H HYKJEWHOBBIE KACOTbI: HAYAJI0 HAYAIT « burosorus

BHamennTbivi hnsnk 3. LLpeanHrep B pabote
«YHT0 TaKoe Xn3Hb C TOYKU 3PEHUS PUSUKN? >
oTcTanBasl uger, YTo Hac/1egCTBEHHOE BELLECTBO
HacTO/IbKO XUMMNYECKN CTAOUITbHO, YTO UBMEHEHUM
B HEM POCTO HE BO3HWKAET. Tenepb Mbl 3HAEM,
4TO 37O He Tak. Ecnu Hacne[cTBeHHbIVi MaTepuar
OfHOW KIIETKM HYeJsI0BEKA MPeacTaBuUThb B BUAe
TpaHccnbupckou maructpany — ot MockBbl

[0 BrnagnBocToka, To 3a JeHb B HEM OSIB/ISIETCS
CTOJILKO MOBPEXAEHW, KaK ecsiv Obl Ha Kaxdble
CTO METPOB PEeJIbCOB MPOoMNCXo[MIa ogHa rosioMkKa.
Ho knetka TLyatesibHO cneguT 3a COCTOSIHUEM
cBounx cokposuLy: [JHK — eguHCTBEHHasi Mosiekyna,
KOTOPYIO OHa «PEMOHTUPYET>

HVKTEN
KHCNOTHI: 3

fYan0 Havan
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[1.0. XXAPKOB

f

Ta MCTOPUSI HAYAIACH KAK B IEPCHU/ICKOI nQémle-CKas-
ke «Bocemb paiickux cagos» Ammpa Xocposa
JlexseBu, HanucanHoii emie B XIV B. JKuni nekora
, IMCHYeMOM
10CTh — KOT/Ia
ICHHO JIPYTOE,
JATH CTOJICPUIL
ncatesib [. Yoi-
TAETCs, YTO OHO
OB, CAMbIX TPY/I-
13 JIET€H/IBI — 3TO
JTaYHbIe OTKDPBITHS
VMEHHO B HAYIHOM
eHHO 4acTo.
Ipousoriio... B 1946 .
OPUH MOJIEKYJISTPHON
POpe 3aHNMAJICST BAKHBIM
nioruku. Jleno GbiIo cpasy
Mi/IMHa ObLT Y BCEeX Ha CJIy-
u cmpenmomuyemamu, Kemabrep
PKHO JI KAKUM-TO CTPECCOBBIM BO3-
b X BbIPAbATHIBATH GOJIbIIE HYKHOTO

XXAPKOB Omutpuin OneroBuy — YneH-koppecnoHaeHT PAH,
OOKTOp 61onorndyecknx Hayk, npogpeccop PAH, 3aBeayowimmn
naéoparopuert reHOMHOM 1 6enkoBOV UHXeHepun NHcTutyta
XUMMNYECKON BU1ONOrUKN 1 PyHOAMEHTANbHON MeOULIMHbI

CO PAH (HoBocunbupck), oLUeHT, 3aBedytoLLmin kadenpom
MOJIEKYNSAPHOWM 6UoNornm n 6UOTEXHONOIMK 1 naéopaTopuen

. B TPeccoBOTO (haKTOpa OH MCITONb-

DOTTYUCHUE S pronerom. Ho Bor Gena — emy 6es1koBOIN MHXeHepuy HoBOCMGMPCKOro rocyaapCTBeHHOro

