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Abstract. Molecular genetic analysis of the regulation and control of cell cycle genes (TP53 Arg72Pro, ATM
G5557A) was carried at samples of blood people existing in a biobank. This investigation allowed us to determine
the frequency of polymorphic alleles in populations of Kazakhstan and highlight the association of the studied
polymorphisms with the irradiation factor .
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AnHOTanmmst. MOIEKy IIIPHO-TCHETHYESCKUI aHAIH3 TIOJUMOP(H3Ma TCHOB PETYILILMA U KOHTPOJI KICTOYHOTO
mukna (7P53 Arg72Pro, ATM G5557A) Ha nMmeronuxcs B Ono0aHKe 00pa3ax KPOBH JEOJCH, IIO3BOJIHII OTPEICIUTh
TaCTOThI BCTPCIACMOCTH HOJ'II/IMOP(I)HBIX AICICH B KA3aXCTAHCKHX NOMy JLINUAX W BBIACTIATH ACCOLNHAIINA
H3YUCHHBIX BHIOB MOIMMOP(PH3MOB C (PaKTOPOM OOy CHHUS.

Hecmotpss Ha OOIIMPHBIC AAHHBIC O BAMSHUA WOHU3HUPYIOMICTO H3IYYCHHS HA OPTAaHU3MBI, B
PaIUAITHOHHON TCHETHKE OCTACTCS HCPEIICHHBIM BOIIPOC O ACHCTBHHU «MATBIX» 103 paguanud. [IpranHoit
MPOTUBOPEUUBBIX AAHHBIX, [OJTYyUCHHBIX IPU OLICHKE BIUSIHUSA «MAJIBIX» 103 HOHU3UPYIOLIETO U3JIyICHUA
HA YEJOBEKA, MOXKET OBITh CJOKHOCTh OTBETHOW PEAKI[HH OPTaHH3MA U HEOAHOPOIHOCTh HUCCICAYEMBIX
TPy, ONPEACHSIOMAACS MHOrMMH (DAaKTOPAMH, B TOM YHCIC PA3THYMIMUA B TMONYYCHHOW 103, B
MPOJAQJIKUTSIBHOCTA OONYYCHHUS, CICKTPE BO3ACHCTBYIOUIUX PAJHOHYKIHIOB, COLUATBHO-3KOHOMH-
YECKOM CTAaTyCE, STHHUYCCKUMH OCOOCHHOCTSIMH, SKONOTMYCCKOW CHTYAIMCH B MECTAX MOPOKUBAHUS
obcaeayembix. Hemp3st HE YUUTHIBATH MEIKIIOMYSIUOHHYIO TCHETHUYCCKYIO TETCPOTCHHOCTh W HHIH-
BUAYAIBHBIE XAPAKTEPUCTUKH TEHOTUIIOB, OINPEACIAIOINX PaAUuOIyBCTBUTEIBHOCTE M paguope-
3HCTCHTHOCTb.
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OmauM 13 ompenersomux (PakTopoB PagHOUyYBCTBHTCIBHOCTH KICTKH SBISCTCA CTAIHS KH3-
HCHHOT'O LHKNIA, HA KOTOPOW KIETKA MOABEPriach OOMYUCHUIO. 3a PErYJLILUI0 KICTOYHOTO LHKIA
OTBETCTBCHEH LEIBIH KOMIUICKC T€HOB. HenoctarouHoe KOIMYECTBO WM OTCYTCTBHE (DEPMCHTOB,
PEryIHPYIOIHUX OMPCIACICHHBIC CTaJUH KICTOYHOTO LHKJIA, MPUBOJUT K YBEIMUYCHUIO YACTOTHI MYTH-
POBaHHA U TeHOMHOU HectabuiapHOCTH. KOHTpOIR Hax ypoBHEM I¢HOMHOH HECTAOHIBHOCTH SIBISICTCS
OJHHUM M3 KITIOUYCBBIX MOMCHTOB B CHCTEME PETYJIILNMN KOHTPOIS KJICTOUHOrO nukia. B xoae kretounoro
LUKJIA UMCETCS HECKOJNBKO TOUCK MPOBEPKH VPOBHS MOBPEKICHHOCTH T'CHOMA, TNIABHBIMH U3 KOTOPBIX
SIBIITIOTCSL «YCKMOUHTB» Ha cragusax nepexoaa G1/S u G2/M. Baxuyroo ponb B KOHTPOJC YPOBHS
TCHOMHOM HECTaOMIBHOCTH U TIOBPCIKACHHOCTH TreHOMa urpact reH A7TM. HakomneHo 10BOIBHO MHOTO
CBEACHHUH O TOM, 4TO KIeTKH ¢ aedextoM ATM xapaktepusyrorcs cnabbiM A7M-3aBUCUMBIM OTBETOM Ha
raMMa-oOTyUYeHHE W HE CIOCOOHBI K PEmapalid XPOMOCOMHBIX IMOJOMOK, BBI3BAHHEIX OONYUCHHCM.
BrisgBiaeHa TakKe CBA3b 3TOTO T€HA C KJICTOYHBIM OTBETOM HAa TCHOTOKCHYECKOC BozaciicTeue [1, 2].

