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BBEJIEHHE

MeqMUMHCKA I'eHETHKa — 3T0 OTHOCHTENBHO MOTNOJad Hayka, pojMBIIaACA Ha
cThike (YHIAMEHTATBHBIX MPEACTaBNEHHH O HACIEACTBEHHOCTH H MEIMUHHCKHX
Juanmit 0 natonordu. OHa W3YYaCT BIMAHHE FEHETHHECKOTO annapara 4eloBeka Ha
BO3NHKHOBEHHE M XapakTep TedeHua pasnmuunix 3abonesanuit. [lociennmne nexaibi
XX croneTws OKa3alnuch 14 MEIHLMHCKOH FeHeTHKH MOJUIMHHO PEBOJIIOUHOHHBIME.
JleHCTBUTENEHO, TIPEAMET NAHHOM HAYKH JUIHTE/ILHOE BPEMA orpaHWdHBanics cober-
BEHHO HECAEOCMEEHNBIMU BONEINAMU, T. €. TEMH OTHOCHTEIBHO PEJIKUMH NaTOI0-
[HAMH, KOTOPHE BEIIBIBAIOTCH 3apOJBINIEBRIMH MyTalluamu. OjHako B HacToslice
BpEMs M SBASEMCA CBIUICTE/NIMH ONPEACTEHHOH CMENE! aKUEHTOB MEIHUMHCKOH
reHeTHKH: Beé Gonbllle BHHMAHHA HAYWHACT YOCTATHCS «3a00/1e6aHuAM ¢ Hacaed-
cmeennoi npedpacnoaoxcennocmsion (CHHOHWM: MynbTH(akTopuanshsle 3abone-
panna). K nocnegnum otHoeaTes DOBUIMHCTBO HacTO BCTPEHAILHXCA COMATHYE-
ckmx Gonesueii (cepaedHO-COCYANCTHX, IHOKPHHHKNX, AYTOMMMYHHBIX ¥ T.AL). On-
PENENAIONIYIO PONlb B FeHETHIECKOH COCTABNAIONIEH X 3THOJIOIMH H NaToreHesa Hr-
PAIOT HE XPOMOCOMHBIE HIIH TeHHbIE ieeKThl, & HHIMBHAYAILHEIE 0COOCHHOCTH Ha-
CIE/ICTBEHHON KOHCTHTYLIMH, T.€. BAPHaHTLI HOPMBI, PpHuEM mocrieanue npuobpe-
TAIOT MATONOIHYECKOE 3HAYCHNWE JIHLIL NPH COYCTAHMM ¢ HeGnaronpuATHEIMH (ax-
Topamu BHewHeH cpeipl, Ocolyio rpyniy CoCTaBlIAT, T.H. «DONEIHU RYKNIEUHOEBLX
Kucaomy, 06YCIOBIEHHEIE HAKOTIIEHHEM IEHETHYECKHX MOBPERICHUH B COMATHYE-
CKHX KMeTKax mauwenTos. B npoliecce %u3HH nofolHsle TOBPEKIEHHA MOIYT BO3-
HHKaTh CMIOHTAHHO, MW, YANIE, NOJ BAMAWeM HeOlaronpHATHRIX BHEWHNUX (akTo-
poB, O0/IANAIOMMUX MYTAreiHoH akTHBHOCTBI0. Takoi 3THONOTMHYECKHH MEXaHWIM
XapakTepeH, PEx e BCEro, V1A OHKO/IOTHICCKIX 3a00eBatini.

[IpHHIMAMANILHBLE aCTIEKTH MaToreHe3a Beex ofcyxaaeMsix Buliie rpynn 3abo-
NeBaHMil, HAXONATCA B PAMKAX O/IHOI 1 TOH XKE CHCTEMEI NPE/ICTABICHHH O BIaHMO-
OTHOLIEHHAX FEHETHYECKHX W HereHeTudeckux aktopos. Bollee Toro, XoTa BCE OH-
KOIOrHYeckne 3afo/eBalns MOTYT OBITH OTHECEHBI K Ipynine «Boesnedl HyKIeHHO-
BLIX KMCIIOT», HEKOTOPHIE M3 HUX OJHOBPEMECHHO MOTYT ObITh HACHECTBEHHBIMM

M MyasTHOakTopuansHeMK. OfIHAKO ¢ MEWKO-NPaKTHYECKOH TOUKH 3PEHHA Ha-
CIGACTBEHHEIE W MYIsTH(AKTOPHATLHBIE 3a00/IeBaAHWA CYMIECTBCHHO OTIHYAIOTCA
apyr ot gpyra (tabnuua 1).



Tabauya |

XapakTepHCTHKA MOHOreHHBIX 3afo/ieBanuil B GoacaHed
€ HacnencTECHHOH DpenpacnolokeHHOCTEI

XapaKTepHCTHKA

Monorennbie 3abonepanun

boJjeinn ¢ HacneacTBeHHO#
npeapacloioKeHHOCTH

Berpeqaemocts  3aGone-
BaKNg

HH3KAA

BRICOKAA

Bospact nepzofi  MaHm-
(hecTallHl

qaLe — OETCKMI

qale — BIpOCaB

Knunudeckme  Hapyule-
1HA

Gaue — TAKENbIE

YAE — YMCPCHHRIE

Pons rCHETHYECKOTO

Abl B8 3THONOTHH ¥ NATO-
rcHese

YMEpPEHHO

Kniouesas yMepeligag
dakTopa &8 ITHONOTHE H

narorenele

Ponb OKpys#amouicit cpe- | OTCYTCTBYET MAH  BHIpakKeHa | BbICOKAN

nui

foneBaHmH

WapakTepHCTHKa TCHETH- | XPOMOCOMHEIC IepeCTPORKH, «HeONaronpuATHEIEY TOMHMOpd-

4ecKOro daxTopa MyTalMH HBIE ANEMH (HOPMANEHEIE BapH-
AHTEI TEHOB)

Hacnenosanive MOHOTEHHOE NONHTEHHOE

[lenerpanTiocTb BLICOKAA HH3KAA

JKCIPECCHBHOCTR BHICOKAA HM3Kad

Berpevaemocts dieHOKO- | TONBKO Q1A cneunduyeckux 3a- | BEICOKaS

Crenens  M3yueHHOCTH,
HHGOPMATHBHOCTE JIHAr-
HOCTHYECKHX TTOIX 0108

BhLICOKAR

NOKa HEQOCTATOYHAR

[ne enepssie ycraHasm-
BaeTCA [MarHo3, OKalul-
83eTCA MENMLHHACKAA No-
MOLLB?

8 MNEAHATPUYECKHR Me[IHLHH-
CHHX YYpEHICHHAX

BO B3POCILIX
MEMHUHHCKHX YipEsUIeHHAX

Yposes  wAQOpMHpO-
BaHHOCTH Bpadeil 0 Ha-
CAECTBEHHOM  KOMMO-
HEHTE

OTHOCHTENBHO BRICOKHH

HHIKHI

1. PAK - BOJIE3Hb 'EHOB

B uacTosmee Bpems He BBI3BIBACT COMHEHHSA TOT takr, ¥To Beayllias ponb B HH-
AYKLUWH H MPOMOLMH KaHUEPOrcHela NMPHHAANCHKHT reHeTHHCCKHM HapYICHHAM.
Muorue nebnaronpuATHele GakTOPSl OKPYKaOmel cpeabl MOrYT OKaswlBAThL BO3-
AcHCTBHC Ha ITOT MpoLCCC, 0AHAKO MoAcGHOE BIHSHHE Hamie BCEro OmocpesyeTcs
Yepes HakonneHue myTauui 8 renax. Oxono 1% reHor 4encmexa accOUHUPOBAHEI ¢
KAHIEPOreHE30M. DTH eHEl JCNIATCA Ha JIBa KIlacca, KaK [0 XapakTepy CBOCIO JCH-
CTBHUS, TaK K M0 THnaM koaupyemslx Oesxos. [Tepsslit knace — 3TO MPOTOOHKOTEHRK
HIIH JOMHHAHTHEIC OHKOTeHbI. X NpoiykTsl, Kak MpaBHiao, Y4acTBYIOT B MO3IHTHB-
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HOM KOHTPOJE KJIETOYHOro pocTa. Bropo# Kiacc COCT@BAAIOT CYNPECCOPhl OMYX0-
flefi WAH PEUECCHBHBIC OHKOTCHBI, HalhiBAEMBIC TAKKE aHTHOHKOreHamu. Kozupye-
MBIE JTHMH FCHaM# OC/IKH YacTO ARNAIOTCH HETATHBHLIMH PEryIATOPaMH KIETOUHO-
r'o POCTa M B HOPME 007a0AI0T NPOTHBOOIYXONCBEIM apexTom.

Takum 0bpazoM, B OCHOBE Pa3BHTHA IIOBKX OHKONOrMYecknx 3aboieranyil ne-
JKHT HaKOIUICHHE MyTauMii B CreUn(UIeCKHX TeHax, MPHHEM 3TO NPOHCXOJMT B TCX
COMATHYCCKHMX K/ETKaxX, KOTOPhIE 3aTéM BOBJICKAIOTCA B MPOLLCC HEOMNACTHYCCKOH
tpancdopMaurn. H3secTHo, ¥TO HA CKOPOCTE BO3HWKHOBCHHS MyTaUuH CYINCCTBEH-
HOE BIMAHAC MOTYT OKa3BiBaTh KaK K3OTEHHBIC, TaK W 3unorenHHble dakropsi. Jlio-
Bblc huINUCCKHE W XHMHUECKHE BO3CHCTBAA, YCHITHBAIOMMUE MYTareHes, Takue Kax
o6myuenne WIH JIEHCTBHE MYTareHoB, 001alatoT KaHUCPOTEHHBIM apdekroM H MPH-
BOJAT K PA3IBHTHIO HWHAYLMPOBAHHBEIX GOPM paKos. C gpyro#i cTOpOHEI, HAC/IEA0Ba-
HHe HHAKTHBHPYIOIEH MYTalHy B TCHaX, Y4acTBYIOMNX B MOIEPAKAHHH LEI0CTHO-
CTH TEHOMA, MOKET OMOCPSA0BaHO NMPHBOJMTE K 3HAYHTEILHOMY YBEIHUCHHIO Hac-
TOTHI BOIHHKHOBEHHA MYTAUWH B APYTHX OHKOTEHAX W AHTHOHKOTCHAX, @ 3HAMHT H K
YCKOPEHHIO 3710Ka4ecTBeHHO TpancdopMauuy KIeTkH. [nd nogobHol cHTyauuw
fyner XapakTepeH ceMcHHbil XapakTep omyxoneH, npH4eM B HEKOTOPBIX CIy4anx,
XOTA ¥ He BCErfia, WX JOKATH3auns y POACTRCHHHKOB MOXET ObITh OiHHAK0BA.

B Hactosniee BpeMs QOKA3aHO, 9TO HEKOTOPHIE (YHKUHOHATLHEE nonumMopdHeIe
anneny, B YaCTHOCTH, B MPOTOOHKOTEHAX AW B renax gepmenton MeTaboInIMa
KaHLIePOTeHOB, ABIAKTCA TeHeTMHECKUMA (akTopaMH PHCKa, npeapaciionaratomy-
MH K Pa3BHTHIO onyxolneit. B aTux ciyyaix 4acTOThl noAMMOpgHBIX alileleH B Bhbi-
Gopkax GonbhbIx 6yayT AOCTOBCPHO MPEBHUNIATL KOHTPOILHEIE YPOBHH, i JTOT -
dext crauosutcs ocobenHo oueBHACH, KOrja OO/NBHOM MOABEPracTCs JCHCTBHIO
KkaHueporeHos. OHkonoruueckue 3a00NCBanks, ACCOLUHHPOBAHHBIE C MoA0OHLIMH
nomMMopdHiMami, POPMATEHO OTHOCATCS K KNAaccy My/IbTHaKTOPHATBHBIX Gornes-
Heii, To ecTs GolcaHet ¢ HACTEACTBEHHO npeapacnoioxeHHocTsio, [IpH 3ToM B ce-
Mbe Takke MomxeT Habmonarscs Honee oaHoro OONBHOIO, XOTA H pPeKe, YeM MpPH Ha-
CenCTBCHHBIX (opmax pakos. Kpome Tore, CXoAHBIH xapakTep JOKaTH3aLyun Omy-
X0/1€H Y POACTBEHHUKOB B ITOM ClTy4ae MEHEe BEPORTEH.

Taxum 06pa3oM, B 3THONOTHH MOOBIX OHKONOrHYECKHX saboneranHii MPHCYTCT-
BYST rEHETHYCCKHH KOMIOHEHT, YTO M HAXOJIHT OTpakcHWE B o6pa3HoM BHIpAKE-
HHH: «paK — 370 60/1€3Hb TEHOBY,

2. HCTOPHS PA3BUTHS COBPEMEHHOM TEOPHH KAHIIEPOT'EHE3A

CraHoBnCHHe H pa3sBHTHe ODmieH TeopiH KaHLEPOTeHe3a NMPOXOAHIIO HECKOMBKO
3TANOB [0 CAMOr0 MOCEIHEro BPeMelH KOMHYECTBO «TEOpuH paka» HiMepaloch
cotnamy. K Haubolee 3HAYMMBIM KOHUESNUHAM KAHUCPOTEHE3a CICAYCT OTHECTH
OPMOHAILHO-METABONMHECKHE, HMMYHOIOTHYECKKE, KaHLEPOreHHbIC | BUPYCHEIC,
GbiBIIME NpeAMETOM ropauux cropos 8 cepeamune XX cronerus. [TonuManue npu-
POJIbI OMYXOJIEBOTO POCTa CTANO0 NpHHUMATL Gosiee OYEpUEHHBIC {opMBI HIIL B TC-
qeHHE TPeX NOCHeAHNX JeCHTHICTHH MPOMLIOro Beka, baaronaps B3PBIBONOJO0HOMY
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PaIBUTHIO MONEKYIMpHOH oHkodoruu. Ilepeuiif cepuésHblii MpopbiB NMpoH3OWEN B
1970-xx rT. B Npouecce H3YIEHWA MOJIEKY/IAPHBIX OCHOB BHPYCHOTO KaH IgpoTeHes3a.
Tpu NpoBeleHWH CEPHH IKCTEPHMEHTOB, HANPABRNEHHKIX Ha WAEHTHHKAIUIO «OH-
KOIOMMYECKU-3HAYHMBIXY (DParMeHTOB TeHOMAa BMpYCa capkombl Payca, BhIACHH-
710Ch, 4TO 33 BCK) KaPTHHY JIOKAYECTBEHHOMH TPaHCHOPMaLHK OTBEYAET BCEro JIHLIL
OfIHH eJHHCTBEHHEIH red, KoTopuli Owin Hassan onkorenowm sre. [losxe Obuio yeTa-
HOBMEHO, ¥T0 nofAo0HLI NPUHUMI XapaKTeped AIA OOJILLIHHCTEE HIBECTHHIX OHKO-
I'EHHBIX BUPYCOB.