yHuBepcuTeTa. ABTOP 1 COABTOP OKOS0 250 Hay4HbIX paboT
1 5 nateHToB

CaxapodhocatHbiii

Asotuctoe 0CTOB

0CHOBaHue

BonopoaHble cBA3U

Hykneotug

Monekyna [1HK npecraBnser ¢060ii cnupanb, CKPY4EHHYIO
M3 ABYX uenoyek. Lleno4yku cocTosiT M3 nocnepoBaTeNibHO
COEAVHEHHbIX HYKNEOTUA0B — a30TUCTLIX 0CHOBAHMIA, NPUCO-
eAVHEeHHbIX K 0CTaTKy caxapa-Ae30Kcupuoo3bl. B pesynbrare
nony4aercs eAuHbIi caxapodocthaTHblii 0CTOB, HAa KOTOPbIN
HaBellaHbl 0CHOBAHMS YeTbIpeX pasHbiX TUNOB: afeHuH (A),
ryauun (I'), Tumud (T) u uuro3un (Li). OcHoBaHua ABYX ueno-
YeK COeAMHATCA APYr ¢ APYrom BOAOPOAHLIMW CBA3AMU
no npuHumMny KomnnemextapHoctu (npotuBs A - T, I} - T),
410 06ecneunmBaeT KOHCTPYKUUM npoyHocTb. Benepcreme
AeiiCTBMA HEraTUBHbIX (haKTOPOB Pa3NUyHOI NPUPOALI MOryT
noBpeXaaTbCA KaK OTAeNbHble 0CHOBAHWA, TaK W Lenble
HYKneoTuabl n caxapocpocthaTHblii 0CTOB

[[EHO

Ha Haluy xpaHutenbHULYy Hacne[cTBeHHo nHgopmaymm — [JHK — nocTtosiHHO
BO3/EVICTBYIOT pa3HO06pa3Hbie BpeaHbIe (haKTopbl. Y aTO HE TOIbKO
rpecsioByTas «/10Xasi 3K0J10rusi» — XUMUYECKOe 3arpsi3HEHNEe OKpyXKaroLyev
cpenbl, paauayus nim ynbtpagpuonet. B camux knetkax nospexgate JHK
MOXET MHOXECTBO BeLLECTB, y4acTBYIOLUNX B KIIETOYHOM MeTaboim3me, Key words: DNA repair, Mutageffesis,

M faxke BesfecyLyas Bofa npeacTasisieT onacHocTb. HapyLueHus DINVA damage, genotoxic stress, Hferitable
B cTpykType [AHK upeBatsl MyTaumamu n gaxe rubesibio K/eTok. Peaynbrar — {Seases
HacneAcTBeHHbIe 60/1e3HU, paK, cTapeHue... K c4acTbio, Ha CTpaxke Hallero
reHoma CTOUT Ljesiasi poTa CII0XKHO YCTPOEHHbIX PernapaymnoHHbIX CUCTEM,
MHOIOKpaTHO By6mpyroLymx paboTy Apyr apyra

Knroyesble crioBa: penapauus MK,
MyTareHes, nospexgeHua OHK,
reHOTOKCUYECKUI CTpecc,
HacneaeTBeHHbIE 60NE3HN.

[BoiiHas cnupans OHK

© [].O. Xapkos, 2024
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HYKJIEWHOBBIE KNCJTOTHL;

Hapywenue [HK pacno
6enKom hoT0MA30M

ABWHAZEHVHANHYKNEOTNS,

®epmeHTy hoToNmase 41s paboTsl TpebyeTcs TeTtparngpodonart
«aHTeHHa» — MOneKyna TeTparuapodonara,
yNaBAMBatoLLAs BULUMbIVA CBET. JHeprus
NOrMOLLEHHOr0 (POTOHA NepefaeTcs

a ApYryro BCMOMOraTenbHyt0 MONEKyny —

HaJIBHUHOUHYKNEOTU ], @ 3aTeM —

Ha cBeTy (hoTonmasa paciyennser
LMKNO6YTaHOBbIA AMMED

ConHe4HbI cBeT (ero ynbtpaduonetoBas 4acTb) BbidbiBaeT y JHK
NMOBPEXAEHWUs: ABa OCHOBaHWA TUMWHA, B HOPMaJlbHOW MOJIEKYJ1e aKKypaTHO
nexatuve napannefibHo Apyr Apyry, CLUMBaKTCs BMecTe, 06pasys
LMKNobyTaHoBbIN gumep. MNoatomy Tam, rae y HopmaneHon AHK cnvpans
naeT rnagko, y NoBPeXAeHHOW BO3HUKAET M3runb.

