénych laboratérnych nakladov. Déslednym literarnym reSerSom sme zhromazdili viac
ako 60 klinicky relevantnych STR lokusov, ktorych isté formy (delécie/expanzie STR motivu)
vedu k vaznym vrodenym ochoreniam. Pre spristupnenie a ulahCenie interpretacie analyz
nastroja Dante sme vyznamne vylepSili jeho uzivatel'ské vystupy pre ucely laboratornej
diagnostiky a hodnoteni STR genotypov.

Novo publikovany nastroj WarpSTR ma navySe velky potencial pre zvySenie kvality
genotypizacie STR lokusov z udajov Coraz CastejSie pouzivanej tretogeneracnej platformy
Nanopore. Tento nastroj je verejne dostupny a je teda otvoreny pre ucely laboratorne;
diagnostiky a vedecku komunitu.

Celogendmova analyza STR lokusov ma velky potencial v oblasti modernizacie
diagnostickych metdd s cielom charakterizacie onkologickych ochoreni, pri€om posuva
individualizovanu lie€bu prebiehajucich rakovinovych ochoreni za hranice konvenénych
pristupov. Detekcia a agregacia instabilit v milionoch relevantnych pozicii STR lokusov v
celom gendme ma potencial urdit Specifické subtypy rakoviny spojené s mikrosatelitovou
instabilitou (MSI) a umoznit tak lepSie a efektivnejSie nastavenie manazmentu
protirakovinovej terapie u pacientov s prebiehajucimi nadorovymi ochoreniami.
Predpokladame, Ze takyto rozsiahly celogenémovy test by mohol personalizovat
rozhodovanie o naslednej lieCbe a dlhodobom sledovani pacienta, pretoze pritomnost alebo
nepritomnost MSI v nadore bude smerovat pacienta k adekvatnej protirakovinovej terapii
(napriklad adjuvantna chemoterapia, ak v nadore nie je MSI, alebo zahajenie lieCby
inhibitormi imunitnych kontrolnych bodov, ak je MSI pritomna). Tym sa zvySia Sance na
prevenciu recidivy ochorenia a zaroven znizia finan¢né naklady v désledku nastolenia
neadekvatnej a pre pacienta neucinnej lieCby.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Riedeny projekt bol Eleneny na dve hlavné vetvy, diagnostiku ochoreni spojenych s
expanziou repetitivnych motivov a ur€ovania mikrosatelitovej instability (MSI) u
onkologickych pacientov. Pre obe vetvy bolo vyvinutych a validovanych viacero
laboratérnych a vypoc¢tovych metdd.

V prvej vetve boli vyvinuté softvérové nastroje na spracovanie sekvenacnych udajov z
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technoldgii druhogeneraénych (Dante 2) a tretogeneraénych sekvenatorov (WarpSTR). Na
zaklade podrobnej reSerse literatury bola vytvorena interna databaza klinicky relevantnych
mikrosatelitovych motivov, ktora obsahuje informacie o lokalizaciach, sekvenciach,
nomenklature, charakterizacii a dalSich parametroch. Vyvinuté nastroje boli validované na
viac ako 60 vzorkach genetického materialu s expanziami motivov a kontrolnymi vzorkami a
porovnavané s konvencnymi laboratérnymi metodami.

Pre detekciu MSI zo sekvenacnych dat s nizkym pokrytim sme vytvorili metdédu zaloZenu na
analyze miliénov lokusov na urovni celych genomov. Navrhli sme sekvenacny panel a
prislusné vyhodnocovacie nastroje pre vybrané homopolymérne markery s naslednou
sekvenacnou analyzou na platforme llumina MiSeq. Vyvinuli sme navySe vypoctové
postupy pre analyzu celogenédmovych a celoexdmovych sekvenacnych dat.

Vystupom projektu je viacero novych laboratérnych a navazujucich vypo&tovych postupov,
bioinformatickych metodik a algoritmov, ¢o viedlo k mnozZstvu publikacii a prezentacii na
odbornych konferenciach a genetickych kongresoch.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The project was divided into two main branches, the diagnosis of diseases associated with
the expansion of repetitive motifs and the determination of microsatellite instability (MSI) in
cancer patients. Several laboratory and computational methods were developed and
validated for both branches.

In the first branch, software tools were developed to process sequencing data from second-
generation (Dante 2) and third-generation sequencer technologies (WarpSTR). Basedon a
detailed literature search, an in-house database of clinically relevant microsatellite motifs
was created, containing information on localizations, sequences, nomenclature,
characterization, and other parameters. The developed tools were validated on more than
60 samples of genetic material with motif expansions and control samples and compared
with conventional laboratory methods.

For MSI detection from low-coverage sequencing data, we developed a method based on
the analysis of millions of loci at the whole-genome level. We designed a sequencing panel
and corresponding evaluation tools for selected homopolymeric markers followed by
sequencing analysis on the lllumina MiSeq platform. In addition, we developed
computational procedures for the analysis of whole-genome and whole-exome sequencing
data.

The project has resulted in a number of novel laboratory and downstream computational
approaches, bioinformatics methodologies and algorithms, leading to a number of
publications and presentations at professional conferences and genetics congresses.
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