PaspaboTka meTosa rubpraM3auni HYKIEHHOBBIX KMCIOT MPHBEIA K HOBOMY pe-
BOIIOLMOHHOMY OTKPBITHIO; 0KA3aJ10Ch, YTO BCE BHPYCHBIE OHKOTCHBI HMEIOT FOMO-
TIOTOB B COCTABE 4eI0BeMeCcKoro resoma. bonee Toro, JaHHBIE rOMONIOTH ABNAIOTCA
HeoDXOIHMEIM KOMIIOHEHTOM KINETOYHOH KU3HEIEATEILHOCTH; OHH OTBEHAlOT 38 Ta-
KHe BaxHeHLHe npoueccel, kak npoludepauns, anddepeHunposka, KOHTPOIL Kie-
TOYHOrO UMKNa. BeHuoMm NpHMepHo AEeCATHICTHEH CEPHM IKCNEPHUMEHTOR CTajlo Oo-
Ka3aTellbCTBO (HaKTa aKTUBALMH OHKOTEHOB B OMNYXONAX H OTKPLITHE HECKOJIBKHX M-
CATKOB KNETOYHBIX OHKOreHOB, OKa3alock, 4TO OHKOI¢HEl BHPYCOB HE ABIAETCA
TOMHBIMH KOTMAMH KIETOYHBIX OHKOTEHOB. B HHMX MOryT NpHCYTCTBOBAaTh MHOTO-
YHCIEHHBIE MYTALHH WK OTCYTCTBOBATh NPOTAXEHHBIE KoAHpylomHe obnactw. Ha-
JTHYME B FEHOME OHKOTEHHBIX BHPYCOB M3MEHEHHEIX NIPOTOTHIOB KNETOYHBIX OHKO-
FEHOB H ONPefeaseT HX TpaHC(poPMHPYIOIYIO C1ocoBHOCTS,

3acnyMBaeT BHUMaHKA TOT (JakT, 4T0 MYTauHOHHaA TeopHa obpaszoBanua ommy-
xoneit Bnepeeie Obina cdopmynuporana npogeccopom K.H. Bauer B oaHonMeHtOM
M3faHnn, Brnywensom B bepnuue B 1928 rogy. Cornacuo stoit Teopun “He cyle-
CTBYET HaclefCTBCHHON nepefayd paka B TOYHOM CMEICTE 3TOTO BRIPAKEHMA. ...
Peun Mpet 0 HacleJoBaHHM CKIOHHOCTH TKaHeH oDpa3oBLIBATE ONYXONH OPH OnNpe-
JIENICHHBIX BHEMHUX YCnoBusX”. OTa CKIOHHOCTH MOABNAETCA BCASACTBHE BO3IHHK-
HOBEHMA B TK@HAX '‘COMATHYECKHX MYTauMil, KOTOPbIE MOryT OBITH 0Y¥eHb pasHoof-
Pa3HEIMM W BKTIQYalOT KaK TeHHBIE, TaK H XPoMoCoMHble MimeHeHun . [lopamaeT
soofparkeHHe COOTBETCTBHE MocnegHei GOPMYTUPOBKH COBPEMEHHEBIM NpeAcTaBne-
HHAM O TIPHYMHAX BOIHHKHOBCHHA W MPOTPECCHM OMYXONEBOTO PoCTa. XPOMOCOM-
Has Teopns paka Bnepesie Goila BelARnHyTa T. Boveri B 1929 rogy na ocHoBaHuK
Toro HabMmoneHus, YTO B PAKOBEIX TKAHAX NPHCYTCTBYCT GOMBIIOH NPOUEHT KIETOK
C aHOMANTHAMYH KapuoTuna. B pansHeiiuleM 3TH TEOPMH OTOLLUIM Ha BTOPOH I7IaH W
YCTYIRIIH MECTO OPYTHM IHIIOTE3am.

Y AMBUTENREHO, YTO, HECMOTPA Ha OMEBHAHOCTh MPHYACTHOCTH K Mpolneme KaH-
Leporese3’a NPOTHBOMONOKHO-HANPABNEHHEIX NPOUECCOR, MONEKYIAPHBIE OCHOBEI
HEraTHBHOI PerymauMu KoNMHYECTRA KIETOK MouTH He obcyXOanuchs BIIOTh A0 OT-
KpuTHA anTHOHKoTeHoB. KanpeporenHblii adekT aHTHoHKOrEHOB NPOABIAETCA
TOIBKO TIPH HAJIMYHK TOMO3SHIOTHBIX MYTauWi, HHaKTHBHPYIOMMX WX QyHKuMio.
Oxono 20 et Tomy Haszan OwMo YCTAHOBIEHO, HTO NMPaKTHYECKH KauUias onyxolb
Hapaay C TeTepo3HroTHHMH MYTAUHAMHM B OHKOTEHaX COAEPHT MHONECTBEHHBIE
MYTLMH B aHTHOHKOrEHaX, BLIPAWAIOMMECA KAK B BHIE [eneuHil, Tak U B dopme
MUKpoMYTauuit. BeposTHO, HHAKTHBMPYIOUIHE NMOBPEKAEHHA CYNPECCOPHLIX MEHOB
BCTPEYAIOTCH CYMIECTBEHHO 4Yaille, MEM AKTHBMPYIOUIHE MYTalUW¥ B AOMHHAHTHHIX

]

oHKorenax. B uenom, OTKPBITHE aHTHOHKOPEHOB MOCHYXHIO0 3aMETHBIM 3TanoM B
HCTOPHH MOJIEKYJIRPHOH OHKONOTHH, 00aBHB LENOCTHOCTH H JIOTHYHOCTH K HMEIO-
WHMCS [0 3TOT0 BO33PEHHAM.

Cospemennas HayKa Mofaraer, YTo 4S8 BOSHHKHOBEHHA Tpanc(HopPMHPOBAHHOTO
KIETOUHOrO KIIOHA HeOOXO0AHMO KaKk MHHMMYM 5-9 MYTauHil B pasHbIX OHKOreHaX H
alTHOHKOreHax. ECIH B3ATH B PAacuéT CKOPOCTh MYTAUHOHHEIX MPOLECCOB, Moio0-
HOE HaKOTUIEHWE MyTauMil B 0JHOIT H Tol Xe KNeTKe NPeACTaBNAETCR MOYTH HEBEPO-
sTHEIM coBpiTHeM. TTo-BHAMMOMY, HA KAKOM-TO W3 TIPOMENYTOHHEIX 3TAlOB TPaHC-
(hopmaumK onyxonessiii Kon npuodpeTaet CIoCcoDHOCTE K YCKOPEHHOMY MYTArcHe-
3y, T.c. CBOWCTBO «TCHOMHOH HecTabunbHoCTH». DeHomen reHeTHYeCKoH HecTa-
GHILHOCTH ONMYyXoneil NPHBIEK BHUMAHHE JKCTMEPHMEHTATOPOB B CEpeiHHE 1990-x
[T, ¥ NPO/I0IIKAET MHTCHCHBHO W3Y4aThCA B HACTOAIIES BPEMA. i

Taxum 00pa3oM, MONCKY/IAPHAA OHKONOTHA BolUla B XXI BeK ¢ JOCTAaTO4HO HCT-
KMMH NpEACTABICHMAMM O Tarorenese HosooOpasosamuii. CyTs MONEKYIAPHO-
[EHETHYECKHX WIMCHEHMWIl B OMYXONAX CBOAWTCA K TPEM KoMmonenTam: 1) aKTHBH-
PYIOlLiHE MyTauMH B OHKOTeHax; 2) WHAKTHRHPYIOUIME MYTaUWH B aHTHOHKOTEHAX;
3) resiomnas HecTabHIbHOCTh, [IPH 3TOM CMIEKTD rEHETHYECKHX NOBPEAICHHH B HE-
O[l1a3MaX XapaKTEPH3YETCA YIHBUTENbHbIM pasHoobpasuen.

3. JOMHHAHTHBIE OHKOI'EHbI

M yKe YIOMMHATH O TOM, 9TO MPOAYKTHI JOMHHAHTHLIX OHKOTEHOB OTHOCATCH
K K/Iaccy NO3ATHBHBIX PETYIATOPOB POCTA, CNOCOOHBIX HHAYUMPOBATL AC/IcHUE
KneTkW. 310 (hakTOphl POCTA, MX PELENTOPL, NMPOMEKYTOTHBIE MOTCKYIbL, MEPE-
[AIONIME CHrHaJ OT MeMDpaHsl kK APy W AlEPHBIE TPAHCKPHIILHOHHEIE thakTophl —
perynampﬁue 6€J'IK‘H, CHDCD‘E‘HB[C KUU[],EI,!.‘IHHPDE&HO 3amycKaTk HIH nojasiiaTs pa-
GOTY ue/BIX KACKAJI0B reHOB, COCTABIIAIONIHX, TAK Ha3KIBACMBIC, (TCHHBIE CETHN. Ax-
THBAaUWA MOM0OGHEIX CHMrHANBHEIX UENEH NEKHT B OCHOBE MEPeXoja KIETKH OT CO-
CTOSHMA NoKos K eneniio. [TocKoNIbKy nepeiaa cHrHana oT Genka k Denky MomeT
OCYLIECTBIAATCS 33 cueT docdopHIHpOBAHHUA, TpascmembpanHtbe peuentope! thak-
TOPOB POCTA M TIPOMEIKYTOUHBIE MONIEKYIIb], YHACTBYIOWME B CHIHAILHOHR TPaHCIyk-
LMK, 4acTo o6MAnaoT NPOTEHHKHHA3HON aKTHBHOCTRIO. 1o MoryT OuITh pellenTop-
Hble WIM IHTONIA3MATHYECKHE THPOIHHKHHA3EL U CepHH/TPeOHHHKHHABL, Curuans-
Haf TPAHCAYKUMA MOXET OCYMIECTBIATLCA H C YHACTHEM I Td-ceaibiBatomux Oell-
koB (G-Genxos). MyTauud B resax, KOHTPOIMPYIOMMUX amonTo3 — nporpaMMupo-
BaHHYIO KTETOqHYI0 riHbelb, TAKKe MOTYT CONPOBOKAATHCA HHIYKUHEH KaHuepore-
wesa. AmOITo3 OTHOCHTCA K Hawbosee NEHCTBEHHBIM WHCTPYMCHTaM pery/lalHu
TKaHEBOrO FOMEOCTA3a, 3 TAKAKE YUacTByeT B NOJICPAKAHHN TEHETHYECKOH cTabuin-
HOCTH, M30MpATENbHO MMHHHPYR KIETKH C noepexaentoll JIHK. B tabnune 2
NpeACTARTEHA OJHA H3 BOIMOXKHBIX KIACCH(UKALMH JOMHHAHTHEIX OHKOTCHOB.




Tabauya 2
Kaacchl MOMHHARTHL X ORKOTCHOB

MpoTooAKOTEHBL THnL Hapywenni Onyxoan
I'enw hakTOpOB pocTa: aMITHHERLHA, rHIep- | KAPUHHOMEL MOTOYHOH xene-
PDGFB, EGF, TGFA, TGFB, | wunu IXTOMHYECKAR | 351, ETyoEa ¥ ap.
GDNF, INT2, HSTI, | sxcnpeccns
NTL/WNT3,

VEGF , FGFA, FGFB
ledbl peuenTopoB $axTopoB | AMILIMQHKAIMA, [HOEPIKC- | MIOCKOKAETOYHEE  KApLMHO-

poera; NpeccHa, KOHCTHTYTHBHAA | ML, TAHOORACTOMM, aleHo-
PDGFRB, PDGFRA, EGFR, | yHOyKumMs THpOIHH- KMHAZ3- | KAPUHHOMEl MOT04HOH Mene-
HERZ/NEU, RET, EPH, ELK, | Hofl akTHRHOCTH Ibi H AHYUHHKOB

FMS, KIT, MET, ROS, SEA,

TRE, VEGFR

Fefbl  UHTOITAIMATHY ECKUX
CHIHANLHKYX MOJEKY.
i. rewbi THPOSHHKHHAD:
SRC cemeiictro (BLK, FGR, | KORCTHTYTHBHAA WHIYKUWA
FYN, HCK, ICK, LYN, SRC, | THpO3MHKHHa3HO/ aKTHBHO- | KAPUMHOMBE] TOOCTOTD KHIlley-

YES), CSK/CYL. FPS/FES CTH; HHEKA, MTOIHIR]

ABL cnuamse ¢ ber — dunagens- | occtpuit numboneiikos
uiickas XpOMOCOMA
tr(9;22)

2. reHbl CepHE/TPEOHHA-

KHHA3:

RAFMIL, MOS, BCR, PIMI, | cafiT-cnienndnyeckie MyTa- | KAETOYHEIE JHHKH, KADLWHO-