BakTepunanbHbIi hepMeHT hoTonmnasa UCnosb3yeT SHEPrno BUOANMOro
cBeTa, YTOOb! pacLUenuTb CBA3U MeXAY OCHOBaHUSAMU B LIMKIIO6YTaHOBOM
TUMUHOBOM gumepe. Npun 3ToM (PEPMEHT MOXXHO ynogobuTs macTepy,
KOTOPbI He AenaeT paboTy rofbIMM pyKamu, a nosb3yeTcs MHCTPYMeHTaMu —
BCMOMOratesbHbIM1 MOJEKy1amMu.

M3 Bcex MmexaHn3moB penapauun (pemonTa) OHK nmeHHo hoTopeakTBaums
6blnia OTKpbITa NepBOM

2024 « No 3/4(101) HAYKA 13 nepBbIx pyk

HUKAK He y/1aBaioch Mogo0paTh HYKHYIO 103y 00JIyueHus],
IPY KOTOPOU GaKTepUN BbIKNBAMN. [[aHHbIE 110 BEIKUBAE-
MOCTH CTPEINITOMUIIETOB, OI[EHEHHOH 110 POCTY UX KOJIOHUT,
«CKaKaJi» B 3aBUCUMOCTU OT YCJOBUH, B KOTOPbIX OHU
HAXOJIUJIUCD 10CJIe 00y UEHUSL.

K cuactbio, Gyyun oueHb akKypaTHbiM, KeJbHep CKpyTIy-
JIE3HO 3AIMCHIBAJI METbYANTIINE [IETAIA CBOUX 9KCIIEPUMEH-
T0B. OKa3aJ10Ch, YTO CPa3y 10cJIe O0LYYEHUS BBIKUBAEMOCTD
CTPENTOMUIETOB OblTa HU3KOH. Cutyarus He 0CO6EHHO
YJIy4Iaiach, €CJIM UX 3aTeM JIEPIKAJIN KaKoe-TO BpeMst
B TeMHOTE. A BOT Ha CBETY BBIKHBAEMOCTD TTOCTEIIEHHO
YBEJIMUNBAJIACh, U YeM OOJIbIIE CBETa — TeM ObicTpee!

ITepenpoBepka Bcex pedysbraToB 3aHsia y KenbHepa
TpHU Toz1a. A TeM BpeMeHeM MHAKTUBAIMIO YJIbTpaduoeTom
baxmepuoghazos (Bupycos baxrepuii) uayuan P. [[ynb6ex-
KO, Oymynmii HoGesieBCKuil taypeat (B TO BpeMst OH ObLI
MOJIO/IBIM HAYYHBIM COTPyiHIKOM B rpytiie C. Jlypuu, tak-
ke OYLyIero HobeJaeBCKOro jaypeaTa). YUeHbIH TIpHIIet
TOYHO K TAaKHMM JKe BbIBO/IaM, Kak n KesibHep.

YnuBuTenpHOE coBmajeHue: korna Keabnep mHammcat
CTaThIO O CBOMX PE3YJIBTATAX, OH ITOCIaJ ee UMeHHO JIypuu
muist ipourenus u kpuruku. K uecru Jlyib6exko u Jypuu,
OHU He CTAJN 3KMMaTh paboTy KOHKYPEHTA, a, HATPOTHB,
MOJIEJTIIINCE ¢ HUM CBOUMU JOCTH KeHUsIMU. CTaThi 0001X
YUEHBIX BB B OJJHO U TO e BpeMst. B obiemM-1o, yike
Toraa OBIIIO W3BECTHO, YTO YABTPAbUOIET TOBPEKIAET
reHeTUYeCKUil MaTepua KJIeTKH. Pe3yJbraThl ucciesno-
BaHI/Iﬁ CBU/IETE/JILCTBOBAJIN, UTO BI/I[[I/IMI)Iﬁ CBET IIOMOTraeT
€My BOCCTaHABJIMBATHCS. JTOT MPOIECC HAZBAIU omo-
peaxmusayuer.

