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Némethova V, Mazancova P, Uhelska L, Némethova B, Babelova A, Selc M, Jaki¢ K,
Poturnayova A, Drgona L, Razga F. RNA inhibitor against SARS-CoV-2. 17th Annual
meeting of the Oligonucleotide Therapeutics Society, September 26-29, 2021

Uplatnenie vysledkov projektu

V sumare mozno konstatovat, Ze Specificky RNA inhibitor vyvinuty proti SARS-CoV-2
uspedne presSiel principialnou early-stage validaciou na urovni in vitro a ex vivo a
nepochybne preukazal sfubny potencial pre priamu translaciu do klinickej praxe. Exkluzivne
rozpoznanie cielovej RNA, spontanna bunkova internalizacia, schopnost efektivhe
redukovat’ mnozstvo cielovej RNA, a ¢o je najdblezitejSie, schopnost selektivhe terapeuticky
pbsobit vylu€ne v bunkach obsahujucich ciefovd RNA - to vSetko jednoznacne kvalifikuje a
legitimizuje predmetny RNA inhibitor pre jeho utilizaciu v boji proti koronavirusu SARS-CoV-
2. S ohfadom na mimoriadne sfubné vysledky projektu ASCOVIDA bol zarover podany
nadvazujuci APV projekt VALERIA (21-0220), ktory sikladie za ciel dalSi krok predklinickej
validacie, a totiz potvrdit bezpecnost a funk&nost predmetného RNA inhibitora v
experimentalnych zvieratach.

Suhrn vysledkov riesenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)
Predmetny projekt ASCOVIDA priniesol funkény RNA inhibitor $pecificky vo¢i SARS-CoV-2,
ktorého ucinnost bola uspes$ne validovana in vitro a ex vivo.
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Prvym principalnym vysledkom bol in silico dizajn samotného inhibitora, ktory slizil ako
prerekvizita k jeho syntéze. Struktura inhibitora bola navrhnuta tak, aby zabezpecila
maximalnu selektivitu jeho vazby na virusovd RNA bez neziaducich interakcii s
transkriptdmom hostitelskej bunky.

Druhym principidlnym vysledkom bola samotna viackrokova syntéza RNA inhibitora.

Tretim principialnym vysledkom bolo potvrdenie vazby RNA inhibitora na ciefovy usek
SARS-CoV-2 ako esencialny predpoklad pre jeho funkénost.

Stvrtym principialnym vysledkom bola potvrdena spontanna internalizacia RNA inhibitora do
plucnych buniek. MnozZstvo internalizovaného inhibitora pritom dosahovalo hodnét 30
miliénov molekul na jednu bunku, ¢o predstavuje viac ako 100-nasobnu hodnotu v
porovnani so su¢asne pouzivanymi oligonukleotidmi. Takato miera bunkovej internalizacie
navysSe nespdsobovala Ziadne pozorovatelné negativne dopady na viabilitu testovanych
buniek

Finalnym principialnym vysledkom bolo potrvdenie schopnosti RNA inhibitora zredukovat
mnozstvo SARS-CoV-2 v bunkovych liniach ako aj vo vzorkach odobratych pacientom
hospitalizovanych s tazkou formou COVID-19 o viac ako 98% v priebehu 24 hodin.

V sumare tak mozno zhodnotit, Ze vSetky planované Fazy projektu ako aj hlavny ciel
projektu boli UspeSne zviadnuté a zrealizované v pinej miere.

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

The ASCOVIDA project provided a functional RNA inhibitor specific for SARS-CoV-2, the
efficacy of which was successfully validated in vitro and ex vivo.

The first principal result was the in silico design of the inhibitor itself, which served as a
prerequisite for its subsequent synthesis. The structure of the inhibitor was designed to
ensure maximum selectivity for its binding to viral RNA without undesired interactions with
the host cell transcriptome.

The second principal result was the multistep synthesis of the RNA inhibitor.

The third principal result was the confirmation of the binding of the RNA inhibitor to the
target site of SARS-CoV-2 RNA being essential for its functionality.

The fourth principal result confirmed spontaneous internalization of the RNA inhibitor into
lung cells. The amount of internalized inhibitor reached values of 30 million molecules per
cell, which is more than a 100-fold increase compared to common oligonucleotides. At the
same time, such intracellular concentration did not cause any observable negative effects
on the viability of the tested cells.

The final principal result was to confirm the ability of the RNA inhibitor to reduce the amount
of SARS-CoV-2 RNA level in cell lines as well as in samples obtained from patients
hospitalized with severe COVID-19 by more than 98% within 24 hours.

In summary, it can be assessed that all planned phases of the project as well as the main
goal of the project have been successfully managed and implemented in full.
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