AKT MK, AMMHO-TEDMMHANBEHOE | MBI WENYAKa, OMyXONH CIHIM-

ClMAHNE cToi

3. rennl G-GeakoB:
reTepoTpuMepHble (DonbIUKHE), KOHCTHTYTHBHan MHIYKUHA | HefipoBnacToMel, RapuHHOME
uAMD- 3aBHCHMOT0 KMHEA3- | IETKHX, TONCTOI0 KHIUEYHHKE,
HOIO KACKA/A; OTYXONH TIOLKeNYI09HOH He-
moHoMepHBle  (Mansie) RAS- | HapyLIeHHE CBAIM C NNazMa- | ICIH

cemeficteo:  NRAS,  KRAS, | THueckoi membparoi
HARAS, GSP

IeHnl HOepHEIX TpaHCKPHI-
LHORABIX DaAKTOpPOB: '

FOSB, FRAI, FRA2, JUNB, | runepikcnpeccus, amni- | HefipoGnactomel, kapumHoMEl
JUND, BCL3, EVII, MYB, | durauns; WENYAKA, KHIUCYHHKE, AHYHH-

REL, ETS, TALI, SKI, MYCL, KOB, JIETKHX,

MYCN tr(8; 12, tr(8;14), r(8;22) numdoma BIpxKTTa

Cesibl aHTH-AN0DTO3HBIX §€d- | rMOepIKCnpeccHa, TPaHCNo- | donaukynspHas B-rneTounan
KOB: KallHH nuMpoma

BAX, BCL2A, BCL2B

B HeKoTOpLIX cNYy4asx KaHyeporeH b G HeKT IOMHHAHTHEI OHKOTEHOB CBA3AH
¢ THNEPTIpOAYKIHEH KomupyeMbix GENKOB, YTO XapakTepHo, B YaCTHOCTH, A TCHOB
dakTopos pocra. Oguako same oH oDYCIOBIEH NMPOM3BOACTEOM aHOMANBLHOIO NPo-
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aykra, obnanaionero HoBoi arpeccusHoH QyHkumeil. B obmem cnyvae, y MyTant-
poro Genka nosenserca cnocobHOCTL K Nepeiaye cHrHaNa, HHAYUHPYIOWEro KIeTKy
K JIENIEHHIO, TP OTCYTCTBHHM BHEUIHErO CTHMYIA. DTO MPHBOAMT K TIOCTOAHHOH aK-
THBAUWH BCEH CHIHATBHOMN L{EMH W HEKOHTPOTHPYEMOMY HEICHHIO KIICTKH.

4. AHTHOHKOT'EHB! WM TEHBI-CYIIPECCOPBI ONYXOJIEA

B 70 BpeM# KaK JOMWHAHTHbIE OHKOT€HBl HHTEHCHBHO HCCIIEAYIOTCA YIKE HA MpOTS-
HEHHH HECKOBKHX ,uecmne’ruiii, )"{BCTHQ’! B HHHLUHAUHH H MPOMOIIHH Eﬂﬂucpﬁrﬂl-ima
I'€HOB, BOB/ICYEHHBIX B KOHTPOJIL CHCTEMBI HEraTMBHBIX PETyIATOpOB pOCTa, Gblio 00-
HAapYKEHO 3HauMTeNsHO nosamee. JUis nposmnenus Tpanchopmupyiomero sdoerta
YHX redoB HeobXOauma MHAKTHBapHA 00OMX TOMONOrMMHBIX AIencH, conpoBOK-
jalom@ascs norepeit X QyHxuAn. [ aHTHOHKOTEHOB XapakTEpHE! QB TMABHBIE 0CO-
GEHHOCTH. B HOPME OHH OKa3bIBACT HHAKTHBHDYIOMICE BIHAHHE HA NPOLECCh] MPOMHpe-
pAaUMH WHIH crIocoBCTBYIOT KIETOMHOH Mbenu; B SKCMEPHMEHTANILHBIX MOIEIAX CII0-
co0HLI OCYILLECTBANTE PEBEPCHIO 3I0KaUeCTRBEHHOMO PeHOTHNA.

B onyxolesblx TKaHAX NALHEHTOB CO CTIOPanMYecKHMK QOpMaMH OHKONOIHYE-
cxux 1a0oneBaHmil, TaKKe KAK B PAKOBRIX JIWHHAX KJICTOK, YaCTO MMPHCYTCTBYIOT Jig-
Jeuny oBNacTeil JIOKaN3aNKA renoB-cynpeccopos. Hamwume takux aeneumii vaie
BCEro HHCHTH'[t}HI.IHp}"I‘UT ¢ MOMOMILI0 TEHETHYECKOT0 aHAMH3IA COCTOAHHA THIEpBa-
pHabenbHbIX MHKPOCATE/LTHTHEIX MAPKEPOB, JIOKATHIOBAHHLIX BHYTPH PEUECCHBHLIX
OHKOI'€HOB HIIH TEeCHO CHUEMUICHHBLIX C HHMH. Bricoxas WiMeHYHBOCTD MHKpOCaTEl-
JHTHBIX Mapxepoa M0 4YHCAY MOBTOPANMIHXCA INEMEHTOB B KNACTEPE [PHBOJHT K
TOMY, 9T0 BONBLIMHCTBO W3 HHX B HOpME HAXOAWTCA B IETEPOIUIOTHOM COCTOAHHH.
[IpH BO3HHKHOBEHHH AeNCIHHA B 00MACTH NOKANHIAUHK MUKPOCATEIIHTHOTO MAPKE-
pa OJIMH ¥3 AUIeNeil TePAETCA, H MPH MOJIEKY/IAPHOM aHATHIE COCTORHHE nojobHoro
Mapkepa MoKeT ObITh OUEHEHO KaK NOMOMTOTHOE. 3TO ABJICHWE NOJNYYHIO Halea-
HWe «IIOTEpA reTepoluToTHOCTHR. Jleneuns OOHOTO W3 ajljieNell reHa-cynpeccopa
YaCTO COIPOBOKIACTCH WHAKTHBALMEH OCTABLIErOCA AIENs BCIIEJCTBHE MHKPOMY-
TaLHH, METHTHPOBAHHA PEryAATOpHEIX ofnacTel ren u T.4. B Tabn, 3 npejcrasieHsl
XapaKTCPHCTHKHW HEKOTOPBIX AHTHOHKOIEHOB.

Tabauya 3
AHTHOHKOTeHE] HIH FeHR-CYIPECCOphI oMy Xoach
Cen, oka- benok; DibihexT 3aponbi- DdexT coMaTHHECKUX
JTHIANHA (hVHKUMEA LIeBhIX MyTaHH MyTauui
AHTHOHKOTEHEI, YYACTBYIOLIHE B HErATHBHOM KOHTPO/Ie KNeToMHOT0 UHKIA
TP53 pS3; TPAHCKPHNUMOHHRIH | CHHIPOM JIn- | pak MONOYHOH HeME3sl, TOM-
(17pl3) dakTop; perynAuMa nepe- | Gpaymedn CTOH KMIUKM, NErkoro, Apy-

XOgA KOHTPONBHBIX TOYEK THE THIE OTyXOfcH
G1-58, G2-M, apect npo-
OBMAEHHA  KIETEM 10
UHKAY B OTBET HA NOBpE-
anenve JHK, anonTos,
AHCHOT EHED




RB (13q14)

AnepHelil  Oenox; KoH-
tpons G1-8 nepexona

OunaTepancHas pe-
THHOONACTOMA

MHOTHE THITEL ONYXONERH

pl6/ plo/INKda u cemeliHas MCIaHOMA | AACHOKapUHHOMA TOLKETy-
INK4A / pl4/pl9ARF, NOYHOA Kenedwd, TNHOMA,
CDENIA /| KOHTPOII: KIETOUHOTO OpYTHE THNE onyxonei
MTSI uHk Ha hasax Gl u G2
{9p21} TIOCPELCTROM HETHOMpOBa-

HHA CYTIPECCOPHBIXN ITyTeH,

onocpenyemMsix Rb u ps3
ATM PI3'-kuHa33, AKTHBHpYIO- | ATAKCHA- PAK MOMOYHON Aelebl, ner-
{11g22-g23) | max p53 u Breal, menma- | TeneanruaKTasua KHX, TEMPOHIHBIE ONYXOIH

TOp CHTHAIBHOM TpaHc-
OYKIHH, YHaCTBYIOUHA B8
pErYIAUHA MTHAE! Teno-
mepsl, npoxoxoenus Gl-
S n G2-M da3 kaerosno-
ro mHEDa, anonTosa, pe-
napaunu 2-HHTEBHIX paj-
prisos JHEK

(cunapom Myu-Bap)

AHTHOHKOTEHBI, YHACTBYIOUIHE B KoaTpoJe penapaynn JHK

MSH2 myTasa 52; HaCAedCTBEHHLI paK ToNCTOR KHIKH,
(2pl6}) penapanms JHK Pax TONCTOH KMINKH | pak JHAOMETPHA
H/HIH 3HAOMCTPHA
MLHI myraza L1; HACNeQCTBEHHEH paK TONCTOR KHINKH,
{3p23- penapanss JIHK paK TOMCTOA KMIIKH | paK 3HI0OMETPHA
p2l.3} H/HIIH SHIOMETPHI
BREAI Breal; spepumit  Genow, | HacnencTReHHBIR NOBPCHACHHE B CMopafHye-
(17g21) YHACTBYIOUNHH B KOHTpoNe | PaK MONOYHOH Ke- | CKHX ONyXo/lix BCTPe4arTea
penapausy  2-HHTEBBIX | e3sl WHIM AHYHM- | PEgKO
paspusos JIHK KOB
BRCA2 Brea2; HaclleICTBeHHBIH paK | NOBpERAEHHA B CHIOpajaMie-
(13q12-q13) | penapauns  2-HMTEBBIX | MONOYHOR  AeNelsl | CKHX ONYXOMAX BCTpedAOTCA
pasprisoe JHK W/HITH AHTHAKOB penko
AHTHOWKOTEHLI, YYACTBYOIIAE B KOHTPOAE KJAeTouHO afirenn
APC (5q21- | pAPC; weraTusHbli pery- | ANCHOMATOIHBIA TO- | paK TONCTOH KMIIKH
q22) amtop  aktueHocTM [ | Aumo3 TONCTOR
KATEHHHA, YYaCTBYIOUHHA | KHIIKH
B pPErymilMy AQre3vH W
KOHTpone KAeTOYHOMD
LMK
PTCH/ PTCH;  rtpancmembpan- | cuHopom GaianbHO- | 621aTRHO-KIETOYHAS KaplM-
BCNS HBli GenoK, yuacTBYIOmM | KIETOYHBIX HEBYCOE | HOMa, QHOpOME SHYHHKOR,
(9922.3)- 8 perynsuns TGFB- u | (curopom Fopnwea) | megyinoGnractoma
Wnt-onocpenyemof  cur-
HANBHOR TPAHCOYKIIEHE
PTEN/ PTEN; uurwbatop PI3K/ | Gonesus Koynewa ONYXOAH TONOBHOTO MO3ra,
MMACI Akt-CHrHambHOTO  TIYTH IHIOMETPHA, TPOCTATH, No-
(10g23} YHACTEYIOUMA B peryis- YCK, MOJNOYHOR Kenedel, Ko-

MM MHBAIHH K METaCTa-
JHPOBAKHA

WM, MHOTHE [OpYTHE THIBI
onyxoned

Me! ywe oTMedans, 4o yHIaMeHTalbHLIM CBOHCTBOM PaKOBLIX KIETOK ABISET-
CA reHeTH4eckas HectabuisHocTh. B npouecce Isomounn Obuin BripaboTanbl Momi-
HEIE MEXAHH3IMBI, HaTIPaBJICHHBIE Ha MOEPKaHHe CTAOMIIBHOCTH TEHETHUECKOTO
MaTepuana npH AeneHuH KieTok. OIHHM W3 TaKHX MeXaHW3IMOB ABNICTCA He2amus-
Hblli Koumpons Kiemounozo yuxaa. Ipy nospesnennun JTHK, npowcxoasmeM B
mpollecce PEIVIHKANHH, KNeTK4 YTPaYWBACT CnocoOHOCTR OANBHEHIIETD NPOABHME-
HUA [0 UMKNY Jo Toro MoMeHTa, Noka Jedext ne Gymer wenpannen. Ecim gedexr
JHK oxa3isiBacTcA HACTONBKO CNOMHBIM, 9TO €T0 HE YVIAE€TCA PenapHpoBaTh, KIETKa
norxbaet, npu4eM ee rudeib HOCHT XapakTep anonTo3a. Pealu3anHsa cucTeMs! ape-
cTa KIeTKH JUid nposedenwna penapaunn JIHK n nanpasnenns ee k anontosy ocyme-
CTBIIAETCA C NOMOMIBIO HEraTHBHEIX PEryIATOPOB POCTA, BAXHEAILINMH H3 KOTOPBIX
asnsores p53 (TPS3) w Rb, a taroke nekotopsie apyrue Genku (p2l, pl5, pl6 u
ap.). Bee oHH ABNAIOTCA TPAHCKPHNLHOHHBIMK Q)aKTOPAMH W MOTYT B3auMoJeiicT-
BOBATh C PETYNATOPHLIMH NMOCTEN0BATEIbHOCTAMH JPYTHX TEHOB, Y4aCTBYIOMIHX B
KOHTpOJIE KIETOYHOro 1{HKIA, nponudepaluy, anonto3a H penapaunn JHK.

Myrauun 8 rene TP53 asnsiorca vaubonee vacteiMu nedexramu JHK, npucyt-
CTBYIOHIMMH B TKAaHAX 3/0KAYECTBEHHBIX Omyxoneid denosekd. CNeKTp MyTauwii,
uHakTHeHpylomHx TP33, xopowo H3y4eH, W WX BHYTPHI¢HHOE pPaclpeicleHAE HO-
CHT ADKO BBIDAKEHHBI HeCHy4aiHbli XapakTep. Yame Bcero MyTauuH oOHapywH-
Baiorea B 4-9 ax3onax rewa TP53. 3apogsimessie MyTaunn 8 reHe TPS3 upentudu-
UMPOBAHE! MPH PEOKOM ayTOCOMHO-JOMHHAHTHOM cHHApoMe Jlu-DUpaymenw, Ana
KOTOPOTro XapakTepHa MOBbILIEHHAA NPeIPacnoNokeHHOCTE K PA3BHTHIO B MOJIOZI0M
BO3PAcTe LWIHPOKOTO CHEKTPa MIOKAaYCeCTRCHHBIX ONMyXoneH.