Bor mak, coBepIeHHo Cay4aiiHO U «IOIyTHO» ObLIO
clieJlaHo OTKPBITHE npoyecca penapavuuu /[HK, ne menee
BJKHOTO, Y€M IIHPOKO M3BECTHBIE JPYIHe MOJIEKYJISIP-
HO-TEHETHYECKHE TPOLIECCHI PENIUKAUUU, MPAHCKPUNY UL
U MPAnCAsiyul reHeTnaeckoro Mmartepuasa. Vicropust mpus-
1ieB CepeHiniia B 04epeHON pas IOBTOPUIIAC...

3ayeM 3TO HYXHO!?

Kaxk nszsectro, /IHK cocTont n3 a30THCTHIX OCHOBAHMIA
YeThIpeX Pa3HBIX THUIIOB M caxapodocdaTHOTO OCTOBA,
06pasyoIlero HelpePbIBHY O MENOYKY, HA KOTOPYO 9TH 0C-
HOBaHUA HaBelIeHbI. [ToBpeskaaThCa MOTYT KaK OCHOBAHNS,
TaK 1 0CTOB. Bcero HaCYMTHIBAIOT OKOJIO COTHI BO3MOKHBIX
PA3JINYHBIX MTOBPEXKIEHUN, MEXaHU3Mbl BOSHUKHOBEHMS
KOTOPBIX TAKXKe PA3TNIAIOTCS.

Hanpumep, ipu desamunuposanuu (OTIIETIIEHIN aMITHO-
rpymsl NH, ) n3 o6pranoro i JIHK ocnoBanns urosuna
BO3HUKAET ypayu, B HOPME BCTPEUAIONTUICS TOJBKO B
PHK. OcnoBanus IHK MoryT mogBepraThCst OKUCIEHUIO.
K HEeKOTOpBIM MO3UIIHMSM B OCHOBAHUSIX OXOTHO IIPUCOETU-
HSTOTCS APYTHE YIIIEPOICOAEPKAIITIIE TPYTIIIBI — IIPOUCXO0-
T ankuauposanue. Ilon BIusHIEM yasTpadmOIeTOBOTO
CBETa COCeIHNE TUMUHBI MOTYT CITUBATLCS PYT C IPYTOM,

obpasyst dumepvl. OUeHb 4aCTO OCHOBAHUS OTPHIBAIOTCS
ot ocroBa /IHK: tak Bosuukaor All-caiimsi. A MOHU3N-
pyoliast paguaius TpUBOANT K TostBIeHuto B et JJHK
OJTHO- WJIN [IBYXIETIOYEUHBIX PA3PBIBOB.

[Mospeskaenus [THK, ocobento eci ¥X MHOTO, MOTYT
BBI3BIBATH HE TOJBKO MYTAIIUH, HO W THOEb KJAeTKU. TyT
HEeoOXO0IUMO OTMETHTD, 4To nospesxkaenne JJTHK u myTa-
ITVST — HE OZTHO 1 TO Ke. YTOOBI MOBPEKIEHNE TPEBPATHIIOCH
B MYTAIU{O, HY;KHO, YTOOBI TIPOM3O0TILIA PETIMKAIHST — CHH-
te3 ool enouku [[THK Ha marputiie «crapoiis. O6b1dHO
TP PETTHKATINT COOMTIOIAETCST TPUHITAT KOMTLIEMEHTAp-
HocTH. OTHAKO eCJT B MaTPUIIE €CTh TIOBPEKICHHOE 3BEHO,
TO HAIIPOTUB HETO B JIOUEPHIOIO TeTTh BKIIOUUTCS COBCEM
He TO, 9TO HY’KHO.