I'en ATM xoaupyeT CEpUH-TPCOHHHOBYIO MPOTCHHKHHA3Y, KOTOpas aKTHBHPYETCS NMPH HATHYUH B
kineTkax ApyHuTeBHIX paspeisoB JIHK |3, 4]. benmok ATM cneunudecku CBSI3BIBACTCS C ABY LICTTOUCTHBIM
paspeieoM JHK. CessbiBanue Genka ATM ¢ asynenoueunsiM paszpeisoM JTHK npusogur x akTusammn
knHasHOU aktuHOCTH Ocnka. Kunaza ATM ¢ochopunupyer Gemok pS3 mo ocrarkam cepuHa (SerlS u
Ser37). Taxum oOpazom, curHai o Haauuuu AByuenoucunoro mospexacHus JIHK nepegactes na xiro-
YCBOM TICH, OOCCHCUUBAIOIIMKA CTAOWIPHOCTh reHOMA — reH pd3 (TP53) [3-5]. T'en, koaupyromuit
OMMyXOJIECYPECCOPHBIN OENoK pS3, BOBICUCH B PEIYIALMIO KICTOYHOTO OTBETA HA CTPECCOPHBIC BO3ACH-
CTBHSA NMYTEM OCTAHOBKH KIECTOYHOIO LHKIA B KOHTPONBHBIX TOUKAX AN OCYINECTBICHUS PErapaliiu
JHK, mubo MHAVKOHIO anonTosa B CIyYac HEBO3MOXKHOCTH YCTPAaHCHHS €€ MOBpExKAcHUH. bemok p53
AKTHBUPYETCS MPHU MOBPEKACHUAX T'CHETHUYCCKOTO ammapaTa, a TAKKE MPH CTHMYIAX, KOTOPHIE MOTYT
MPUBECTH K MOJOOHBIM MOBPEKICHIAM, HIIH SBIIIFOTCS CUTHAIOM O HEOIAroMpHUATHOM COCTOSHUH KICTKH
(cTpeccoBoM coctosiHum) [5].

N3BecTHO, UTO B OTBET HA BO3ACHCTBHC HOHH3HPYIOLICTO H3IYUCHHS OCNOK P33 aKTHBHUPYET CHHTE3
Oenka p21, sBusromerocs HHrHOuTOpoM Komiuickca tukIMH-Cdk, 94TO MPUBOAUT K OCTAHOBKE KJICTOY-
voro mukna B Gl u G2 mepuoae u 3amycKy penaparuoHHBIX coObitwil. B mpouecce pemapaummu p33
VYACTBYET HE TONBKO KAaK TPAHCKPUILIMOHHBIA (aKTOp, HO M KaK CTPYKTYPHBIH OCIKOBBIH KOMITOHCHT
penaparmoHHOro KoMmiulekca. MyHKIIMOHANBHAA aKTHBHOCTh I'eHa P33 BappUpyeT V pPas3HbIX HHIWBH-
OYYMOB B CBSI3U C FeHETHUECKUM mnomumopduamoM. Takke 6emok p33 cnocobeH WHAYLHUPOBATH JKC-
mpeccuto reHoB bax u cd95/fas, SBASFOIIMXCS MPOAMONTO3HRIMU OeIKamu [6].