Ten RB Ouin naeHTHGHUMPOBAH NPH MCCNedOBAHAH JOMHHAHTHO HacleqyeMBIX
CCMEHHBIX opM peTuHoGIaCTOMBL, IPH KOTOPHIX ¥ AeTed B Bo3pacTe oT 1 o 3 et
passusalorcs Ounarepanbhsie onyxonn cerdatky. [Ipn cnopanudecknx dopmax 3a-
GoMeraHHA OMYXOIH PA3BMBAIOTCA HECKONBKO MO3JAHEE H Hamle MOpawalorT OIWH
rinas, Ten RB MomeT MHKaTHBRHPOBATHCA HE TOJBKO B peTHHOOG/IACTOMAX, HO H B
OMYX0JAX JAPYTHX NOKAIH3AUHH,

K umcny cynpeccopos onyxoneil oTHockTes red ATM, oTBeTcTBeHHBIH 38 pasBH-
THE TAKENOrD ayTOCOMHO-peleccHBHOrO 3abonepanis — aTaKCHH-TENCAHIHIKTA3HH
(cunapom Jlyn-bap). [lpu stom 3abonesaHu# 0OHOBPEMEHHO HAPYUICHH CHCTEMBI
penapauun JHK, reneriyeckoil pexoMOWHAUMH H KOHTPONSA KJIETOMHOTD UWKIA. v
NALMEHTOR ¢ cHuapomoM Jlyn-Bap, npuMepno, & 100 pa3 noseimien pruck KaHuepo-
reHela, Hame BCEro 3aTPArMBAIOMIEro KICTKH NHMGOWIHOTO pRia, a TakKe TKAHW
MOTouHOH Kenesnl. [ToTeps reTeposuroTHocTH B obnacti rena ATM nabmionaercs
BO MHOTHX THIIAX CHOpajMuYeckwX omnyxonei, s Tom dHcne B 50-60% pakos Monou-
HOil ®elle3s! # KapuwHoM nerkux. [Tokasano, 4To B KYNBTHBHPYEMBIX KIETKaX NalH-
€HTOR ¢ CHHApOMOM JlyH-Bap HapylieHa cucTeMa HeraTHBHOH perylsuuu npoxXox-
JIeHHA KOHTPONBHBIX Touek knerodnoro udkiaa G1-S w G2-M.

Onnoil W3 OCHOBHBIX CHCTEM MOAAeDKAHUA CTAOMIBHOCTH TEHETHYECKOr0 Mare-
pHANA NP KIETOMHOM JeNienuH senserca penapayun JHK. B 3aBHCHMOCTH OT Xa-
pakrepa nospexxaenus NHEK, swi3pannoro Yd-obnyuenwem, noHu3MpYyoUied pa-
Auaumeit Hau AeHCTBHEM XHMWHECKWX MyTareHoB, Habop depMeHTOB pemapauuu
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MoseT OBITH padindeH. Hapylmenna reHoB CHCTEMB Penapaliy conpaxeHsl ¢ pas-
BUTHEM HACNENCTBEHHBIX 3abonesannii, TAKHX KaK NMMIMEHTHAA KCEpOJEpMa, CHH-
apom Kokeiina, cunapoM Jlyn-Bap, anemua @ankonn w T.4. Y nauuentos ¢ nogod-
HEIMH 3200/1€BAHUAMM, KK TNPABHIO, [IOBLILEHE BEPOATHOCTE BO3HHKHOBEHWA H00-
POKaYECTBCHHBIX W 3/10KaYecTBCHHBIX HOBOOOPAIOBAHHI NPH COMPHKOCHOBEHMH C
daxTopaMu, HEAYTHpYIOmEME nospexaesna [THK.

CeMeitnbie GopMbl HenomHno3Horo paka npamoit knwkw (HNPCC) B 3nauutens-
HOil CTENEHH ACCOLHMPOBAHBI C IOMHHAHTHRIMM MYTALIWAMH B TEHaX, KOJAHPYIOMIMK
(epMEeHTH CHCTEMB! penapanmy HecnapenHsX ocHosanuil JIHK. Oxasanocs, 4o y
60% nanuenTOB ¢ CEMEHHBIMA (OPMAMHM HEMONWNO3HOrO Paka MpPAMOH KHUIKH
MMBIOTCA MYTAUMH B OHOM W3 [BYX T€HOB MYTa3 — (hepMEHTOR, Y4aCTBYIOMHX B pe-
napauyi HecTlapeHHBIX ocuoBanmii, — MSH2 wmw MLH1. Haenrnduranus 3THX re-
HoB cnocoGcTBOBANO 0fHapykeHue HeCTAOWTBEHOCTH MHKPOCATEIHTHEIX NOBTOPOE B
paje CHopajiHyeckHX KONIOPEKTANIbHEIX H APYFHX ONYXONeH, a Takke y DONBMWACT-
Ba [ALKEHTOB € HACJIEACTBEHHBIMI (OPMAMH HEMONIHINO3HOTO paKa TONCTOH KHILIKH.
3ra HecTabunbHOCTH, nonydnswas nassanne RER+-genotwna, Belpakaetca B mo-
ABJIEHHH B OMYXONEBRIX TKAHAX COTEH MyTauMi, WIMEHAIOMMX 9HCIO0 MOHO-, [IH-,
TPH- W TeTpaHyKneoTHaHbX nosropos. RER+-dieHoTHn ssiiserca clencraHeM Ha-
pywennit B cucteme penapaunn JHEK,

[Mpomyxrst geyx cynpeccopusix renos, BRCAI w BRCAZ2, accounmposantbix ¢ pa-
KOM MOJIOHHOH Jele3bl, BXOLAT B penapalHoHHbIH 0elIKOBRIH KOMILIEKe, 00nanaiompmii
BLICOKOI1 UyBCTBHTENBHOCTHIO K nospexaennto JJHK. Hapany ¢ Gemcamu BRCAL w
BRCA2 B 3TOT KOMIUICKC BXOMAT NMPOJYKTb YNIOMHMHABIIMXCA Bhie renoe ATM,
MSH2, MLHI, a raicke MHorve spyrue Genky, yuacTsyrowHe B penapauun JHK. Tpu
BO3HHKHOBEHHMH TEHETHYECKHX e(ekToB B pabore xkaknx-muOo Oenkos KoMIUlekca Ha-
pyluaeTes Npoyece penapatuy JByHuTersX paspeisos JIHK, n myTanTHee kneTku, kak
npasuio, norubatot, Oorako couetanne moJo0HBIX 1edeKTOB ¢ NEHETHYECKHMH aHO-
MIHAMH B Pery/ALHH NMPOXOXISHHA KOHTPOIBHBIX TOYEK BEJCT K FEHOMHON HecTa-
OHIIEHOCTH M, B KOHEYHOM CYeTe, K Kaleporenesy, [eHeTHueckHe fiehekThl B Demkax
CHCTEMbI penapaii ABYHHTEBBIX paspeieos JIHK u, B 4acTHOCTH, MyTaMM B reHax
BRCA] s BRCAZ, conpoBos/IatoTCs peikHM NoBsIlIeHHEM YYBCTBHTEIBHOCTH KIETOK
K IeHOTOKCHYECKHM arcHTAM H HAKOILICHMEM MHOXECTBEHHBIX XPOMOCOMHEIX abeppa-
IAH IIPH JIgCTBHH XMMHYECKHX KAHLEPOreHOoB, Y M- WK HOHHIHPYIOWEro obmydenHs.
JapoanilleRkle rETEPOIATOTHHE MYTAIHH B 3THX TeHax OOBACHAIOT okono 4-5% Beex
CITy4aes paka MOIIOMHOH KeNe3sl H 0K0JIo 25% CITyyaes paka AWYHHKOB,

B nacTosmee spems, MOMHO C YBEPEHHOCTHIO YTBEPWKATh, YTO TCHETHUECKHE
HapylueHns B paboTe OHKOreHOB W aHTHOHKOTEHOB, YHACTRYIOIIHX B KOHTpOJE Kile-
TO4HOrO unkia W B penapaunu [IHK, apnsiotca dyHaaMeHTansHuIMKU B 3THONOTHH
nofaBamomero GoNLIIHHCTBA 3/10KAYECTREHHBIX OMYX0JIei Yellopeka.

CylilecTBeHHEIN BKNA/ B HHBA3MIO ONYXOEBHIX KNETOK M MPOLECC METACTAIHPORE-
HHS BHOCST Ouc@ynkuuu mexckiemounoi adzesuu. K samnefmuM perynstopam
MOp(Orenesa, OLOCPEIYIOWMM QTEIMIO B (IMPOKOM CIEKIPe TKAHEH, OTHOCHTCA
KajiXepHHbl — GoNbIIOE CeMeiicTBO TpancMeMOpaHHRIX TIMKonpoTennos. B smurenn-
anbIx wieTkax Ca’-3aBHCHMAA are3ns ocymiecTainerca E-xamxeputomM, Omyxolu
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HETYAOHHO-KHLWIEYHOr0 TPakTa YacT0 OKA3bIBAIOTCHA ACCOLMHMPOBAHBI C MYTALHMAMM B
rene E-xamxepuna — CDH1. Yacruunas unn nonsas notepa skcnpeccuu resa CDHI s
OMYXONEBLIX TKAHAX JOCTOBEPHO KOPPEIHMPYET € NPOLECCOM OMIOKA4ECTRACHHA. Takum
ofipasom, ren CDHI Mower paccMaTpuBaTeCh Kak cympeccop wHBazun, OHKOTCHHEIR
ekt nedextHoro E-kamxepuna ofycnonied HapylleHHEM MEKKISTOUHBIX KOHTAK-
ToB. CrecTaHeM 3TOT0 HapylleHHs MOAKeT ObiTh, B YACTHOCTH, CHIKEHHE (YHKUHO-
HATEHOH 2KTHBHOCTH p53.

C E-kanxepunom BiauMoseficTByeT NONHGYHKUHOHATBHBIH Gelok, KoaHpyemslii
antHonkorenom APC. JlommuanTthsie MyTauwn B reHe APC ABNAIOTCA NpHYHHON
Pa3BHTHA aJCHOMATOIHOTO LOJINNO3a KHIleYHH KA, ONyX 0. #elyA04HO-KHIIETHOTO
TPaKTa OKa3BIBAIOTCA TAKMKE ACCOLMHPOBAHEI C MYyTAUMAMH B rede P-kareHuna.
(CTNNBI1). Benok Apc asasercs o6paTHRIM PEryIATOPOM aKTWBHOCTH [J-KaTeHuHa,
# APC-P-kaTeHHHOBBH KOMIUIEKC YYaCTBYeT HE TONBKO B PErY/IALIMM AATe3HH, HO W
B KOHTpOJIE NpOABHKEHHA no kieTodHoMy uwkay. APC, P-karenun u E-kaaxepuu
ABNAKOTCA YHACTHHKAMH Wnt-CHrHATBHOTO NyTH. MYTAllHH, aKTHBHDYIOMHE 3TOT
CHIHAIBHBIH NYTe, BCTpeuyaroTca npumepho B 90% kollopexTanbHbLIX pakoB W
MEHBIIHMH YaCTOTAMM B 310Ka4eCTBECHHBIX ONYXO0NAX APYTOH NOKANHIALNH, IPEK AL
BCErO, B FENaToue/INApHOi KapiHHOME,

I'en f-karennna umeet 70% roMoNOrHKM ¢ OHWM M3 T€HOB CErMEHTHOI MOIAPHO-
cri aposodmnsl. Nenernueckue pabotel Ha sToM obbekTe npusenw Kk wiaeHTHdHKA-
uuy Gonee 50 resos cynpeccopos onyxoseit yenosexka. OfHAM U3 HUX ABIAETCA reH
PTCH, noMHHauTHEIE MYTAlHH B KOTOPOM NPHBOMAT K PasBHTHIO cHHuapoMa Oa-
3ATBHO-KIETOUHBIX HeBYCoB (cuuapoM [Nopawuna). TloTeps rereposnroTHocTH B 00-
nactw rena PTCH nabmopaerca 8 50-70% ciyuaes cniopajuiecknx kapunHoM Oa-
3AMBHEIX KIETOK, @ TAKAKE B HCKOTOPBIX [IPYTHX OMYX ONAX.

KpnTHuecKyo polb B OCYIECTBICHHH AATE3HH KICTOK HIPAcT KOMROTULUR eHE-
KIEmMOoYHo20 Mampukcd, B QOPMHPOBAHAH KOTOPOH HENOCPEACTBEHHOE YHACTHE
NPHHHMAKT MATPHKCHBIC METAIIONPOTEHHA3bl. OTH Zn-CBA3HIBAIOMINE KATHOH-
3ABHCHMBIE IH[IONENTHAA3 OCYMIECTRIAIT CENCKTHBHYK NErPafalHi0 PasIHYHBIX
KOMIOHEHTOB BHEKNETOYHOTO MAaTpHKca. CHrHamkl O COCTOAHMHM BHEKNETOHHOrO
MaTpHKCA Mepe/laoTes BHYTPL KISTKA 4epe3 MoJleKyllbl anresnn. Jlokasano ygacTwe
MaTPHKCHBIX METANIIONPOTEHHAS B HHBAIHH ONyX 0/, METACTa3HPOBAHHH M GHTHO-
rerese. HeoGXoMMO# cOCTABNAOLIEH BCEX ITHX MPOLECCOR ABNAETCA MPOTEOIUTH-
yeckoe paspymenue GasansHoH MeMOpanbl, B OCYMIECTBICHHH KOTOPOTO LEHTpANb-
HYI0 pojlb HIPAKT MATPHKCHBIE MeTanionporTeHHassl MemOpannoro Tuna, He wc-
K/IIOYEHO, 4TO 3TH METAIONPOTEHHA3E! BEINONHAIOT PO/lb AKTHBATOPOB I'EHOB, 3KC-
NPECCHPYIOMHMXCA B IPOLECCE HHBAIHHA OMYXOJICBLIX KICTOK.