Hanpuwmep, nanmporus All-caiitTa MOXKET BKIIOUUTHCS
B IIPUHIUTIE BCE, YTO YTOJHO — BEJb HA MaTpPUIlE HET
OCHOBAHMA-TIOJCKA3KN. BOT Tak M BO3HUKHET Mymauus,
T. €. OTKJIoOHeHUe rocaenosarerbuoctu JJHK ot ncxomHoii.
MyTaiuu B MOJOBBIX KJIETKAX TePEIAI0TCS CAEAYIONeMy
TTOKOJIEHNTO, a B OCTATBHBIX KJIETKAaX OpPTaHU3Ma MOTYT
MIPUBOIUTH K paKy. Kak monaraior ceituac MHOTHE YUeHBIE,
M camast HemaJjieunmast «60JIe3Hb» — CTapeHre — TOXKe Tec-
HO CBSI3aHA C HAKOIJIEHWEM MYTalliii B KJIeTKaX HaIlero
Tesa.

Kcratu ckasats, erie 0lHUM UCTOYHUKOM IOSIBIECHUS
onm6ok B JIHK cirysKuT HenpaBUIbHOE BKJIIOUEHUE HY-
KireoTuoB npu camoii permmkaiy. @epmentsr I HK-10-
JIMMEPasbl JEIal0T TaKKie OMUOKN ¢ YaCTOTOH MPUMEPHO
0,001-0,00001. Yactwano moaumMepa3bl MOTYT CaMu
UCTIPABJISATh CBOU OIMUOKU, Cpasy BbIPe3ast HEMPaBUIBHO
BKJIIOYEHHOE 3BEHO, YTO TOBBIIMIAET UX HAIEKHOCTDH €Ille
B 100—1000 pas. Oxgrako paxe Takas TOUHOCTH COOTBET-
CTBYET JECATKAM WJIM JaKe COTHSM OIMMUOOK, KOTOPbHIE
BO3HUKAIOT B KAKION HAIllel KJIEeTKe TIPU ee JIeJIeHUMN.

Bce ommbku, BO3HUKIIKME B HYKJIEOTUAHON MOCAEI0-
BatesbHocT JTHK, HeoOxoammo ncnpasisth. [ToaTomy
B IPOIIECCE DBOJIONNN BO3HUKIN HECKOJIBKO CUCTEM,
U3BECTHBIX 10/ OOIIUM HA3BAHUEM «CHUCTEMbI Peliaparum
[IHK», 3amuinaorniue Hac OT MyTaInii, BBI3BAHHBIX TIOB-
PEeKIEHUSIMU HACTEICTBEHHOTO MaTtepuaia. /[aTh nx gaxe
OUEHD CXeMATHYHOE OTIMCAHNE B HEGOIBINON CTAaThe — 3aj1a-
Ya MPaKTUIECKH HEBBITTOJIHUMAS. A TIOJTHOE UX OITUCAHUE
B TJIABHOM TAaJIMY/l€ YUEHbBIX-PENapaiuoOHIUNKOB — KHUTE
9. Opugbepra «MyTarenes u perrapanus JJHK» (2006 T.) —
3aHUMAET TIOJITOPbI THICSUYH CTPAHUIL yOOPUCTOTO TEKCTa.
Tem He MeHee TTONYYnUTh 0OTIee TpeIcTaBieHne o pabore
3TUX CHCTEM BITOJIHE BO3MOSKHO.

Bpauy, ncueancsa cam!

[Ipu mraTHOIl paboTe cucTeM penapaiuy Hall TeHOM
BrosiHe crabusien. OHaKo, Kak U B 1100011 10CTATOYHO
CJIOKHOM CXeMe, Y HUX €CTh CBOM CJTabble TOYKH, HETIOIaIKI
B KOTOPBIX IPUBOAAT K ¢GOI0 BCEIO MEXaHU3Ma.