[Mockonbky ¢yukumu A7M n TP53 reHOB SBIAIOTCS OAHUMH U3 LCHTPATIBHBIX B KOHTPOIE YPOBHS
pazuanroHHO-UHAYUUpyeMbix nospexacHuid JJHK, B Mupe akTHBHO W3y4aetcs poib MOTUMOP(PUIMOB
(TP53 Arg72Pro, ATM G5557A) B paaguo4yBCTBUTEIPHOCTH U ACCOLMUPOBAHHBIX ¢ ACHCTBHEM PagUaIldl
paxoBbix 3aboneBanuil [7-12]. B cBA3M ¢ 3TUM MBI PEIIWIM NPOBECTH AHAIU3 ACCOLMALUH TMOIHUMOpP-
($u3MOB 3THX TCHOB C (haKTOPOM OOJIYUCHHS, HCMONB30BAB B KAYCCTBE OOBCKTA HCCICAOBAHUS MOIMY-
JSILUI0 Ka3aXCTAHLEB, MOABCPraBIIMXCA JCHCTBHIO HH3KHUX J03 PaJUalMd B TCUCHHE ATHTEIBHOTO
BPEMCHH B Pe3ynbTare npokuBanus BOmM3u CeMUNaIaTHHCKOTO SACPHOTO MOJIUIOHA.

Marepuajbl H METOABI HCCIET0BAHHS

OObekTOM HCCACAOBAaHUS ObUTH 0O0pasipl NepudepuuecKoll KPOBH TIOACH, MPOKUBAIOIINX HA
Tepputopun  ObiBmiero (CeMHNATaTHHCKOTO SACPHOrO moiuroHa u Anmaruackodl obmactu. JIHK
BeLACsIA U3 3aMoposkeHHBIX (-20°C) oOpasuos mnepudepuueckoil KpoBH, COACPKAIMUX B KAUCCTBE
anturoarysiuontoro areara JTA. [lns Beiaenacuus renomuoii JIHK mcnonszoBanu Habop pearcHTOB
QIlAampDNAMiniKit (Qiagen, USA) u (ThermoScientific, CLHA). KomuuecTBEHHYIO U KaueCTBCHHYIO
onenky BbiaeacHubix JIHK mposogumu ¢ momompio JIHK-doromerpa (BiofotometerPlus, Eppendorf,
I'epmanust) u 3nekTpodOPETHICCKOTO aHATH3A.

T'enomunuposanue nonumoppusmos ceno6ATMAspl1S8534sn (G55574)uTP53 Arg72Pro. I'enotumu-
pOBaHHE aIeNicii TEHOB MPOBOAWIN METOAOM MOJMMEPA3HOW LEMHON peakuuu moauMopdu3Ma IITuH
pecrpukumonnbix ¢parmertros (I[TLP-ITJAP®). Ha nepsom stane ammnmuduimpoBanu (parMeHT IeHA,
MOTCHIHAIBHO COACPIKAIMKA 3aMeHy Hykacotuaa. Cmech ams amrutudukanuu o0pemMom 20 MK BKITHO-
uana PCR Master Mix (ThermoScientific, USA), 50 ur Beraencunoi JIHK u 10 mmoms kaxkaoro mpaiimepa:
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5-GAT TCA TGA TAT TTIT ACT CTA A-3" u 5-AAG ACA GCT GGT GAA AAA TC-3'- pnga
reHa ATM;5'-TGA GGA CCT GGT CCT CTG AC-3" u 3'-AGA GGA ATC CCA AAG TTC CA-5' -
qusrera TP53.