B xoutpone dokansHOl anresun KneToK W B CHIHANBHOH TPaHCAYKUMH YHacTBYeT
npoaykT rena PTEN, oTeercTeeHnsli 3a Oonesns Koyaena — pepxmii ayrocoMHo-
AOMHHAHTHEIH ceMeiinbiil pakossiit cunapoM. TToTepa rerepoInroTHOCTH B oBnacTH
noxammaund rea PTEN nabmofaeTtca B0 MHOTHX THNAX CNOpajHYECKHX ONYXo-
Aei, B ToM aucse Donee wem B 70% ramobnactoM, MyTauun B 3TOM reHe o0Hapyxu-
BAIOTCA B ONYXO/IAX MO3T4, SHIOMETPHA, NPOCTATE, MOYEK H MHOTHX JIPYTHX TKaHel.
Japosnimessie MyTain 8 rene PTEN acconwHpoBaHs! Takoke ¢ CHHIAPOMOM KoBe-
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HW/IBHOTO Nokno3a, Hauanenble MOBPEKACHUA NPH 3TOM 3a00/1CBaHHM IPOMCXOAAT
B CTPOMANBHBIX KNETKAX, @ HE B KICTKAX NaPEHXHMBI, KOTOPEIX OHU OKpykatoT. TTo-
Teps yHkusy PTEN B KIETKax CTPOMBI, NO-BHARMOMY, TPHBOAHT K GHOMAMBHOMY
DHYHKUHOHMPOBAHWIO DENKOB BHEKIETOYHOr0 MATPHKCA, MOBEPXHOCTHLIX KICTOH-
HbIX MapKEPOB, MOJICKYIl are3un M GakToOpoB pocTa, 470, B KOHEHHOM CHCTE, H Cro-

coBCTBYET MPOIECcaM 30ka4ecTBEHHOM TpaHCGOPMALUH.

5. HACJEJACTBEHHBIE ONYXOJEBBIE CHHIPOMbI

Tlpencrapnesua o CEKTPE FEHHLIX HACTEACTBEHHBIX 3afonepanni y yenoseka B
xonme XX Beka MPEeTepreNy kapauHansHble uaMenenus. JUIHTENbHOE BPEMA ONHUCa-
HHA 37T0iT Ipyel Gose3nell OrpaHHYHBATHCH MPEHMYILIECTREHHO JCTCKHMH CHCTEM-
HEIMH TTaTOJIOTHAMM, B OCHOBE KOTOPRIX NewaT aedekTsl GEePMEHTOB HIIH CTPYKTYP-
HBIX GenKoB, YacToThl MOHOTEHHBIX Dolle3neit HeBeNWkn — 0T oaHoro Ha 3-10 Teicay
HOBOPOXKIEHHBIX 0 O/IHOTO Ha | WM jakKe HECKONILKO MHILIHOHOB. O/IHAKO KOTH-
YeCTBO PA3MMYHBIX HO30MOTHIECKHX (POPM, OTHOCAIHXCA K KNACCY MOHOTEHHBIX 32~
GoneBanmii, 0 HeKOTOPBIM olicHKaM goctiraer 5 000. Ha pyGexe 80-x u 90-x ro-
108 GBI cleNan psj| BIEYATASIONIMX OTKPHITHI, yOEAHTENBHO I0KA3ABLIKX, YTO Ca-
Moil pacrpocTpanénHoii kareropueii reneTHIeCKHX 3a00MeBanHil ABIAIOTCS Hached-
cmeennsie onyxonesste cundpomsl. B tabnuue 4 npecTaBneHnl NPUMEPLL K3BECT-
HBIX MOHOrEHHBIX GONE3HEi ¢ PA3HBIME THNAMK HacienoBanys. Bribop atnx 3abo-
JIeBaHHA 10CTATO4HO NPOH3BOIIEH.

Tafinuya 4
TIpHMepb MOHOTEHHBIX HACTEACTBEHHBIX 3aboneBaHHE
Jaboneranne; [en, ero GH0IH- Kmwucpoe Guo- Ot aiis kRS
HACTOTAS MHueckan GyHK- | XHMHYECKOE 3Be- —

Bo3pacT nebwoTa TH#A HO MATOoreHesa
AYToCOMHO-10MHHAHTHEI 3a601cBARHS
Hacnencteennse cynpeccOpHble re- | HADYUIEHWS HETa- | pHCK ORKOOTHYECKOTO 3afio-
ONyAONEBLE  CHH- | HEl, YHACTBYHOUIME | THBHOMO KOHTDOMA | NEBAHHA npulInKasTes K
APOMBI; B KOHTpOAE Kie- | knetoysoro naefie- | 100%; onyxonu 4acto HOCAT
1%; TOYAOTD [HK7NA | AMA #ane gucha- | MAOKECTBERABIHA

cuneHO  konebnerc

(HeraTHBHOM), pe-

NlAHC  TpOLECCoB

xapaxTep; NOKATHIALMH HO-

okosio |0 ner

(uawe — 40-50 ner) | napaukH JHE, | nporpaMmupye- poobpa3oeaHHi BapLupyioT B
MERKICTOMHOA an- | MO KAETOWAOH | 3aBHCHMOCTH OT THDA CHH-
re3dH, HEOaHruo- | rubenn ApomMa
TeHe3e, H 1.1,

Cemefinas runepxo- | LPLR, HapylieHHe  CBA- | BRHICOKOS CONepxaHie x0ne-

NeCTepHHEMHA; PELENTOp  MMNO- | 36IBaHMA XOTECTE- | CTCPHHA B nepHepiyeckon

11 500; NpoTeHIoB HHIKON | pHHA KpOBH, KCAHTOME! HA KOXE H

TETEpUSHIOTR - TINOTADCTH CYXOWMIMAX;,  ATepOCKIepo-

okono 50 ner, THYECKOE IIOpPAMEHHE COCY-

rOMO3HTOTE — 0B, KOpOHapRas OonesHE

cepaua

PHLI 3M3CTHHECKHX
BOJIOKOR

MuoToHHueckan DMPK, HapymeHHa $OC- | MHOTOHHA, MBUIEYHAs cfa-
nHcTpodua; NPOTEHHKHHA3A HOpIIHPOBAHHA 060CTb, KaTAPAKTA, cepleuHan
1 : 10 000; Genkos-mumened, | apuTmus, ofinsicenue co nba,
| BapeHpyeT OT pas- NPHBOLMLME K WX | HapyUIeHHAs TOMNCPAHTHOCTE
HETO JeTCKoro mo 50- DyHKUHOHATBHON | K r/H0KO3E, YMCTBEHHAR OT-
60 netr HEaJleK BATHOCTH CTANOCTh, THITOrOHANMIM;
TAKECTE 3a60NCBAHHA CHITLHO
BApLHPYCY
Cunnpos Mapdauna; | FBNI, Hapywesse Ouo- | reHepanuIoBaHHLE nOpaNe-
1: 10000, Gubpuuand | - XHMHYECKOR HHA COSAHHHTENEHON TKAHM,
paHHHH DeTCKHA KOPOBEIA KOMIIO- CTPYKTYPEI COSIH- | MHOMECTBEHHAA MUChYHKLMA
HENT MHKPOGHO- HUTe/bHOH TKAHH | OpraHoB B CHCTEM

HBIA CHAAPOM,

M PepMERT

POHOONCHE3D

Cunppom TCHEL, KOIHP Y- HapyleH#e 0HO- | reMepaTHIOBAHHEIE NOPAXE-
Onepea-Lanno; e a-cyOpeaunl- | XEMHYeCKoH HHA COSIMAHMTENLAON TRAHM,
1 : 100 000; un Koldxareda V| CTPYETYPH COCOM- | MHOKECTBEHHAR MHCPYHKIIHA
PaRHHRA OCTCKHA APYTHX THIIOB WM | HHTEABLAOH TKAHM | OPraHOB M CHCTEM

PepmenThl Huo-

CHHTE33 KOJUIAreHa
AyTocoMAo-peucccHBrRbIe 3afioaeBannn
MykoBscunnos CFTR, HapyleHH THNEPUPOAYKUMS M  [OBH-
(kncrosnuiit  Gub- | TpancmemGpanneni | TpancMeMOpanHO- | IIEHAAA BA3KOCTL CAMIH BH-
pos); XNOpHHHA  KaHAT | ro TPARCTOpTa ILIBAET TAKENABE MOPAKEHHA
1:3000; IMHATE/IHATBHEIX HOHOB HATPHA H NHUIEBAPHTEBHOH "
paHHHil feTCRMil KIETOK X10pa ALXATELHOR CHCTEMEL
AnpeHoTeHATANDb- TeHEl, KoTHpYHO- HApYIIEHHA CTe- HapylleAHA BOTHO-COMEBOTO

o0meHa W/WIH NONCBOTO pai-

1 2 5000; cwieRo | cHHTE3a CTEPOHI- BHTHA, TAAECTE: 3abonepanua
BAPBHPYET HEIX FOPMOHOB CHIABAO BAPEHPYET
DeHWIKETOHYPHS, PAH, HapymeHHe MeTa- | BO30yAMMOCTR,  ruilepped-
1: 10000, theH rnANAHKH- Gompma QenAunna- | JekcHs, MuIDEYHBIA THIEp-
nepBEe HeledH ®H3- | rHIPOKCHIA3A NaHHHA TOAYC, TpeMop wmukpoucda-
HH N4A, YMCTBEHAAR OTCTATOCTE
Cuenjenneie ¢ X-xpoMocomMoii 3ao/esatng
Cungpom «tomroi» | FMRI, ONOK TPAHCHALMA | YMCTBEHHAS OTCTANOCTE,
X-XpOMOCOMSI, Genok, accouuHpo- MAKPOOPXHIM, /IHLEBBIE aHO-
1 :2-5000; panAwil ¢ MPHII- MATHH
JETCKHA KOMITIEKCAMH
Mucpucrpodium DMD, puctpodms | rubens  smuodub- | HapyweAHs  CIPYRTYpRl  H
Hiomenna, —  (enoK, CBA3L- | pHII dyrkuHn NONEPEUHD-
1 : 5 000 MaTBYHEOB; | BAKOMHA (HTOCKE- NOJ0CATOH MYCKYNATYpRL: He-
oxono 2 ner MeT  MBITNEYHOD cnocobROCTE XOMHTH, Derats,
BOMOKHA C BHEKIE- NpbiraTs, MeIlUCYHAT NCEBN0-
TOYHHM  MATPHK- runepTpodua cepaedHan He-
COM AOCTATOMHOCT
FPemodumma A u B; FRC n F9, HEMOCTATOMHOCT HApYIIEHHA FEMOCTa3a
1: 5000, daxropst VI u IX | omioro ws depmen-
NeTCKuH CREpTLIBAEMOCTH TOB MEMOCTATHYE-
L KPOBH CKOTD KACKAE
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HacnencTeeHHbIE ONYXONEBSIE CHHAPOMBI YCIOBHO MOWKHO pasfeqnTs Ha IBe
rpynnel. [lepsyio rpynny COCTARNAIOT XOPOLIO H3BECTHBIE TCHETHKAM PENIKHE MOHO-
reHHble Gone3nH, B CHMITTOMOKOMIIEKCE KOTOPEIX 4acTo MPHCYTCTRYIOT pasjIniHEIe
roBo0BpazoBanna. [IpH 3TOM ONYX0/H, KAK NPaBHMO, HE ARIAIOTCA IMABHBIMH KilH-
HHYECKHMH NPOABNEHHAMH 3THX 3abonesanmit. [lepsuuHo Takwe DOMbHBIE, Halle,
NOMANAIT K MEAWATDAM, HEBPOJIOram, JACPMATONOraM M APYTHM crielmanucram. B
Ty IpYnmy, B YaCTHOCTH, BXOAAT (JaKoMaTO3b!, XapaKTEPHCTHKA KOTOPBIX MPefl-

Cunagpom I'rnnens-
INMungay; VHL; anruoma-
TO3 CETYATKH, TrONOBHAA
00Nk, 3ACTORHBIE OWCKH
IPHTENLHLIX HEPBOB, HHC-
TAIM, BTAKCHR

KOMNOHEHT  YOMKBH-
THH -JMFA3HOM0 KOM-
wiekca yuacrayiomuh
B PETYIALMHE IKCTIPeC-
CHH TeHOB, HHIYLH-
pyemeIX HoKcHed, a
TAKHKE B OPraHHIAlHH
IKCTPAKIETOYHON O

réManr HoGnacToMa
MOZHEYKA, KHMCTOR-
HBIE OMYXOMH, Kap-
LHHOMEL NOUSK,
NoIKeNyI04HOR
weneasl

KaplLHHOMA NOYEE,
TEMARTHOGIACTOME,
theox poMoLHTOMa

crapneHa s Tabnmie 5.