HAYKA 13 nepBbIx pyk 2024 « Ne 3/4(101)
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HYKTEMHOBBIE KCJ10Tbl: HASAJIO HAYATT « buonorus

PEMOHTHAAl MACTEPCKASl AHK:
Y4YUM MATHACTb

Ha ceropHAwWHMiA feHb M3BECTHO
WecTb pasHbIX MEXaHU3MOB penapa-
uun (pemonta) [IHK, Kotopbie pabo-
TalOT He3aBMCUMO, HO MHOrAa moryT
n B3aumopeicTeoBarb. Ewe oana pe-
MOHTHas cucTema He BOCCTaHABNUBaeT
nospexpennyrw [1HK, Ho nomoraet
KneTke BbDKUTb.

PEAKTUBALIUA. 3toT npouecc mper
C NoOMOWbI OfHOro cneyutpuyHoro
6enka-thepmeHTa, NnpeAHaA3HAYEHHOr0
ANA UCnpaBNeHnsa ToNbKO onpeseneH-
HOro nospexpaenus. Gpean HuX ectb
thepmenTbI-camoybuiinbl, cnoco6HbIe
KaTanu3upoBatb TONbKO OAHY peak-
LMo, T. €. UCNPABUTb ORHY «OLINOKY>.
Mpu 3ToM ux CTPyKTypa MeHsetcs,
1 pa6oTtatb Aanblue OHW He MOryT.

JKCLN3UOHHAA PENAPALIUA OCHO-
BAHMUIA. Mo atomy nyTH npoMcxopuT
penapauus He60NbWNX NOBPEXAEH-
HbIX OCHOBAHMWIi, He BHOCALMX 3Ha-
YUTENbHbIX UCKAXKEHUA B CTPYKTYpY
OHK. CHavyana TaKkoe-0CHOBaHue
y3naerea~[AHK-rnuko3unasamm, Ko-
Topbie Bbipe3aroT ero u3 [HK. Takux
thepmeHTOB Gonee AecATKa, u KaXxablii
M3 HUX yanser ToNbKO onpeaeneHHbIe
nospexpaeHHole ocHoBanus. Mocne
aroro B [1HK octaetcs «nyctoe mecTo>»
(All-caiit), B KOTOPYH B KOHEYHOM
cYeTe BCTpauBaeTcs «NpaBuNbHOE»
OCHOBaHue.

JKCLUU3UOHHAA PENMAPALINA HY-
KNEOTUAOB. 3ToT oaMH U3 cambiX
C/NIOXHbIX MEXaHM3MOB penapauuu
3aAeiicTBOBAH B cny4yae nospexpe-
HUI, CUIbHO NCKAXAIOWMNX CTPYKTYPY
AHK. B Hem pa3nuuyaloT fiBe BETBM.
B nepBom cny4yae noBpeXpeHHoe
OCHOBaHME MOXET pacnonarartbCs
B N06OM mecTe reHoma; BO BTOPOM —
TONbKO B TeéX CPABHUTENIbHO HEMHOT0-
yncnenubix yuyacrtkax [HK, koropbie
cnyxar marpuueii gna cuntesa PHK,
Heo6xoauMmoii ansa 6eNnKoBOro cuHTE3a
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[oBpexaeHue

