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uHayuupoBaHHoro crapeHus u PICS B aCK, koto-
past MOXKET 3aKJII0YaThCsl B HAUIMYUU WM OTCYTCTBUU
noBpexaeHuii JIHK. [eiicTBuTenbHO, B ciaydae cTa-
penust 3CK, MHAYIMPOBAHHOTO OKUCIUTEIbHBIM
CTpeccoM, Mbl HaOJIOIaNu TMEePCUCTEHTHBIE (hOKYCHI
noBpexaeHus: JTHK 1 mocTositHHYI0 aKTUBHOCTb KM-
Ha3zpl ATM, 4TtO0 00YC/IOBIMBAIO KOHCTUTYTUBHYIO
aKTUBAIMIO CUTHATIBHOTO mmyTH pS53/p21WVall/CiPl /Rp 1
CTabMJIBHOCTh apecTa KijerouHoro uukia (Borodkina
et al., 2014). B cnyuae PICS, corimacHo maHHBIM
JIUTepaTypbl, HE NETEKTUPYIOTCS HU (POKYCHI TTOBpe-
xneHust JHK, HuU moBbllIeHHass akTUBHOCTH ATM
(Alimonti et al., 2010). bonee toro, Hoknmayn ATM
npu nomouu majoii uHtepdepupymouieii PHK He
Bnusier Ha pasButue PICS (Alimonti et al., 2010).
OTCYTCTBME KOHCTUTYTUBHOTO CUTHAJIMHTA OT TIOBPE-
xaennit JTHK B cinyyae PICS moxeT o0ycioBiIuBaTh
MEHBIIYIO CTAaOWIBHOCTh 0JIOKA I1IMKJIa U BO3MOX-
HOCTb €T0 OTMEHUTb.

CoBeplleHHO Apyrue pe3yabTaThbl OMUCAaHbI IS
JIVUHUN SHAOMETPUAIBHON KapUMHOMBI C MHAKTHUBU-
poBaHHbIM PTEN — RL 95-2 u Ishikawa (St-Germain
et al., 2004a, 2004b). Bo-mepBbIX, B 3TUX KJIETOY-
HBIX THUIIAX CHMXKEHHas sKcrnpeccuss PTEN u, Kak
cliencTBue, moBbilieHHass akTuBHOCTh AKT He cka-
3bIBAIOTCSI HA UX TpojudepaTUBHON aKTUBHOCTU U
HE BBI3bIBAIOT MpeXAeBpeMEeHHOro crapeHus. bosee
Toro, uHruouponanue aktuBHoctu AKT mpuBomut
K MHAYKIMAM amnorTo3a B 3TUX kieTkax (St-Germain
et al., 2004a, 2004b).

CyliecTByeT HECKOJBKO BO3MOXHBIX OOBSICHE-
HUIl TOro, Kak cHuxeHHas akcrpeccusi PTEN wmo-
JKET, C OJHOW CTOPOHBI, MPUBOAUTH K WHIYKIIUU
MPEXIEeBPEMEHHOTO CTapeHUsI, a C JAPYTroil CTOPOHHI,
CIMOCOOCTBOBATh HEOIUIACTUYECKON TpaHCchopMaluu
KJ1eToK. Tak, aBTOpbl OHOI 13 paboT MPOAEMOHCTPU-
poBanu, yto uHaktuBauuss PTEN in vitro u in vivo
MPUBOAUT K apecTy KJIETOYHOTO IMKJa U CTapeHUIO
(Chen et al., 2005). OnHako B ciyuyae OJHOBpPEMEH-
HOI'O CHIDKEHMSI DKCIIpeccuu pS3 aBTOpbI HAOII01aIn
TpaHcdopMaluo KJIETOK U pa3BUTHE BbICOKOMHBA-
3UBHOM JieTalbHON (hOpMBI paka MpU TpaHCIUIaHTa-
I 3TUX KJIETOK XKMBOTHBIM. Ha ocHOBaHMU 3THX
pe3yJbTaTOB MCCleaoBaTed 3aKJIOUUId, 4TO JJIs
3j10KauecTBeHHON TpaHchopmauuu PTEN-aeduut-
HBIX KJIETOK HEOOXOAMMO MOIOJHUTEIBHOE TOaaBIe-
HUE 3KCIIPECCUM OITyXOJIeBOro cyrpeccopa p53. AB-
TOPBI APYTOrO M3bICKAHUS HAIUIM MHOE OObSICHEHUE
poau PTEN B MHAYKIIMM CTapeHUs M KaHLEPOreHe3e
(Alimonti et al., 2010). CorinacHo ux HaOJIOACHUSIM,
noaHas notepss PTEN MoXeT MPUBOAUTL K 3alyCKy
MPEeXIEeBPEMEHHOTO CTapeHMsT B KJIEeTKax, TOTAa Kak
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raruIOHEeI0CTaTOYHOCTh 3TOT0 TeHa OylIeT CII0co0-
CTBOBaTh MX TpaHC(HOpPMAILUMN.

Hamu pe3ynbTaThl XOpOIIO COTJACYIOTCS C
STUM TIpeArojiokeHueM. Mcrnonab30BaHWEe CHUCTEMBbI
CRISPR/Cas9 nnst HokayTa pUBOAUT K TIOJTHOM TTO-
tepe PTEN B 3CK, cTaOuIbHO 3KCIIPECCUPYIOIINX
Cas9, 1, Kak BUOHO M3 HAlIMX PE3yJbTaTOB, TaKue
KJIETKA NEMOHTHUPYIOT BC€ IPU3HAKM KJIIETOYHOI'O
cTapeHus.
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PTEN KNOCKOUT LEADS TO PREMATURE SENESCENCE OF HUMAN
ENDOMETRIAL STROMAL CELLS

P. S. Parfenova', P. I. Deryabin!, D. Y. Pozdnyakov!, A. V. Borodkina® *

! Institute of Cytology RAS, St. Petersburg, 194064, Russia
* e-mail: borodkina618@gmail.com

One of the defense mechanisms against neoplastic transformation of cells in response to oncogenic stimuli
is cellular senescence. However, the ability of cells to activate this defense reaction depends on their nature
and is not inherent in all cell types. Within the present study, we investigated reaction of human endome-
trial stromal cells (EnSC) towards classical oncogenic stimulus — PTEN inactivation. By using CRISPR/
Cas9 genome editing technology, we generated EnSC line with PTEN knockout. We showed that reduced
PTEN expression results in proliferation loss, cell hypertrophy, accumulation of lipofuscin and disturbed
redox balance. Together these data favors senescence induction in PTEN-knockout EnSC. While studying
the molecular mechanisms, we established the key role of the PI3K/AKT signaling pathway in the imple-
mentation of the EnSC senescence program under conditions of PTEN knockout. Inhibiting this signaling
pathway by LY294002 prevented both the phenotypic manifestations of premature senescence and cell cycle
arrest in PTEN-knockout EnSC. Thus, the development of premature senescence in response to reduced
expression of the oncosuppressor PTEN can be considered as a protective mechanism that prevents malig-
nant transformation of EnSC.

Keywords: cell senescence, human endometrial stromal cells, tumor suppressor, PTEN, PICS
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