Tafinuya 5
Mouorenybie HoaesAH, OOWEM B3 KIHAHYECKHX NPOABIeHHH KOTOphIX
aramwrTen gofpokakecTBeHARIC HAH WT0KAYCCTBCHHBIC 0NYX0JH

3abonesanne
MYyTaHTHRIH Ted, T S —

MEHHMANBHLIE Benok; dyaxunn Tuue! onyxoneH d:z;: MyTaun
ARATHOCTHYECKHE

KPHTEpHH
Hefpodubpomaros I; | mefipoduGpoMHA — nefipodubpoma, aCTPOLHTOMa, Kap-

NF|; wxodefinsien NATHA
Ha Ko®e, AeHpOQHOPOMBI,
OMYXOAH HEPBHEIX CTBO-
108 H OKOHYaHHH, pexe
JamepEKa W(.‘TBBHHOID H
pHIHYECKOD PIIBHTHE

G-Genok, yuacTBYIO-
MHA B HETATHBHOH
pery/SLMH  CHIHATL-
HOR TpamcayKuMH H
KNeTouHoil  TpaHc-
thopmalian

NHUIMERTHEIE TISTHA
Ha KOXe, OMYyXONH
HEPBHEIX CTBONIOB
H OKOHTAHHH,
omyxo/x LIHC

LHHOMA KHINEYHHKD

HefipodhnGpomaros It
NF2; npycropoHHHe HeB-
PHEHOMEL CTYXOBOTO HEPEa,
peakse wkodeiinpies naT-
HA HA KoOXe, KaTAPAKTa,
aMApTOMa CETYATRH

MEDJIHH, HDIBAHHOMMH
- membpano-
Opranu3yIouHi
ERM-Genok

aKycTHYeCKHE H
KOMKHEIE IBAHHO-
Mbl, HEBPHHOMZ,
MERHHTHOMA

MEHHHMHOME, LIBAH-
HOMa

Tybepo3xuli crnepos,
TSC2, TSCIl; neuxmwue-
CKHe paccTpodcTBa, Cyno-

tyGepun — G-Genok,

YHACTBYIOIMA B pery-
IAUHH  panoMHIIHHE-

pafnoMHOMBI, OMy-
XOMH nodek, Mes-
JHMOMBIL, BCTPOLM-

AUTHOMHOITHIIOMBL,
Kapauo  pabgomHo-
MEL

KOXHHE TOPAKEANHA, CY-
noporyd,  ruapouedanus,
TYTOYROCTE, konoboMa
PATYKKH, KATAPAKTA, AaT-
poduA IPHTENBHOND HEPBA

onocpemyemMofi  CHI-
HAARHOH  TPARCIYK-
LHH

KOMH, KHCTB] B 110-
nocTd pra, Hrdpo-
MBI AMIHHKOB,
omyxony HHC

pOKHEE TPHIATKH, nopa- | 3aBHCHMOTD CHIHATL- | TOMEI ﬂCTpOl,[HTOMH
KEHHA KOKHBIX NOKPOBOB | HOTO MYTH, ramMapTHH
B BMIE TMHIMEHTHBIX nf- |- cTabunmiatop Tybe-
TeH, «UArpeReBOA KOKHy | pUHa,  B3aEMOnEHcT-
B NOACHH4HOHA ofaacTH BYIOWHAA ¢ MemGpano-

OpraHH3 YK IIHHMH

ERM-Genxamu
Cunapom Gasanseo- | TpaHCMEMGpaRHEHE fazanbrG- KapIHHOMA
IETOYHBIX MEBYCOB, CHH- | GenoK, yuacTymomMil | KneTouHble Hepy- | Ga3aibHBIX  KIETOK,
npom Topnmwna, PTCH; |8 peryasugun Wni- | Ch,  KapiHHOMB! dripoma THYHHKOE,

megysiobnacToMa
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tubpoHeK THHOBOTO
MATPHKCE

Gonesne Koynena, chm- | wurnduTop PI3K/AkL- | gucnnacTuueckys
npos  Banasna-30HaHa; | CHTHANBHOTD  MYTH | FAHTIMOLMTOMA
PTEN; maxpouedanua B | y4acTEYIOWHE B pery- | MOtmedKa
COHCTAHHH C MHOMECT- | MANHH HHBAIHH H Me- HOMH Meneibl, KOKH H
BEHHEIMHE THITOMAMH TACTAIHPOBAHMA MHOTHX [PYTHX TKa-
1 He#l

onyxons LIHC, -
NIOMETpHS, NpOCTa-
THI, MOMEK, MOI0Y-

Bropas, Gonee MHOrOYHCICHHAA TPYNIA HACNEICTBEHHBIX OHKOCHHIPOMOB — 3T0
wceMeiinbie pakmw», KOTOpHIE, KaK OKa3anock, 007manaoT wpelBbMaiHO BBEICOKOH
BeTpedaemocTbto. C NMoJoCHEIMK MOHOTEHHEIMK 3300/1¢BaHUAMH TTPEWMYILIECTBCHHD
CTANKHBAWOTCA Bpaqy «m3pocioro npoduns», a ue neguatpel, HacnencrrenHbie oH-
KOCHHAPOME XapaKTepH3yKTca 0COOCHHOCTAMH [ATOTEHE3a, MPHHUWMHAIBHO OT-
AUYAIOUIMMH MX OT APYTHX MOHOTeHHRX Donesneli. Ouens BawHONH xapakTepHCTH-
koit TakHx 3abonesanui ARNAETCA ToO, YTO B CNTydYae NPaBHILHOH W CBOCBpEMEHHOI
IOHATHOCTHKH OHH XOPOIIO NOANAKTCH NpoHNaKTHYECKHM H NeuebHEIM MeponpHa-
THAM.

Hrak, cemefinble onyxonesble cHHAPOMEL — 3T 3afonesaHus, T1aBHOH deproii
woTopsix asiserca 80-100% puek nossrenws HosooGpazopanka. Bamuo noadepk-
HYTb, 4T0 10 MOMEHTA BOIHHKHOBEHHA HEONTaiMbl [‘IOpMéHHhIC HHIHBHOYYMBI OC-
TawTeA alcoMOTHO 310POBLIMH, NOHTOMY COOCTREHHO KIHHWYeCKas kapTuHa 3abo-
NIEBAHWA ONPENENASTCA HCKIOMHTENBHO NOKaNK3aliHeH W THIOM nporpeccupylomei
DIYXO0TH.

K cemeinbiM OHKOCHHIpOMaM, W3 Tex sabonesaHmi, KOTODLIE MEL YIIOMHHAMH
paHee, OTHOCATCA cAeayioilWe: cuuapom Jlu-Dpaymenn, obycnosnesHbi# npucyTer-
BHEM TETEPOIHTOTHEIX 3apoblliesslX MyTanuil B reve TPS3; vacnencreensble dop-
MBl paKa MOTOYHOH JKenessl, pa3BHBAIONIErocs Y HOCUTENEH TeTEPOINTOTHEIX MyTa-
unii B renax BRCA] wnn BRCAZ2; pak Toncroil kMKW, accollHHPOBaHHEIH ¢ Ha-
C/ICACTBEHHBIMH MHAKTHBHDYIOWHMH MYyTaUnaMH B redax MSH2, MLHI unu APC,
cemeiiible QopMel MenaHOMEL B ocTporo numdobnacTosa, 0bycIOBIEHHEE NPHCYT-
CTBHEM IETEPO3MIOTHBIX MyTalwil B resax pl6é u pl5, cooTBeTCTBEHHO, a TAKKE
MHOFHe IOpYIMe OHKONOTHYecKHWe 3abonemanma. MHorna o4eHb TPYIAHO MPOBECTH
TPaHHIy MCxIy ABYMa rpynnady 3aGonemsanuiil. Tak, reTepo3HroTHHIC MYTAUWH B
rese ATM me nmetot xamx-nnﬁg X TMPOABICHHI, HO B HECKONBKO
Pas YBENHUHBAIOT PHCK Paips Hﬂ uﬁ&ﬁﬁﬁiﬁ@m onepanwii. B TO e Bpems,
rOMO3HTOTHLIE MYTALHH ¢ TAKenefmero HacneacT-

SR
BeHHOTO 3a601CBaHHA — dnﬁnﬁoua )Efmﬂ o

byl

OMTUIEKCE KOTOPOTO Haps-




Ay © MO3Ke4KOBOH aTakcHe, rUnoKMHesHed, AH3apTPHER, NPOrPECCHPYIOLWEH yM-
CTBEHHOH OTCTANOCTBIO M MHOTOYHCICHHBIMH TENEAHTHOKTAIHAMH, PHCK DA3IBHTHA
110Ka9eCTBERHBIX HoBooGpa3oBaKHii ¢ BozpacToM aocturaer 100%.

Ou4esHaRO, YTO MEXAHHIM PA3RHTHA onyxoned B kKaxnoit 3 asyx ofcyxnaeMbX
BhILIE Tpyrn 3aboneBaHuii oHAAKOB W 0OYCNOBIEH HAaCleNOBAHHEM IETEPO3NIOT-
HBIX WHAKTHBHDYIOLUHX MYTal#il B cynpeccophsix reHax. Hx mpotusoonyxonesas
AKTHBHOCTh 9YPE3BLIYAAHO BAXKHA /1 BLUKMBAHHA MHROTOKIETOYHOTO OpraHM3Ma,
MO3TOMy TIPHPCAA MOCTPOMIA PEryJNTOPHbIE MPOLECCh TakuM 06pasoM, 9T0 A
KAKIO0H KIETKH JIOCTATOYHO [HIIL egHHHYHOH HHTAKTHOH KONHMH AHTHOHRKOIEHa,
CriegoBatenbHo, y OpraHH3IMa HMEETCA «3anac NpoYyHOCTHY: JaXe ecld OfuH H3 al-
neneii CynpeccopHOro reHd HHAKTHBHpYETCA B KaKoi-1mbo oTaensHOH KIETKe, TO cé
EROTHN HE MEHSeTCA, Tak Kak (YHKUMIO CAEPKWBAHHMA BRIMOMNHAET OCTABILIMHCH
annens, [loaroMy, ¥ 310poBsIX JHONEH BEPOATHOCTE BOSHHKHOBEHHS HoBooGpa3oBa-
HHA HE OYEHb BEIHKA, 0CODEHHO eCli pedsr HAET 0 MOMNOIOM Bospacte. [l HHHIIHA-
MM 3I0KAYECTBEHKOTO pocTa HeoOX0aHMo oBpesX/lerHe o6ouX ainenei (MaTEpHE-
CKOT'0 M OTIOBCKOI'O) OIHOTO H TOI0 e AHTHOHKOTeHa B OROH W TOM e KiIeTKe.

Teneps NPENCTABHM, YT0 OLHH W3 alleneil CYNPecCOPHOro I'eHa OKasa/ica MyTaH-
TeH yike Ha cTajn# 3uroTet. Torga ero GyHKuHORanbHAS KOmHA OYAET NpencTasiena
nHIIL B EIHHCTBEHHOM YHCIE BO BCEX KIeTKAX MaKpoopranusma. B uenowm, sroro
AOCTATOMHO JUIA HOPMANbHOH AKH3HEAEATENLHOCTH MOCIEIHEr0, 0JIRAKO (reHeTHe-
CKHil pesepB» npH Takoil CHTYalMH 3aMETHO CHHMKAGTCA: MYTAIMA OCTABLIEroCH ai-
NeNs JAHHOTO AHTHOHKOIGHA B Aol H3 KISTOK OpraHH3Ma MOMKEeT NPHBECTH K 3a-
POKISHHIO ONYXQJIEBOr0 KIOHA, 9T0 BEIBAHO MONKOH BIOKHPOBKOH CYIpeccopHoi
POIH I'EHa-MHIICHH.

OTCIONA BLITEKAIOT OCHOBHBIE KIHHHKO-TEHETHUECKHE X4PAKTEPHCTHKH Hacnen-
CTBEHHBIX ONYXONEBbIX CHAAPOMOB: 1) IOMHHAHTHLIH THI HacneoBanus (s pas-
BHTHS ONMYXOIH JOCTATOYHO TETEPO3HIOTHOIO HOCHTENLCTBA MYTAllHH, TO eCThb Mo-
PaKEHHA JTHIIL OZHOTO M3 JIBYX ajllefeif AHTHORKOTeHa); 2) HCKIIYHUTENILHO BbICO-
Kas BCTPEYAEMOCTh OHKOMOrMYeckoll NaTofOrHHU CPedH KPOBHBIX PONCTBEHHHKOB
GonLHOr0, 0BYCNOBICHHAN COXPAHERHEM Y HOCHTENS MYTAlHH HOPMalibHOH dep-
THIBHOCTH H BBICOKHX LIAHCOB AOXMTH 10 NETOPOAHOIC BOIPACTA; B ITHX YCIOBHAX
PHCK HOB0OOpA30BaHMA NETKQ nepenaéTes H3 NOKONEHHA B IOKOICHHE, 3) reobpiyHO
paHHWIl BO3PACT NOABICHHA HEOMJIAIM (JOCTATOYHO MYTALIHH BCEI'0 B 0AHOM ajljiele
AHTHOHKOTEHA, & HE B JIBYX, MOTOMY No/iHas QYHKIHORAILHAA HHAKTHBALKA MO-
CreqHero y HOCHTENeH ciiyuaeTca HaMRoro GHCTpee, yeM B HopMe; 4) MHOXKECTBEH-
HOCTb OTyXoned (Gonbime maHCOB, YTO GIOKMPOBKA CYNPECCOPHOIO reHa NpoH3oH-
IIET B 1BYX HE3ARHCHMBIX KJASTOIHbIX KIOHAX),

Crieiyer OroBOPHTLCA, 9TO PH ONHCAHHH ITHONOTHH H [TATOreHe3a ONyXoneRkIX
CHHIPOMOB Mbi CO3HATENbHO NpHOErany X cymecTsertbiM ynpowennay. Ha camom
ZIENE, WX MEXAHH3IMLI H 0cO0EHHOCTH KINHHHYECKHX NPOABIEHHH BBITNAAAT HAMHOIO
Gonee xoMnnexkcHo. Oanakoe Bee oHu, beayciosHo, obranaiT 0BLHMH OTIHIHTE H-
HBIMH 9epTaMy, KOTOpHIE CTABAT HX B OTAENBHYIO TPYIINY HacneJCTBEHHbIX 3abose-
BaHnii. BO-NIepBbIX, «CEMEHHEIM pakam» IIPHCYlUe HE HacienoBarue 3aboneBaHuA
KaK TAKOBOTO, 3 HACHENOBAHHE YPEISHIUAUNO EbICOKO20 PUCKA ORKONOrHYECKO Na-
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T00IHH. Bo-BTOpLIX, MPH O4HHBIX CHHAPOMAX OTCYTCTBYET CHCTEMHOCTH TIOpaXxe-
HHA: QEHOTHNHYECKHHA NeheKT BOIHHKAET HE B OPIaHe WK TKAHM, & JHILL B OJKOM
KICTOYHOM KIOHE — PogoHa4aibHHKe onyxomd. ClienoBaTellLHO, A8 HACHEOCTBEH-
HbIX PAKOB WCKIIOYHTENLHO XADAKTEPHEIM AB/IAETCH CYIIECTBOBAHHE (EHOKONMMHA —
CTIOPAAMHYECKHX HEOMNIa3M, KOTOphle N0 CBOeH KIMHHYECKOH KapTHHE 3a4acTyio He
OTIHYAIOTCA OT «HAcNeACTBERHBIX» Manurauiauuii. [To MHeRMI0 yuéHsix, B obweii
CTPYKTYPE OHKONOrHueckoH 3aboneBaeMocTH Ha JOMI0 HACHENCTBEHHBIX OHKOCHH-
OpOMOB npHxoauTes 2-5% citydaes, B TO BpeMs KaK OCTABIIAACA YaCTh HEOMIA3ZM He
CBA33HA C HACTENYeMBIMH MYTALHAMH.