) ' y
STITIITTIIIIITS

PHK-nonumepasa

MPHK
OHK

>+

PHK-nonumepasa

noBpeXxaeHns

[HK Hagpesaetcs

benkn XP
e AT

BbIPE3aeTCs

1 cuHTe3 MPHK
B0O306HOBNAETCH

MoBpexaeHne, 3HaUnTENbHO nckaxaroLme cTpyktypy OHK, melwwaet
CUMTbIBaTb C Hee uHopmMaumio, T.e. cuHTesmposatb MPHK, sBnstoLyocs
MaTpuuen ana cuHTesa 6enka. TpaHCKpUnumoHHo3aBucrumas penapauus,
ocyLecTBrigseMas KOMMIIEKCOM crieLpmasibHbIX penapaLyoHHbIX 6eKoB,

obecne4vBaeT B pe3yrbTaTte CUHTE3 «npaBunbHOM» PHK

(kak usBecTHo, 6onbluan yacto Haweii [IHK Hnyero He kopgupyet). B npouecce

3apeiicTeoBaHbl Gonee ABYX AECATKOB Pa3HbIX 6€NKOB.

B rno6anbHoii reHOMHOI penapauuy 0CHOBHYIO PONb UrpaloT 6enkun, Ha3paHus
KOTOPbIX HAYMHAKTCA ¢ 6yKB XP (N0 NaTUHCKOMY Ha3BaHUIO 60NE3HN NUTMEHTHON
Kcepoaepmbl, KOTOpas BbI3bIBAETCA HapywWeHUaMu B ux pabore). Mospexaenne
pacno3Haercs, asoiHas cnupanb [HK pasznenserca Ha otaenbHbie uenu. fMotom
u3 TaKoro «rnaska» B [IHK Bbipe3aercs Kycox pasmepom 27—-29 HyKneoTuaos,
a Ha ero mecTte JOCTPAUBAETCSA «NPaBUIIbHbII>»> HEAO0CTAIOLMUA Y4ACTOK.

TpaHcKpunNuMOHHO3aBMCUMARA penapauus 4yTbh-4yTh/MONpOLLE, NPOUCXOANT BO
spemsa cunte3a MPHK, B panbHeiwem cnyxawei'MaTpuuen ansa cuitesa oen-
Ka. MoBpexnexue npu atom Haxoaurcs PHK-nonumepason, KoTopas nonpocry

3acTpeBaer Ha aBapuiiHoM y4acTke B xoae cunre3a PHK.

VcxoaHas aByxuenoyedras JHK

®epmeHT PHK-nonumepasa
BedeT cuHTe3 MPHK Ha matpuue

0CTaHaBNINBaeTCA Ha MecTe

PHK-nonumepasa yaansercs;

Kycok [HK ¢ nospexzaeHnem

Llenb AHK poctpamsaetcs,

Tenbl, Kogupyronme GeKu pernapannuu, HUUeM He OTJII-
YafoTCsA OT JIPYTUX TeHOB — B HUX TOXKE MOTYT TPOMCXO-
T MyTaru. Eciii takast MyTaIust He MO3BOJISIET GEKy
HOPMAJIbHO (DYHKIIMOHUPOBATH, COOTBETCTBYIONIUN TIyTh
peTmaparyy oTKIodaeTcs. Toraa B opraHmsMe IposiBISIeT-
CsI TaK HA3BIBAEMBIN MymamopHulil penomun, B KOTOPOM
HOBBIE MYTAIMU TIOSIBJISIIOTCS] TOPA30 Jierde, CO BCEMU
BBITEKAIOMNMHI OTCIOIA HEMPUATHBIMH TTOCJIEACTBUSAMI.
[ledeKThI OTIpeiesICHHBIX TEHOB PEIapaliiy MPOSBISIOTCS
KaK HaCJIe/ICTBEHHBIE GOJIE3HM, LTI KOTOPBIX OOBIYHO MOBBI-
IIeH PUCK BOSHMKHOBEHUS PAKa, HO BOOOILIE UX [TPOSABJICHHST
MOTYT GBITh IOCTATOYHO PA3HOOOPA3HBL.

