Harnessing synthetic lethality for selective targeting of human cancer cells
Mcnonb3oBaHUe NpUHLUMNA CUHTETUYECKOMU NeTallbHOCTU ONA vAaJICHUNA OINyXOJ1eBbiIX KJTIeTOK

INTRODUCTION

Cancer is one of the most common causes of death. The development of some severe forms of cancer, such as skin melanomas,
osteosarcomas, breast cancer, and retinoblastoma, is associated with mutations in the tumor suppressor gene RBI1 encoding the
retinoblastoma protein (inactivated in 15% all human tumors)

The synthetic lethality lab aims to find a new method of Killing human cancer cells while leaving healthy cells untouched. The
process by which this happens is the search for a gene that, when deactivated in cancer cells with the tumor suppressor RBI
inactivated, causes them to die, while leaving healthy cells with minimal side effects. As a result of genetic screening, the most
promising targets were found and 4 drugs were selected that we tested in our study (Taxifolin, Pyrvalanol A, Homoharringtonine,
Mycophenola Mofetil).

To conduct the study, we used 2 isogenic cancer cell lines (H12, U20S) with either control gene or RB1 gene deleted.

In addition, the RB1 gene was inactivated using either the RNA interference method, aimed at suppressing expression at the
transcription stage, or the genome editing method using CRISPR/Cas9, for which plasmid DNA carrying sgRNAs against RB1 or control
gene was propagated in bacteria and transfected into A341 cells stably expressing Cas9 protein. Recognition by the CRISPR/Cas
system occurs due to the complementary interaction between non-coding RNA and template DNA. In this case, a complex is formed
of non-coding RNA and Cas proteins, which have nuclease activity. The study aims to identify targeted treatments that can selectively

kill cancer cells with minimal impact on healthy tissue. Ultimately, this research could lead to more effective and less harmful cancer
therapies.

Pak aBnaeTca ogHOM M3 Hamnbonee pacnpoCTPaHEHHbIX MPUYMH CMepPTU. Pa3BuTme TaxkenbliX GOopM paKa, TakMX KaK MelaHOMb
KOXXW, OCTEOCAPKOMbI, PaK MOJIOYHOWM »ene3dbl U PeTUHOBMACTOMA, CBA3aHO C MyTauMaMKM B FeHe-cyrnpeccope onyxosien RBI,
KoaMpyroLLeM 6enoK peTUHOBaCcTOMbI (MHaKTUBUPOBaH B 15% Bcex onyxonewm YyenoBeka). JlabopaTtopua CUHTETUYECKOW NTeTaNbHOCTU
CTPEMUTCA HaMTKM HOBbIE CEMEKTUBHbIE METOObl YHUUTOXEHMA PaAKOBbLIX KNETOK 4efioBeka. [Npouecc, ¢ NMoMOLLbK KOTOPOro 3TO
MPOMCXOOMNT, MPeacTaBnsaeT cCobom NMOMCK MFEHOB, KOTOPbIE MPU AeaKTUBALMM B PAKOBbIX KTETKAX C MHAaKTUBMPOBAHHbLIM CyMpeCcCopOoM
onyxofien RB1 BbI3bIBAOT MX FMOGENb, OCTaBAAda 3400POBble KIETKM C MUHUMaANbHbIMW MOBOYHbBIMKU 2bdekTamMun. B pesynbrate
FEHETUYECKOro CKPWHWHIA Oblnn HanaeHbl Hambonee nepcrnekTUBHbIE Len U Obinn BbibpaHbl 4 MpenapaTa, KOoTopble Mbl
MNPOTECTMPOBANIM B HalleM mnccnegoBaHum (TakcndbonuH, NupBanaHon A, TOMOXappPUHITOHUH, MrkodeHoa Modetun).

[na npoBegeHMa nccnegoBaHMa 6bITM MCMONb30BaHbl 2 KNeToYHblie NMnHuKM (H12, U20S) ¢ KOHTPOJSTIbHbIMU KITETKAMUM U KJTETKAMU C
yoaneHHbIM reHoMm RBI1. TeH Takxke Obls1 HOKAyTMPOBaH B KAeTKax KynbTypbl A431 ¢ nomouwbko MeTtoaa PHK-mHTepdepeHumn,
HaMpaBMEeHHOro Ha MNodaBfieHMe 3KCMPEeCcCUMKM Ha 3Tane TpaHCKpunumnm, M Metoda pedakTtMpoBaHMAa reHomMma ¢ nomollbio CRISPR.
Llenbto Hawew paboTbl Obll MOMCK OMTUMAlbHbIX KOHLUEHTPALUWUM 3TUX YeTblpeX IEKaApCTB M UX KOMOWHAUMM, KOTOpble MOryT
n36unpaTenbHO yOMBaTb PakKoBble KNETKN C MUHMMalbHbIM BO3OENCTBMEM Ha 300POBbIE TKaAHW.

MATERIALS
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translation. Also induces apoptosis in cancer cells.

FDA approved for: Approved for the treatment of chronic myeloid
leukemia (CML) under the name Omacetaxine mepesuccinate.

Drug name: Purvalanol A

Mechanism of work: Inhibits cyclin-dependent kinases (CDKs),
particularly CDK2 and CDK4, leading to cell cycle arrest at the
G1/S transition.

Drug name: Mycophenolate mofetil

Mechanism of work: Inhibits inosine monophosphate
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Drug name: Taxifolin

Mechanism of work: A flavonoid with antioxidant properties. It
scavenges free radicals and modulates various signhaling
pathways involved in inflammation and cell proliferation.
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Pharmacological approach
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https://www.addgene.org/quides/crispr/ C NCLUSI NS
This study demonstrates the potential of synthetic lethality to target cancer cells with inactivated RB1 tumor suppressor gene, using
drugs such as Taxifolin, Purvalanol A, Homoharringtonine, and Mycophenolate Mofetil. Through CRISPR and RNA interference, we
WORKF LOW developed RBI-deficient cell models, allowing us to test drug efficacy in selectively inducing cell death. Our findings show that these
drugs can effectively target RBI-deficient cancer cells while leaving healthy ones unharmed,, providing a promising approach for
G ti h developing more selective and less harmful cancer therapies. Nevertheless, in some cases, less control cells survived compared to the
enetic approac RBI1-deficient cells. Future work will optimize drug combinations and explore additional genetic targets to improve therapeutic
outcomes. Although the desired effect has not been achieved with the drugs on the H12 cell line, we have found several promising drugs
- and their combinations to selectively kill RB1-deficient U20S cells.
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mechanisms of inhibition.
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