6. MOJH®HIHPYIOLIEE BJIHSAHHAE MOJHMOP®HLIX AJLIEJEN
HA PHCK PAZBHTHA OHKOJIOTHYECKUX 3ABOJIEBAHHHA

Kmo4esbiM MOMEHTOM B NOHATHH «HACENCTBEHRAnA TIPEAPACTIOIOKEHHOCTEY AB-
A8€TCA MpeAcTaBaeHue o nonuMopgusme reros. B 6uonoruu noa nomumopduiMom
TEHOB NCHHMaeTCH Jwobfoe pasnoobpaive sepcuit (anneneit) o/lHOTO ¥ TOTO KE reHa;
B MPOLECCEe IBOMIOIMH OHO BO3HHUKAET 3a cyéT MyTauuH (M3IMeHeHHA HYKIE0THIHOM
nocnenosarensHocTd JJHK), npruéM nocliefiHue MoryT UMeTh HeraTHBHLIN, MOIH-
THBHBIH MM HefTpanbHblil 3¢dexTul Ha npucnocobineRHocTs HHAMBHAYYMa. He-
CKONIBKO HHOMH CMbICI NPMHATO BRIAJLIBATL B T€ KE CAMbIE TEPMHHLI B MEJHIHH-
cKeif reneTHKe. MyTaHTHLIMH 31€Ch HA3LIBAIOT TONLKO TE PEIKHE BEPCHH FEHOB, KO-
TOpLIE OTPHLATENBHO BIMAIOT Ha Mu3HecnmocoOHocTh, MMenHo Myrauuu otsercr-
BEHHBI 32 TAXEIbIE MOHOTeHHLIe Gone3HH. B To e BpeMs Kk nonumopghuimy oTHO-
CaT He Mmobbie nONyJAHOHHBIE BAPHALIMK B CTPYKTYpe Kakoro-inbo reua, a nniis
OTHOCHTENIbHO HEidmpaibHsieé DAIHOBHIKOCTH €r0 HYKISOTHIHOH MmociesoBarelib-
HocTH. [Tosumopdreie aneny, Kak NpaBHIo, OTIHYAKTCA APYT OT APYra OYeHb He-
IHAYHTEJILHO, 3a94CTYIO BCEI'O Ha OIHO a30THCTOE ocHoBanue. Ilpu onpenenéHnoM
cTeYeHHH OGCTOATENLCTB HEHTPAaNbHOCTE MONMHMOPGH3MA CTAHOBHTCA YCIOBHOM.
Y nayREIM ABISETCA MpuMep nonuMopduiMa uBeta koxu. Kak H3BecTHo, 68 0TTeHOK
JETEpMHHHPYETCA HECKOIBKHMH T'eHaMH, H CYUECTBEHHO Pa3NnyaeTcs Yy npeacTa-
BHTeneil pasHbIX pac M ITHWYeckHx rpynmn. [Ipencrasutend Genodl pacwi, oxasas-
IIHECA B YCIOBMAX MOBLIUIEHHOH CONHeYHOH WHCONALMH, NOJBEPTAOTCA MHOIO-
KPATHOMY YBETHYEHHIO PHCKA HOBOOODa30BaHKH HAPYKHBIX OKPOBOB — JaHHOE 3a-
Gonepanse KOCHT XapakTep 3IMHIeMHH cpegH OelkiX HMMHTPAHTOR B ABCTPAIHH H
IOAP. Taknm ofpa3oM, HH3KOE cOaEpKaHWE B KOXKE JAUIHTHOTO TTHIMEHTA MeJIaHH-
HA MOXKHO CUHTATH AANTHBHBIM MPH3HAKOM IR TeppHTOpHH c Manofi wRconauuei
(yBenMYMBACTCA MOMIOLIEHHE COIHEYHOro HITyHeHHs), HO BPeaHbIM — JUI8 CTPAH ¢
HAPKHM KIMMATOM,

W3 atoro npuMepa cnenyer Apyras BakKHas XapakKTepHCTHKA NOJIMMOPHHLIX ai-
nened. Ecniu MyTAHTHBIE BEPCHH I'eHOB NPOABIAIOT CBOH NATOI0IHYECKHe CBOMCTBA
B COOTBETCTBHH C 3aKOHaMH MeRnens, cneays NPHHLKIAM IOMHHAHTHOTO HIH pe-
UECCHBHOTO HACTEZOBAHHA, TO NONHMOP(IHLIE BAPHAHTHI BIHAIOT HA PEHOTHN TOMb-
KO MPH COYETAHHM C OPYTHMH I'CHETHYECKHMH M HEICHETHUECKHMH (aKTopaMu, 10
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ecTh OBAANAIOT OUeHE HH3KOH NEeHeTPaHTHOCTHI0. PaccMOTpHM eulé OJHH X4paKTeD-
ublit mpumep. M3secTHO, 9TO OAWH H3 PELIENTOPOB A0NAMKHA, DRD2, npeacTaBlicH B
yenoBeyeckoil MOMY/AIHH KAk MHHHMYM ABYMS TEHETHYECKH ACTEPMHHHPOBAHHbI-
MM H30hopMaMH, TPHIEM TIPOIYKT OJHOTO H3 annenedl ofnanaeT NOHHAKEHHOH aK-
rHBHOCTRIO. JUIs MHIL, YHACHeN0BABIIHX MANOAKTHBHLIE A€M, NPEAnONaracTes
ClIerka yMeHbIUeHHas Bo30yaHMOCTh JonmaMuHIprHdeckoii ccremsl. B pesynsTare
MOyKeT Heckonbko oGenraTbed HYHKIMORHPOBAHHE «IIEHTPA BOSHAIPAKACHHAR, Ha-
XOJALIErocs B FOJIOBHOM Mo3re. ¥ TakHX miOfeH, M0-BHIWMOMY, TIOBLILICH PHCK 3a-
BHCHMOCTH OT CTHMYJITODOB JOTIAMHHIPTHYECKOH CHCTEMbI. AIKOTONA, HHKOTHHA,
HapKOTHKOB, [1pH HOPMaIEHOM OBEACHHH ITOT PHCK PEAM3YETCA peiko, OfIHAKD,
CcOYETAHHe TEHETHYeCKoro M HETeHeTHdeckoro (axTopos, T.e. HeOIaronpHATHORO
DRD2 renoThna u 3noynorpeGnenns, HAMPHMEp, aIKOTONeM, MOXKET MPHBECTH K
Tparigeckiy nociefcTeusM. Takum 0bpasom, nonauMop(HeIe ANTeNH, B OTHHIHE OT.
MYT4HTHBIX, HE JETEPMHHUDYIOT (BaTAIbHOA NPepacnonoXeRHOCTH K NATONOTHH,
TeM He Mexee, OHM 06mafaT cmOCOBHOCTLIO MOTERLMPOBATH JluBﬁCTBHE ApyTHX
ape/tiblx BuarHH, C Apyrol CTOPOHEI, HEDJATONPHATHLIE BO3ACHCTBHA BHEIIHEH
CPe/lbl MOTYT NPHBECTH K pasBHTHIO 3abonesannd u 6e3 MoAHQHUHPYIOWEro BAKHA-
HHS TeHOTHTIA, TO ECTh TPH OTCYTCTBHH Kakux-THOO ocofenHocTeH reseruyeckol
KOHCTHTYLIHH.

K HacTOSweMy MOMERTY BBIRIEHb! JIECHTKH NOAMMODPQHEIX TeHOB, BIMAIOUIAX
4A BOIHMKHOBGHME M KIMHHYECKOE TedeHHWe padnMynbix natonorwi. Hexotopeie
fpHMephl BIMAHHA MOTHMOP(HIMOB TEHOB Ka NPepACroONOKEHROCTh K IIHPOKO
PACHIPOCTPAHERHBIM MY/IbTHAKTOPHAILHEIM 3a60/MeBaRUAM NpeACTaBIeHbl B Tab-
nuue 6.

Tafnuya 6
Ocurosikie 3a601eBaRNE ¢ HACAEICTBEHADH 1PeAPACHONOKEHHOCTHI
- Hexotopsie nonumopdiele Tenst H GelkH,
Epsmms sstotcamuk ACCOUMHPOBAHHBIE ¢ PHCKOM PAIBHTHA GoneIHn
AyYTOHMMYHHBIE auTHrens cuetemsl HLA
NaTONOIHH -
OHKOnorHYecKHE painHvHsie depMEHTE, YHACTBYIONIHE B AKTHBALMH H HHaKTH
3abonepamns BAUWH KAHUEPOreHos (IMOTATHOHTPAHC(HEPAlh], LIHTOXPOMEL,
apeTHiTpancdepassl)
ATepoCKIEpO: AlQIHNONPOTEHHEI
TpomGoasl paunHyHble GelKH, YIACTBYIONHE B NPOLECCAX TEMOCTATA
Caxaprsui graber I THna fi-anpeHepruueckHil peuentop
Bonestis Anbireivepa (crap- | anonunonpotert E4
ueckoe craboymue)
AJUIHKUHY (a7KOTONKH3IM, Hap- | pelenTop J0NaMHHa
KOMAHHA, KYPEHHE) -
ABOMANBHEE PEAKUHH HA Ne- | pRaHuHbIe (hepMeHTsl, YHaCTBYIOUHE B meTaboaname thapma
KAPCTBEHHBIE NpEnaparhi KONOrH9eCKHX BELLECTB
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AYTOHMMYHHE1e BONe3HR acCOUMMPYIOTCS ¢ BApHaHTaMH reHoTuna HLA — nexo-
TOPhie HABOPBI «/IeHKOUHTAPHBIX) ARTHIEHOB MOTYT IPOBOLIHPOBATh PA3BHTHE AHO-
MUbHBIX HMMYHHBIX peakiuil. [TpeapacrionoxeRHOCTs K paky 4acTo cBA3aHa ¢ re-
HETHYECKH AETEPMHRHPYeMbIMH HHIAHRHAYAILHBLIMHE c1ocoBHOCTAMH OprannsMa aK-
IMBHDPOBATE H HHAKTHBHPOBATH KaHueporenkl. CkloHHOCTh K TpoMBo3zam pabmopa-
eTCA yallle Y ofeH ¢ «HelnaronpHATHLIMKY anensMH OeNKOB-y4acTHHKOB reMo-
CTATHYECKOrO Kackaja. PHCK arepockuieposa H ero OClOKHERHH MOKeT MOIHDHIIH-
POBATHCH MOIMMOPPHIMOM TEHOB, YHacTBYIOUIHX B PETYIAIHH THNHAHOIO MeTabo-
NW3MA MK PEHHH-AHTHOTEH3IHH-A/IbAeCTEPOHOBOH cHcTembl. PasnooBpasuem renon
meTabonuiMa oOBAcHAeTCA Takke (eHoMen HHIHBHAYAILHOH HENepeHOCHMOCTH
HEKOTOPBIX NEKAPCTBEHHLIX TipenapaTos. OueHs BaXHO [OAYEPKHYTE, YTO CBEAEHHS
0 MEAHLIMHCKKX ACTIeKTax reHHOro nonuMopgmaMa ToNbKo HaYMHAT npruobpeTats
dopMy, MPHTOARYIO AN TPAKTHYECKOTO NPHMEHEHHA OHATHOCTHHYECKHX TECTOB,
HoBuie 3HaHHA 0 TeHAX NPeIpaconoKeRHOCTH NOABIAIOTCA ¢ OMENOMIAImEH Obi-
CTPOTOH, N03TOMY NpHBEAEHHAN HaMyi Tabii. 6 HOCHT JIWIIL OPHEHTHPOBOYHEIH xa-
paKTep H, o4eBMAHO, Oyjer CYIecTBeHHO JONONHEHA B caMble DnWaiimue roapl.
CrellyeT mOA4EPKHYTE, 9T0 NPHCYTCTBHE «HeOIArONpHATHOTO» monuMopdroro an-
nens ABIACTCA BEPOATHOCTHBIM I0KA3aTENIeM, 3HAYEHHE KOTOPOTO Hellb3s nepeoile-
HHBATE — 3HAHHA O TEHOTHNE B IAHHOM CIYYae HE HMEIOT CAMOCTOATeIbHOH porH, a
ABASIOTCA KOMIOHEHTOM KOMIUIEKCHOTO HCCIEJOBAKHS NAI[HEHTA.