Yenosus [P ammndukanmu qis rena ATM cocTosin u3 HHAUNAUAPYIoEro stana - 94°C | 2 muH;
caenyromue 35 mukios mpu 95°C B Teuenue 30 cek., remmneparypa orkura - 48°Cs teucnue 30 cek.,72°C
B TeucHue 30 cek. ¢ zakmrountenbHbM 3TanoM mpu 72°C B teuenue 2 muH. [P npoxaykrer (88-m.H.)
oOpabareiBanu pectpukrtazon Ddel(ThermoScientific, CIIA). I'oMO3UTOTE MO HOPMATIBHOMY AJLICITIO
(ATM 1853 Asp/Asp) marot 2 monocwl pasmepoM 69 u 19 n.H.rereposurotel (ATM 1853 Asp/Asn) —
3 mogocer pazmepom 88/69/19 mH., roMo3uroTel Mo MyTaHTHOMY amieiw (ATM 1853 Asn/Asn) —
1 momocy pasmepom 88 m.u.[13].

Yenopus [P amnnudukauny s resa aug reaa 7P53: 2 vyl aeHarypanuu npu 94°C, 3a koTopoit
caenoBamu 35 uuknos ammtudukanun B peskume 94°C - 30 ¢, 54°C - 30 ¢, 72°C - 30¢ u 3aKII0UUTE TbHBII
ukia — 72°C Smun. Ha BTOpOM 3Tane a1 peCTPUKLIUU JAHHOTO (GparMEHTA UCTIOIb30BAIN SHAOHYKIICA3Y
Bshli236I(ThermoScientific, CILIA), pacno3Haromy TOIbKO JUKUH Arg aminens. 3 renotumna mo /P53
Arg72Pro momuMopdu3My MOKHO PasivyuTh MO JIHHE (PPArMEHTOB MOCIC PECTPUKLUH AMIUTHKOHOB:
roMo3uroTHeifi reHotun o 72Pro amnemwo (7P53 72Pro/Pro) - mamuume 1-ro ¢parmeHTa pasMepom
412 n.H.; reteposuroTHbii renotun (7P53 72Pro/Arg) — 3 ¢parmenta 412, 252 w1 160 m.H.; TOMO3UTOTHBIH
resotun no 72Arg annenro (TP53 72Arg/Arg) - 2 dparmenra 252 u 160 ma. [14].

[TpoaykTel aMITHUKALINN U PECTPUKIHOHHBIC (PArMEHThl aHATU3UPOBATH B 3% arapo3HOM rene
wi 5% axkpuiIaMHAHOM TeI¢ B NPUCYTCTBHH OPOMHCTOrO 3THUAMSA W BH3yanu3anued (parMcHTOB C
MOMOIIBIO reJIbAOKYMEHTHpYIOLICH crcteMbl Quantum-ST5 (Vilber Lourmat, ®panuus).

Memoovr cmamucmuqecxoli obpabomru pesynvmamos.Ilokazarens otHocurensHoro pucka (OR),
BBISBILIFOINUN TOJABCPKEHHOCTh TeHOB ATMuTP53 MyTallMOHHBIM H3MCHCHHAM B PE3yIbTATe ACHCTBHS
paguanMy paccUUThIBATH mo cTaHmaptHoH ¢opmyne [15]. HocrosepHocTs pazmuumii (P) Mexay
rpynamMy onpeaesan ¢ ucrombiosanreM Chi® u t-kpurepus Crteionenta [16]. Yposenb BeposTHOCTEH
0,05 ncnonp3oBaICH Kak KPUTEPHI 3HAUCHUS.

