[eH RB v ero Bparn: noMcK noteHumanbHbIX MULLEHEN ONA OnyxXoneBbiX KNeTOK ¢ MHaKkTuBauueu reHoB RB unu TSC2
RB and its enemies: search for the potential targets of tumor cells with RB or TSC2 inactivation

INTRODUCTION

OnyxoneBble 3aboneBaHua — ogHa W3 BeOyLWUX MPUYUH CMEPTHOCTU B MUPE.
Pa3paboTka nekapcTtB U METOO0B JIeYEHNS 3I10Ka4YeCTBEHHbLIX HOBOOOpPAa30oBaHUN ABMAETCS
BaXXHOM W He OO0 KOHUA pelleHHOW Hay4dyHowu 3agadenr. OOHOM M3 OCHOBHbLIX MPUYMH
Pas3BUTUA ONyxonen ABMATCA MyTauum B reHax cyrnpeccopax onyxonesoro pocrta. [Onga
CENEKTUBHOIO yaarneHuss pakoBbIX KIETOK C MHaKTMBaUMEN OryxoneBoro cynpeccopa (B
Hawem cnydae: RB n TSC2) Mmbl ncnonb3oBanum NpUHLUMN CUHTETUYECKOWN NeTanbHOCTH.
CuHTETUYECKaAA neTanbHOCTb BO3HMKAET B KMNETKaX C KOMOWMHaUuMeW AOBYyX MyTauun, B
pesyrnbrarte 4Yero KneTtkn ymumparoT, B TO BPEMSI KaK OAMHOYHas MyTauusa HUKaK cebsi He
nposasBnsaeTr. B Hawen pabote Mbl MoOenupoBanun OMyXOSiEBble KIMETKNM C UHaAKTUBALMEW
cynpeccopoB onyxosniesoro pocta RB n TSC2. C nomouwbo 3ToM Mogenu Mbl oLeHuBanu
BMUSIHWE pa3nUn4yHbIX reHOB (B YacTHOCTM mMetunTtpaHcdepassl DOTIL u ee uHrmbmutopa
EPZ 004777) Ha poCT OnyxoneBbiX KIETOK Mo CPaBHEHMIO C HOpMarsibHbIMWU KreTkamun. Ha
OCHOBaHUWN TMOSTYYEHHbIX pe3ynbTaToB Mbl BblOpanu noTeHuuanbHble MULLEHWN AOnS
OanbHenwen paspaboTkm NPOTMBOONYXOSEBbLIX NPenapaTos.

Cancer is one of the leading causes of mortality in the world. Mutations of tumor
suppressor genes are one of the major mechanisms of tumor development and growth. To
selectively target tumor cells with inactivation of specific tumor suppressor gene (in our
case: RB and TSC2) we utilized principle of synthetic lethality. Synthetic lethality arises
when a combination of mutations in two genes leads to cell death, whereas a mutation in
only one of these genes does not have any phenotype. In our project we created models of
tumor cells with inactivation tumor suppressor genes RB and TSC2. Using this model we
evaluated effects of different genes (particularly effect of methyltransferase DOT1L and its
inhibitor EPZ 004777) on growth of tumor cells comparing to normal cells. Based on our
results, we selected potential targets for further investigation and anti-cancer therapeutics

development.

Figure 1. Scheme of RB71 and TSC2 tumor suppressors
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MATERIALS AND METHODS

Drugs (xmmun4yeckne npenaparhbl):
DMSO

Cell culture and transfections: HEK293T cells were grown in DMEM

EPZ 004777 (DOT1L inhibitor) and

supplemented with 10% FBS, L-glutamine and Penicillin/Streptomycin. Cells
were transfected using Lipofectamine2000 according to manufacture
instructions.

Proliferation assays (n3mepeHue nponudepaunn). Cell proliferation was
measured using ATPlite and Crystal Violet.

ATPlite:

LUCIFERASE Oxyluciferin + AMP + PP; +

+ D-Luciferin +
ATP + D-Luciferin + O, Mgzt CO,+ Light

Crystal Violet:

RESULTS

Figure 2. DOT1L inhibitor (EPZ 004777) selectively suppresses proliferation of
TSC2-deficient cells
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(A) Scheme of experiment
(B) Ratio between Drug and DMSO-treated
HEK293 cells transfected with Control,
RB or TSC2 shRNAs for 72 hr
(1 = no effect)
(C) Relative cell number for HEK293 cells
treated with 100 uM EPZ 004777
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Figure 3 . Cell proliferation measured with ATPlite
HEK293 cells transfected with control, RB or TSCZ2 sh RNAs and

2 different DOT1L shRNAs for 72 hr.

(A) Scheme of experiment (B) HEK293 cells were transfected with control, RB or
(B) TSC2 shRNAs and Control or DOTL shRNAs

Pten and Rb1 shRNAs for 72 hr.
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Figure 4. Downregulation of DHX, ACO and KIN suppresses growth of
TSC2-deficient cells
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CONCLUSIONS
1. DOT1L wmHrnoutop (EPZ 004777) cenekTmBHO 3amMennsaeT nponvdepaunto KrneTok c

nHakTmBauunen reHa TSC2 npu koHueHTpauum 100 uM
DOT1L inhibitor (EPZ 004777) selectively suppresses proliferation of TSC2-deficient cells

at the concentration 100 uM

2. MHaktmBaumss reHa DOT1L cenektmBHO wuHrMbunpyetr nponudepauymio

MHakTuBaumeun reHa TSC2

KINNeTOK C

DOT1L downregulation selectively suppresses proliferation of TSC2 -deficient cells

3. WHaktuBauus reHoB DHX, ACO n KIN viHrmbunpyet nponugepaumio KNneTok ¢ MHaKTMBaUmeEn

reHa TSC2

Downregulation of DHX, ACO and KIN suppresses growth of TSC2-deficient cells
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