O6cy#paemble B mpeabITyIleM pa3ieie MYTALIHK, ACCOLMHPOBAHHBIE C HACTEACT-
BEHHLIMH OHKOCHHADOMAaMH, Ge3yCIOBRO, OTHOCATCA K NATONOMHYECKAM COCTOAHM-
Aim renoMa. TToMHMO HWX, ORKOJOTHYECKYIO MPEAPACHONOAKEHHOCT MOTYT MOAH-
(GHUMPOBATL He TONBKO TeHETHYeCKHE TOBDEXKACHHA, KO H alle/bHbIE NOIHMOp-
tusmbr, [To-BuaHMOMy, 0cODEHHOCTH WHAMBHAYAILHOTO reHETHYeckoro hoHa wr-
PHIOT OYeHb CYIWECTREHHYH, eCTIH He pelralomyto, ponbk B JeTePMHHALIHH OHKOIO-
ruyeckoro prcka. OHaKo redeTHueckas KOHCTHTYLIHA 9eNOBEKA CKNANBIBAETCH H3
THICEY BIAMMOJEHCTBYIOUMX MOMMMOpHLIX aniened, NPHIEM KaXABIA 110THMOD-
$uim B orpensrocTH obnanaer numb BeckMa yMepeHrbIM dpdextom. [Toaromy,
POilb HOPMANLHEIX BADHALIMIA FeHOMA B NATOMOTHH © TPYLOM MOLNAETCA H3YUEHHIO, &
pe3yibTaThl PAGOT, BLINOIHEHHEIX HA NIPEACTABHTENAX PAIHBIX MOMYIAUMA H ITHH-
HECKHX DY, OTAHYAHTCH [10X0H BOCIPOH3BOAHMOCTLIO. Ha ceronRamnHii ners
MIERTHOULIHPOBAHB! JECATKH T€HOB-KAHAWIATOB, NONKMOpPHLIE anielH KoTophle
MOTYT NIPUHHMATh Y4acTHe B POPMHPOBAHHH OHKONOrHueckoro pucka. Hexoropeie
3 HUX mpeAcTaBAeHb! B TabaHue 7. K AHM OTHOCATCA IeHBI CEMEHCTB IIHTOXPOMOB,
FIOTaTHOH-TpaHCepas, aleTHn-Tpancepas, YHacTHHKOB rOPMORANbROIO MeTabo-
nwima, penapaukd JJHK, anontosa, anrHorexesa, HeKOTODbIE OHKOTEHE! H AHTHOH-
korexst 1.4, K HauGonee noctoBepHbIM HABTIONEHHAM MOKHO OTHECTH ACCOLMA-
unio «nynesoron rerotHna GSTMI c prckom paxa NErKHX, BIAHMOCBA3L MERIY
JUIHHOH TPHRYIJIEOTHHOTO TIOBTOPA PELenTOpa aHIporeHoB (AR) U pHCKOM paka
NpOCTATH, YBEAHYEHHYIO NPEACTABAEHHOCTE a/ljlenbHoro BapHanTa rera CHEK-2 y
O0/BHEIX PaKOM MOJIOUHOM Kele3nl W T.1,




Tabauya 7
IeHb-KAHARIATEL 408 0HKoA0THYecknX 3alonesanui ¢ pazanunoil Jokaswsaumned onyxoau

Ten | Jloka/iniauKs onyxoan
HRAS-1 MONCHHAR MENEIa
L-MYC Nérkne (nporkos sabonesanus)
GSTMI, GSTTL, GSTPL nErkHe, MouepoH my3ups
-CYF’JD\S, CYP1Al, CYP2EI NETKHE, MOJIOMHAR JKENETa |
CYP17 MONDUHAR KEnela
'"EYP 19 MOIOUHAR MENEd
MNATI, NAT2 MoueBOl MyILIph, TONCTAR KHILKE, NErKHE
"cOMT MOAOHHAA HENEIA
AR NpoCTaTa
ps3 MOMOYHAR WENCIA, WEHiKa MATKH
CHEK-2 .- MO/IOYHANA Henela
JAKJMIOYEHHE

HieHTHOHKAIHA # XaPAKTEPHCTHKA NMPOTOOHKOreHOB M aHTHORKOTEHOB, NONY-
yuBIIMX 00LIee HAIBAHHE «PAKOBLIX I'eHOBy, Obina M OCTAETCH OJHOH M3 BEAYLIUX
337124 MOJIEKYJIAPHOR OHKONOTHH HAa NPOTAKEHUM MOCTENHHX TPEX ACCATHIETHHA ee
CTAHOBNEHHA M pa3suTHA, OueBHIRO, YTO A4 HHHIMALHWH H NPOMOLMH KaHUepore-
Hela Heo(XOJHMO HAKOIJIEHHE MYTAllHii B LENOM KOMIneKce reHoB. AHOMabHas
paboTa aHTHOHKOTEHOB, YYACTBYIOLIX B KOHTpONe reneTHdeckoi cTabuibHOCTH,
MOKET NPHBOIMTL K 3HAYMTENLROMY YCKODEHHIO oflero MyTauHOHKOro npoiecca
¥ BO3HHKHOBEHHIO A¢(QEKTOB B JOMHHAHTHBIX MPOTOOHKOTEHAX. MYTaHTHbLIE KJIOHb
KIETOK C HapyHIEHHBIM KOHTPOZMEM KJICTOYHOrO IMKIA MONY4awT OnpejelieHHble
nponubepaTHBHEIe NPEHMYIIECTBA, YTO H MPHBOIMT K HHAYKLAK OIYXONEBOro poc-
ra. Jna ce pansHedIed nporpeccHy HeoBXODHME! AONOIHHTEIbHbIE MYTAlHH, Ha-
PYLIAIOMHE KOKTAKTHOE HHTHOMpOBAKHe, AHTHOTeHe3 H PA APYTHX (yHIaMeHTallb-
HEIX Mpoueccos. TONBKO MpH HAKCTUIEHHH TAKHX MYTALHA MOryT MOABHTLCA HeoD-
XO/IMMBIE LIS HEOTINACTHYECKOTO POCTA MYl KAETOK, cnocoOHbIE K HHBA3HH, METa-
CTA3MPOBAHHIO, HEOBACKYIAPHIALHA.

Ha6op MyTanTHeIX TeHOB B PA3HbIX THMAX onyxosei obnajaet BupakenHOdH cne-
muduanocTsio. JTrofoii THN HeomJaluM xapakTepH3yetcs DONLIIOH MONEKYNAPHOH
TETEPOreHHOCTIO, M 33 KEKOTOPHIME WCKIIOMEHHAMH He CylIecTBYET KakHX-mHGO
eIMHBIX TeHETHUECKHX HAPYIIEHHH, BCTPEYAIOUMIHXCA MCKIHYHTENBHO B OMYXONRX
onpeeneHHOro ricTonoruyeckoro THia. [lpucyrcrane nogoGueix aehexToB B Omy-
XONEBLIX TKAHAX BCErJIa HOCHT BEPOATHOCTHBLIH XapakTep, OTAMUHTENRHOA YEPTOH
HEOIIACTHYECKOTO MpOLEcca ABJAETCH TAKHKE KOMILIEKCHOCTh TEHETHYECKOro no-
paxenus, [Tpu moboi Heonnaznu nedexTHEIMH OKa3LIBAIOTCA CPa3y RECKOALKO Te-
HETHYeCKHX M OuoxHMHueckux cHcreM. HaGop sTux cucreM B pasHbIX OMYXOMSX
JaKe OJ[HOTO M TOTO JKe THIA MOKET CYLISCTBEHHO PAINHYATLCH, TIPH ITOM KOJHYe-
CTBO reHeTHYEeCKHX Je(exTOB pe3Ko BO3PAcTAET MO Mepe NPOrpecCHpOBaHHA 3/10Ka-
4eCTBEHHOr0 pocTa. Tem He MeHee, MOXHO C YBEPEHHOCTBIO YTBEPKIATh, YTO B pai-
HBIX THIAX OMyxoued ¢ pa3HBIMH BEPOSTHOCTAMH JIe(DEKTHEIMH OKA3biBAIOTCH pai-
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HbIE FEHETHYECKHE CHCTEMEI H B 3TOM CMBIC/IE MOMHO TOBOPHTL 00 OMyXONecnet-
(QHYUHOCTH MONEKYNHPHO-TEHETHYECKHX HAPYILEHHH,

B nocneanue rogsl Gonellioe BHHMaHne yIeSeTCA HCCIEI0BAHHIO POIH TENOMepa-
3kl B HEOTUIACTHYECKOH Tpanchopmamiy kaetok. [lpr xamuom upile Jeienus KNeTKH
MPOHCXOJHT NOTEPH KOHIEBLIX YYACTKOB XPOMOCOM, HA KOTODHIX DAcnONOKeHsl Kila-
cTephl CHeuM(HYSCKHX IeKCAMEPHBIX TIOBTOPOB, D10, B KOKIIE KOKLIOB, TIPHBOMMT K ag-
rpajialMK XpoMocoM M THOenH KIeTKH, 410 H 06bacHaeT «wiMHT Xoi(aukan — cyue-
CTBOBaHHE OIPaHH4eHHHA B BOIMOXKHOM YHCNe TIaccarei NepBHYHBIX KYILTYp K1eToK, B
paHHHX SMOPHOHAILHBIX H CTBOJIOBLIX KIETKAX [EHCTBYET MEXaHHIM, HANPAB/ICHHbIH
Ha MOANEPAAHUE H NYIUTHKALHIO TEOMEDHBIX TIOBTOPOB C MOMOLILI0 pHEOHYKNEONpo-
TEHHOBOTO KOMIUICKCA, MOJIVYHMBINETO HaipaHHe Tenomepasa. [lpu nuddepenumponke
KIETOK TenOMEpalHAA aKTHBHOCTE YIpaukBaerca. B TparchopMMpOBaHHBIX KieTKax
TENOMEPAIHAL AKTHBHOCTE NIOARIAETCA BTOPHYAO. JIoNs HeomwiasM, HMEIOLIHX NONoKH-
TCIBHYH TEOMEPa3Hy0 AKTHBHOCT, HAPacTaeT MPH NPOrPECCHH HEOMIA3HH, JOCTHrad
90-100% cpeaH BbICOKO-CTAIHHHLIX OmMyxomei. TaxkuM obpaiom, TenoMepasa MOKET
HCMONL30BATECA B KAYECTBE MONEKYIAPHOTO MApKepa MOKAYeCTBEHHOCTH, & TAKKE KaK
MHILEHE JUIA TIPOTHBOPAKOBOH Tepanuu.

B macrosmee spems onpeienfRRyr) CTPOHHOCTE NPHODPENH NPeCTABIEHHS He
TOJILKO O MOJEKYJIAPHBIX, HC H O (PEHOMEHOJIOTHYECKHX KOMMOKEHTAX OMyXOIEBoi
tpakcopmatmi. Cpean necatkoB ocoleHHOCTelH, OTNHYAIOMIHX ONYXO0as OT HOp-
MALHOI TKaKH, Y1a70Ch BLIICNHTb H KnaccHHIMPOBATL HECKONBKO 4ETKHX, 101~
KPETUIEHHBIX MOIEKY/IAPHO-TEHETHYECKHMH JIaHHLIMU TeHJeHui. [lepeuncnum He-
KOTOPHIE H3 HHX.

1. Cam010CTaTOYHOCTE B OTHOLICHHH CHTHAIOB NPOIHDEPALHH, CBAIAHNAA C aY-
Tonpoaykukei PakTopos pocTa, COOTBETCTBYIONMX PELENTOPOB HIH JAPYTHX KOM-
IOHEHTOR CHIHATLHOTO MPOMHTOTHYECKOTO KACKAJA.

2. INoTeps YYBCTBHTENLHOCTH K CHTHAZaM, CIEP/KHBAIONUIMM TNpouece nponHe-
pauyH, 00ycnoBIeRHas HHAKTHBAIIHEH CYNPECCOPHBIX (AHTHMHTOTHYECKHX) Genkos.

3. 3amennenHe nponeccoB MPOrpaMMHpYeMOil kneTouHol rubenu, onocpenoBaH-
Hoe gucbanancom GHOXHMHYeCKON peryIaIHK npoileccoB ANONTo3a.

4, HeorpaHH4eRHbIH peniMKaTHBHBIH NOTEHUHAN KNETOK, cONpmKEHHLIA ¢ peak-
THBaIHEH IKCIpeccHH epMenTa TENOMepalsl, W, KAK CreJcTBUE, OTCYTCTBHEM (H-
3HOJIOTHYECKOT0 YKOPaYHBaHHA TeJIOMep.

5. CTuMynsiMs NpoLEccOB AHTHOTEHe3a B ONYXQNH, BhI3BAHHAS SKCrpeccHed
TPaHCHOPMHPOBAHHEIME KIETKAMH AHTHOTEHHBIX (DAKTOPOB W HaNpaBleHHas Ha
YAOBMETBOpEHUE MOBhILIEHHBIX NOTpebHOCTER B OKCHreHanuu OblcTpogensLMXCS
HEOIUIACTHYECKHX KOMIIOHEHTOB.

6. CnocoGHOCTh K HHBA3HK M METACTA3MPOBAHHIO, ACCOLMMPOBAHHAY C MPOIYK-
LHedi OTYXO0NIbH) FHCTOMWTHYECKHX (epMerTOB (MpoTeas), a Taxke (aKTOpOB, yTHE-
TAIIHX TOKAILHEI HMMYHHTET,

7. T'eriomuas necTabOHILHOCTh, OMOCPEN0BAHHAN WHAKTWBAITHEH CHCTeM pemapa-
unn [IHK # wapyimeHHsMH B MOneKyTSpHOM KOHTPOIE KAETOYHOTO LIUKNA.

8. llepecTpoiika cTPOMANBHBIX KOMIIOHEHTOB, co3fatomas bonee GraronpHATHLIE
YCAOBHSA JUIS JBOMOLME 3T0KAYECTBEHHOTO KNOHA,
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MogobHas «auccekinan KIOUYEBbIX MAPAMETPOB OMYXONEBOTO POCTA HMEET Cy-
lIECTREHHOE NMpPaKTHYecKoe 3HavenHe. Mbl ABIReMCA CBHJIETE/NAMH MEPEXOHOTO
nepuona B o61acTi pazpaboToK HOBBIX METOL0B [IPOTHBOONYXONEROMH TEPANHY. OM-
MUPHYECKHI MOAXO/, CONPAKEHHBIE co cay4aineiM nepebopom Teicau GHonorHye-
CKH-aKTHBHBIX XHMHKATOB, IOCTENEHRO 3aMEINAETCA HAYYHO-000CHOBAHRbIM MOHC-
KOM cleru(pHYecKHX NMPOTHBOPAKOBBIX CPEICTB, HANPABIEHHIX HA AKTHBALIHIO HIH
HHAKTHBALMIO K/TI0YeBhIX GHOXHMHYECKHX KOMIMOHEHTOB OMyXoneBoi TpaHcopMa-
LMH.
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