Pe3ynbTaThl H HX 00CYy:KAEHHE

XapaKTepHCTHKH H3y4eHHbIX momyJsinuii. HecMoTpst Ha oOmmMpHEIC JaHHBIC O BIMSHUNA HOHH-
3UPYIOLICTO HM3IYYCHHS W TCXHOTCHHBIX 3arps3HUTCIICH HA TCHOM YCIOBCKA, MHOTOC CLIC HE SICHO,
MOCKOJIBKY TCHETHYCCKUH PHUCK BO3ACHCTBHS paJyalliM HA YCIOBEKA OLICHUBACTCS B OCHOBHOM IO
uH(pOpMALIHH, MONYYCHHON MO Pe3ysbTartaM SKCICPUMCHTOB HA KMBOTHBIX, M OOIIMX 3HAHUH pagHo-
ouosiorun. B 0ombIoii cremeHu 31O OOYCAOBICHO OTPAHMYCHHBIM KOJHUYCCTBOM Ouomarepuana s
HCCICAOBAHUS, MOJYYCHHOTO OT MOCTPAIABLICIO OT ACHCTBUS TCXHOTCHHBIX (DAKTOPOB HACCIICHMSI.
JlaHHOE OTPaHHUYUCHHUE HCXOJHUT U3 OOBCKTHBHON HEBO3MOKHOCTH MPOBOIUTD KCIICPHMCHTBI HA JTFOISIX.

B unCTHTYTC OOIICH FCHETHKH M LIUTOJIOTHH COOpaHa YHUKAIbHAS KOJUICKIUS OHOOOpa3LoB, mpea-
CTaBJISOINX OONYUYCHHBIC paJdalCl Ka3aXCTAHCKHC MONY/BILHH W TOMYBILHH, HE MOABECPraBLIMCCS
JCUCTBHIO arpeCCUBHBIX MyTarcHOB OKPYKaroIIeH cpeanl. B HacTosiuee Bpemst o01uii 00beM KOMICKLUT
cocrassier 1131 oGpaser; 3amoposkenoii kposu u JIHK mroaei, mpoxuBaromux HA HA I'yCTOHACSICHHOM
Tepputopun CeMUNaIaTHHCKOrO saepuoro noaurona (¢. Homous, ¢. Kanonepka, ¢. boaene, ¢. Yepemy-
kH, ¢. Moctuk, ¢. YaraH), oTHOCSIIEHCS K 30HE YPE3BRIYANHOTO paguannoHHoro pucka (730 obpasnos) u
B OKOJIOTHUYECCKH ONarompHATHBIX parioHax AnmaruHcko# obmactu (c. Hzepikunck, c¢. Ym-Tobe, c¢. XKa-
Hartanar, noc. Taykapatypsik, c¢. KeipGanradaii) (401 oOpa3zer).

Jnst cozganusi YHUKAIPHOTO T¢HETHYICCKOrO OaHKa ObIIH BRIOPAHBI CEMbH, MTPOKUBAMOINNE B JAHHBIX
celax U UMEIOIINE 3 OKOJICHHS, TAE B KAKIOM IMOKOJICHUH OblI0 Honee aByx aeted. OxHuM 13 Haubomee
3HAYUMBIX KPUTCPUCB JCHCTBHS PAAUMALNHU SIBISICTCS CTATYC 310POBBS, OCOOCHHO B OTHOLUICHHUHU
penpoayKTUBHOM (YyHKIMK U pakoBeIx 3a0onesanuil. [Ipu cOope maTepuaia OpUECHTHPOBAIUCE HA CEMbBHU
€ XOpoweH penpoayKTHBHOU CHOCOOHOCTBIO, Tae >kuBbl 06a poauterst Py [lpu dopmuposannu xoropt
JUTL UCCJICAOBAHUSI OCHOBHBIM VCIOBHEM OBLIO COOTBETCTBHC AHKCTHBIX MAHHBIX MPCACTABUTCIICH
O0JIyICHHOH M KOHTPOJIbHOW rpymm. [IpH 5TOM YUUTBIBATHCH: BO3PACT, MOJI, HALIMOHAIBHOCTE, Mpodec-
CHOHANIBHBIH CTaX, KYPCHHE, YIOTPCOJICHHE ATKOTOJBHBIX HAMHTKOB, MCAWLIMHCKUC AAHHBIC, BPEMs U
MECTO POXACHHS PECIIOHACHTOB, 001acTh NPO(ECCHOHATIBHOU ICITECIBHOCTH, CCMEHHOC IOJOXKCHUE,
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XapakTep NUTaHHUA, THI JOMOB U Ap. KpoMe Toro, 1uis KEHIUMH YIUTHIBAIH CBEACHUS O PEPOAYKTUBHOMN
(VHKLUH, CITyYasX POKACHUS JETCH ¢ BPOKICHHBIMH OPOKAMH PAa3BHUTHS, CAMOIPOU3BOIBHEIX a00pTax.

