BnunaHue anureHeTudyeckux moaynatopoB (BRD, KDMS, SMARCA, DOT1L) Ha nponudepaunio HopMmanbHbIX
N onyxoneBbiX KNeTokK ¢ MHakTuBauueu reHoB PTEN u RB1
Epigenetic modulators (BRD, KDMS, SMARCA, DOT1L) inhibition and its effect on proliferation of

normal and cancer cells with inactivated PTEN and RB1

INTRODUCTION

Onyxonesble 3abonieBaHMa — ogHa W3 BeOywWUX MPUYNH CMEPTHOCTU B MUPE.
Pa3paboTka nekapctB n METOAOB NEeYeHUs1 3NnoKa4YeCTBEHHbIX HOBOODpa30oBaHUN ABMSETCA
BaXXHOM W He [0 KOHua pelweHHoW HaydyHoum 3agadven. OOHOUM M3 OCHOBHLIX MPUYUMH
Pa3BUTUA OMyXOJien SABMAKTCA MyTauMm B reHax Ccynpeccopax onyxonesoro pocrta. B
Hallen paboTe Mbl co3gann MoAeflb OMNyXOSieBOro pocta C NMOMOLLBbI MHaKTUBaUUWM OBYX
Hanbonee 4acto MYTUPOBAaHHLIX oOnyxonesbix cynpeccopoB, PTEN n RB1. C nomoulbto
9TOM MOAENN Mbl OUeHMBaNM BIUAHWE pPas3fUYHbIX MpPenapaTtoB WM FEHOB Ha pPOCT
OMyXOJiEBbIX KMETOK MO CPaBHEHUD C HOopMalbHbIMW KrneTkamu. Mbl npumeHunun [OBa
pa3HbIX nogxoda: 1) C MCNonb3oBaHMEM pPa3sfUYHbLIX XUMUYECKUX npenapaTroB -
MHIMONTOPOB oOrnpeaeneHHbix 6enkoB (dpapmakonormyeckmm noaxon); 2) ¢ NOMOLLbIO
BbIKITIOYEHUA COOTBETCTBYIOLWMX reHoB nocpenctesom PHK-nHTepdepeHumn (reHeTuvyecknu
nogxon). Onsa vHrmMoupoBaHUA Mbl BblOpann perynartopbl 3MUreHETUYECKOro COCTOSIHUA
knetkn: DOT1L, KDM5C, KDM5D, BRD2, BRD3, BRD4, SMARCA2 n SMARCA4. Ha

OCHOBaAHUM MOJTYHEHHbIX PE3YyJibraTtoOB U3 3TOIO0 CrMIMCKa reHoB Mbl Bbl6paJ'II/I NnoTeHunaribHble

MULLEHN ONSA OanbHenLen pa3paboTkm NPOTUBOONYXONeBbIX NpenapaTos.

Cancer is one of the leading causes of mortality in the world. Anti-cancer drug and
therapeutics development is still an important and not fully solved problem. Mutations of
tumor suppressor genes are one of the major mechanisms of tumor development and
growth. Here, we created a model of tumor growth by inactivating two tumor suppressor
genes most frequently mutated in human cancers — PTEN and RB7. Using this model, we
assessed how different chemical compounds and human genes affect the growth of tumor
cells compared to normal cells. We used two methods: 1) treating cells with chemical
inhibitors that selectively modulate the function of proteins (pharmacological approach); 2)
silencing corresponding genes by using RNA interference (genetic approach). For our
studies, we chose the following epigenetic regulator genes to inhibit: DOT1L, KDMS5C,
KDM5D, BRD2, BRD3, BRD4, SMARCA2 and SMARCA4. Based on our results, we

selected potential targets for further investigation and anti-cancer therapeutics development.
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Figure 1. ShRNA cloning scheme.
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MATERIALS AND METHODS

Drugs (Xummnyeckne npenapathbl):
JIB_04 is KDM1A, KDM4C, KDM6B, KDM5A, KDM5C and KDM5D inhibitor
EPZ004777 is DOT1L inhibitor.
JQ1 is forceful inhibitor of BET bromodomains proteins BRD2, BRD4, BRD3, BRDT
PFI3 is selective inhibitor of bromodomain in SMARCA4 and SMARCAZ2
Cell culture and transfections
HEK293 cells were cultured in DMEM (high-glucose, glutamine, 10% FBS, 1% pen/strep).
shRNAs for transfections were cloned into pTRC8 vector, purified using Qiagen miniprep
kit. Lipofectamine 2000 (Invitrogen) was used as transfection reagent according to
manufacturer’'s protocol. Transfection efficiency was assessed on Axiovert200 with
excitation at 495 nm, emission at 517 nm.

Proliferation assays (n3mepeHune nponudepauumn):

Quantification of cell proliferation
ATP.

Crystal violet (CV).

Cells were fixed with 4 %
formalin solution and
dyed with 0.05 % CV.

Optical density was
measured in Microplate

Absorbance Reader (540

nm).

Cells were quantified by

ATP concentration, using

ATPlite kit. Luminescence
reaction :

O, + Luciferin + ATP +
Luciferase—> Light + CO, +
PPi + AMP + Oxyluciferin.

Luminiscence was

measured in luminometer.

Confluency measurement
was made using the
automatic camera in Clone
Select Imager Genetix.
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Figure 2. Cell proliferation measured with ATPlite (A) and Crystal Violet (B).
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HEK293 cells transfected with control or PTEN + RB1 shRNAs and
treated with JIB04 for 72 hr.
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Figure 3 . Cell proliferation measured with ATPlite (A) and Crystal Violet (B)
HEK293 cells transfected with control or PTEN + RB1 shRNAs and
treated with JQ1 for 72 hr.

Figure 4. GFP expression in transfected cells.
Wide-field (left) and fluorescent microscopy (right) images of HEK293 cells,
transfected with PTEN + RB1 shRNA. GFP expression confirms

successful transfection.
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Figure 5. Effect of genes knockdown on proliferation of normal (blue) and
PTEN+RB1 shRNA-treated cancer (red) cells.

HEK293 cells were transfected with control or PTEN + RB1 shRNAs for 72 hr,

and their proliferation was assessed by confluency measurement.

CONCLUSIONS

1) Drug JQ1 (BRD inhibitor) increases tumor cells proliferation in comparison to normal
cells. This result was confirmed by BRD2, BRD3, BRD4 shRNAs.

[Mpenapat JQ1 (nHrmbmtop BRD) ycunmneaet nponudepaunto onyxonesBbiX, HO HE
HOPMarbHbIX KIMETOK. OTU AaHHbIE MOATBE PXAAlTCs FEHETUYECKUM METOAOM MPU
ncnonb3osaHnn shPHK npotue reHoB cemeuncTtea BRD.

2) Drug JIB4 (KDM5 inhibitor) inhibits tumor cells proliferation significantly more than
proliferation of normal cells.

[1pn ncnoneb3osaHunu npenapara JIB04 nponudepaumna onyxoneBbiX KNETOK
3HaYNTENbHO YMEHbLLUAETCA NO CPABHEHUIO C HOPMarlibHbIMU KNETKaMMN.
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