Takum 00Opa3oM, KOHTpOJbHASA W OOMYYCHHAS MHOMYJSALHMH HMCIOT CXOAHBIM KiuMarto-reorpadu-
YCeCKHM, COLMANBHBIE U 3THHUCCKUH (oH. Bce 0OBeKTHI HCCACIOBAHHS HMCIOT YAOBICTBOPUTCIBHBIN
CTaTyC 3J0POBbS H COOTBETCTBYIOT IO BO3PACTHOMY KPHTCPHUIO M BPCIHBIM IIPUBBIUKAM.

I'enoTunupoBaHue 00y4eHHOH U KOHTPOJIbLHOI momyJsauuii mo nmoaumopguimy resa ATM,
KOHTPOJIHPYIOLIIEr0 F€HOMHYK HeCcTa0HIbHOCTL. M3 m3BecTHRIX BuAOB moaumopdusma A7TM reHa
Obi1 BEIOpaH momuMmopdmsM 1853 komona, mpoucxomdmmii B pesyabTare 3ameHel G—A mo 5557
MOJOXKCHUIO HYKICOTHIA, onpemeisomed 3ameHy Asp—Asn mo 1853 komony mnonummentuia
(ATMGS5557A(Aspl853Asn)). YeraHoBneHa CBA3b JAHHOTO MOAMMOP(GHU3Ma ¢ HEKOTOPHIMH PAKOBBIMH
3aboncBanusMu [7-9].

Hna resorunupoBanus nonmuMmopdueix amienc rena ATMGS557A 6vumo ucnomszoano 776 00-
pasuos JJHK u3 nmeromerocsa renbanka - 500 o6pasuos AHK o6nyuenno#t monymsamuu u 276 oOpa3uos
JHK xontponsHoi nonymsunu. Ha pucyHke 1 mpeacraBieHsl pecTpUKIHMOHHBIC (ParMEHTH HPOAYKTOB
ammumudukauny no A7M reny B 06ay4ueHHON Koropte n3 CeMUNaIaTHHCKOTO PEerHOHA.
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Prcynok 1 — DiextpodoperpaMma mpoayKTOB peCTPUKITAN aMIDpukaToB reHa A TAMGS557A

Pesynpratel pacnpeaencHUs FeHOTHITOB M 4acTOT auieneli no momuMmopdusmy rena ATMGS557A B
00TYUCHHOH N KOHTPOJIBHOU MO JSILUAX OTPAXKCHEI B TAOMUIAaX 1 ¥ 2 COOTBETCTBCHHO.

Ta6muma 1 — Accormarms A7TM-reHoTroB o nomuMopdumy Aspl853Asnc paxropom 0Oy UeHHS

T'en T'enoTm Kontpois, uen (%) O6nyueHHsle, yen (%o) OR CI (95%) P
Asp/Asp 263 (95,29) 468 (93,60) 0,72 0,37-140
ATM
(Asp1853Asn) Asp/Asn 13(4,71) 32 (6,40) 1,38 0,71 -2,68 0,34
Asn/Asn 0(0,0) 0(0,0) 0,55 0,01 -27,92

Pacnpenenenue resotunos no nomumopdmmy G5557Arena ATM B rpymnne mo0AcH, NPOKUBAIOIIHX
B 30HC IMOBBIIICHHOTO PAIUALMOHHOTO PHUCKA (OOMyUYCHHAS MOMYJSIHS) COCTABHIIO. [JIS TCHOTHMA
Asp/Asp (69/191.0.) = 93,60%, ans rerotuna Asp/Asn (88/69/191.0.) = 6,40 % u ans renotuna Asn/Asn
(88m.0.) = 0 % (tabnuua 14). Yacrora amenu Asp (G) B uccnegosannoii koropte paua 0,968; Torma kak
yacroTa ajuieau Asn (A) pasua 0,032 (tabmuna 2).
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Ta6mma 2 — YactoTe! amteneit reHa A TM B oGy 4eHHON W KOHTPOIBHOM KOTOPTax

Cryvau Konrpois )
Aimemm X P OR 95% CI
n =500 n=276
Aunems Asp 0,968 0,976 0,73 0,38 -1,40
0,90 0,34
Aiens Asn 0,032 0,024 1,37 0,71 -2,63

Pacnpeaencuue renorunos Asp/Asp, Asp/Asn u Asn/Asn B KOHTPOJBHOH MOMYJSILIHH COCTABHIIO
95,29 %, 4,71% u 0% cooteercTBenHo. Jast gannoi momysiipn uacrora amieau Asp (G) cocrasuma
0,976, a annenmu Asn (A) — 0,024. Pacrpeneicunue amnenci B 00CHUX HCCICAOBAHHBIX KOTOPTAX COOT-
BETCTBOBAJIO pacnpeacacHuro Xapau BaiinOepra.

Kak BuaHO W3 momyueHHBIX JaHHBIX, B pe3ynbrare anamuza nomumopdusma G5557Arena ATM B
00eHX HCCICAOBAHHBIX MOMYISLMAX HE ObUIO OOHAPY)KCHO HH OJHOTO TOMO3HIOTHOTO MO PEAKOMY
amento (5557A) renoruna. Ilo mmeromumcs ceeacnusm [17], peaxuii ammens (5557A) ATM rewna
Berpeuactea ¢ gactotoit 0,001 — 0,100 B cmemannsix momysamuax. Tak, mpu cpaBHEHHH Pa3IAIHBIX
MOMYJIOUA MHpa OBITIO MOKA3aHO, YTO HAuOONee BBICOKAS YACTOTa MHHOPHOTO reHa A7M otMeucHa y
¢unnoB - 0,24-0,25. 3arem umer Oenoe Hacencuue Amepuku - 0,14, pycckue u Oemopycer - 0,15,
3HAYMUTEIPHO PEXE BCTPEUACTCA AaHHBIH BapHaHT v xkutench Jlatuuckoit Amepuku - 0,065, xuraliues -
0,018 u mopues - 0,03 [18]. Takum obOpazom, yacToTa MHHOPHOTO a/uieias Asn B HAIICH MOMYJILUM
MPUOTKEHA K 3HAYCHUAM, TIOTYICHHBIM TSI KUTAULCB.

[Tockonbky B HCCIEAOBAHHBIX HAMU OOMYYCHHOH M KOHTPOIBHOH MOMYJISILUAX OTCYTCTBYIOT JTIHOAHU C
TOMO3HUTOTHBIM reHOTHIIOM Asni853Asn, anam3 accouuamuu Aspl853Asn nomamopduzma ATM reHa ¢
(daxropoM 00IYUCHUS MOKA3AT Uy BCTBUTSIBHOCTD TETSPO3UTOTHOTO reHotHna Aspl/853Asn (tabmuna 1).

UsBectHO, uTo 3ameHa aMHHOKHCIOT Aspl853Asn (rs664143) mpuBoauT K YMCHBLICHHIO YPOBHS
skcrnpeccun ATM u cnocoGHoctu pacnosHaBanus nospexkacauit JJHK [19]. Tlpu Hanuuun wHakTH-
BUpVIOIINX MyTammil B oOcux amrensx reHa ATM passuBaetcs Tskenoe 3aboneBaHue ATakchs-
Tencanrmaktazml  (cuaapoM Jlyu-bapa), xapakrtepusyromeecs pAOoOM CEpbE3HBIX HApYLICHUH U
CKJIOHHOCTBIO K 3NOKa4YEeCTBCHHEIM HOBOOOpa3oBaHuAM. KpoMme TOro, yCTaHOBICHO, YTO KIICTKH OOMBHBIX
OTIMYAIOTCS BBICOKOW YYBCTBHTCIBHOCTBIO K HOHH3HPYIOLIEMY H3MYUYCHHIO WA JPYTUM arcHTaMm,
uHAyuHupyiommnM apodHbie paspeisel HuTeH JIHK. [lokazaHo, uro muHOpHBIH Bapuant 1853Asn mposs-
JET ACCOLMALIIIO C PAAUAIIMOHHO-WHAYITHPOBAHHBIMH OCIOKHEHWAMH NIPH paguoTeparmu [138].

B xnmetkax reteposuroTHeix Hocutencd MytanTHoro reHa ATM mponeccsl penapauyu 3aMeancHbI
[20]. T'eTepo3uroTHpie HOCHTEIN 3TOH MYTalMH TAaKKE€ HMMEIOT IMOBBIIICHHBIN PHCK Pa3BUTHSA OHKO-
JIOTUYCCKOH MATONIOTHH U BCTPECUAOTCA B MOMYJIIUUH ¢ yacToTod 1% [21].

VYuuTEIBasA BBIMIECKA3aHHOE, HU3KYIO YacTOTY BCTPEUACMOCTH MUHOpHOro amnens 1853Asn B ka-
3aXCTAHCKOH MOMYJISILUH MOYKHO PACCMATPUBATH KaK OIaronpyuaTHHIN aJalTHBHBIN MPH3HAK.

I'enoTunupoBaHue 001y4eHHOH U KOHTPOJLHOH momyJasinmii mo monumopguzmy rena TPS3,
YYACTBYHOIUEr0 B PEryJISIHH KJIETOYHOr0 HKJA U anonTo3a. Myrtaiuu rena TP53 oGHapysxusarorcst
B KiIeTKax mpubmusurensHo 50% omyxoned u B ocHoBHOM 3atparuBatoT JHK-ceaswBarommii jomen
Monekyabl p53. U3 m3eectHbix Oonee ueM 30 moarMopdu3MoB reHa p33 TOIBKO HEKOTOPHIE HMCEOT
¢vekumonaneHoe 3Hadenwe [10, 11]. Tak, Hanpumep, nommmopduzm Arg72Pro (rs1042522 mo Gase
mauabix NCBI), o0ycaoBaeHHbIH 3aMCHOM I'yaHHHA HA HUTO3UH B 215 nosunmu 4 sx30Ha rena TP53. Otor
nosumopdusm nokanusyercs B SH3 gomene OoraroM MpoavHOBBIMU OcTarkamu (nozummu 64-92) u
WTPAOLIUM BAKHYIO POJIb, KAK B MOJABICHUH KICTOYHOTO POCTA, TAK U B MPOAMTONTOTHICCKON (PYHKIHH
Oenka p53. B nureparype UMEIOTCS JAHHBIC O POJM 3TOro NMOMMMOpGH3Ma B Pa3BHTHU Pa3HBIX BHIOB
paxa. Tax, renorrn Pro/Pro cBsfi3aH ¢ PUCKOM pakxa HOCOLJOTKH, Paka JErKOro, reraToLCIUTIONSIPHOTO
paxa. B 1o sxe Bpems reHoTHI Arg/ATg CBA3BIBAIOT C MOBBIIICHHBIM PUCKOM Pa3BUTHS pPaKa IICHKH MATKH,
MOCKOJIBKY CUYHTACTCS, uTO aieab Arg72 0ojee MOABEP:KEH Aerpaialmu moJx AckcTBueM Ocjka E6
BHpPYCa NaHUIOMBI YeJI0BEKa, YeM amnens Pro72 [12].

I'enotrmuposanue nomumopduama Arg72Pro 4-ro sx3oHa reHa 7P53 Owino mposeaeHo Ha 790 00-
pasuax (516 o6pasuos obGnydueHHON momynsaimy 1 274 obpasua koHTpoapHOM monyisiun). Ha pucynke 2
MPEACTABICHBI PECTPHKLMOHHBIC (parMeHThl NPOAYKTOB aMrumnukanuu no reny /P53 B oGnydeHHOU
koropte u3 CeMHNaIaTHHCKOTO PETHOHA.
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