IToskanyii, camast m3BeCTHAsI U XOPOIIO U3ydeHHAsT
u3 Takux Gosiesneit — nuemenmuas kcepodepma. Ona nase
OCTaBUJIA CJIE/IbI B XYI0KECTBEHHOM JINTEPATy Pe: T0OUTE-
s Tpusiepos J[. Kyniia MoryT BCHOMHUTB, 4TO UMEHHO ei
cTpajiaet fetekTnuB-miobutess Kprcrobep CHOy, TraBHbIH
repoit mksa «JIyaHas 6yxtas. Ha camom ziesie ato paske
He 0IHO 3a00JIeBaHue, a 1EJIbIX BOCEMb, HO C JTOBOJBHO
CXOXWMHU TpoABAeHUAMU. bonbimasg yacTh ciydaes
CBsI3aHA C HEUCIIPABHOCTSIMU CUCTEMBI 9KCITU3UOHHOM
pernapanuu HyKJaeoTuaoB (HEeI0CTaTKOM JII060r0 U3 ceMu
6enxoB XPA-XPG, B Hell yyacTByomux) aubo Oenka
XPV, kotopsiit npezactasisier coboii [THK-monmmmepasy,
YYaCTBYIOMIYIO B TPAHCJIC3MOHHOM CHHTE3E.

Dotorpadusimu Jozel, GOJNbHBIX ITMIMEHTHOM Kee-
POZEPMOIA, CHIENUATMCTBI TI0 Pernapaluu JOsT TyraTh
AyJIUTOPHUIO HA JIEKLIUSIX WJIM HAYYHBIX KOH(MEPEHIUsIX.
[maBHDLIA TipH3HAK GOJME3HN — TSKENBIE 0KOTH, OCTAt0-
Iecs Ha KOKe MOCJIe CAMOT0 HETIPOI0JIKUTEIbHOTO TTpe-
ObIBaHus Ha coqHIte. Ilocie 0:K0roB GBICTPO MOSIBASIOTCS
TMUTMEHTHBIE TATHA, KOKAa COXHET M PaCTPECKUBAETCH,
a KOHYAeTCsI BCE PAKOM KOKHU, KOTOPBI Pa3BUBAECTCS
npumepHo k 7—-8 romam. [lopakatorcsa u riasa, KOTopbie
OU€eHb GOJIE3HEHHO PEATUPYIOT HA COTHEUHbIH CBeT. Meree
MOJIOBUHBI GOJTBHBIX MUTMEHTHOM KCEPOIEPMOI I0KUBAIOT
110 20 sret. Xopo1o, 4To 6oJIe3Hb 9Ta BETPEYaeTCst T0BOJIb-
HO PEe/IKO: CPeii €BPOIEHIIEB — MPUMEPHO Y 4 YeoBeK
13 MUJUTHOHA. A BOT Y SITIOHIIEB YacTOTA BCTPEYAEMOCTH
MATMEHTHON KCEPOICPMBI B IIIECTh Pa3 BbIIIE.

Brumanue yueHbIx 9Ta 6071e3Hb IPUBJIEKAET B TOM YKCIIE
M CBOE#T MHOTOJIMKOCTBI0. HeuacTo GbIBaeT, 4To TOBpEKIIe-
HIE OJIHOTO U TOTO JK€ FeHA BBI3bIBAET PA3HbIE 3a00JICBAHIIS,
HO B JAHHOM CJIydae Jiejia 00CTOAT UMEHHO Tak. [Ipuuuna
B TOM, UTO OJINH M TOT K€ OETOK MOJKET BXOAUThH B COCTAB
PasHbIX GEIKOBBIX KOMILIEKCOB, BBIIOJIHSIONIUX B KJIETKE
pasuble Gyukiuu. M ogna MyTanus MOXKeT HapyIliaTh
TOJIbKO CIOCOOHOCTD Geska paboTaTh B OHIX KOMILIEKCAX,
B JIPYTUX JKe OH OYZIeT BIIOJIHE paboTOCIOCOOEH.

Hampmmep, HeKOTOpbIe MyTaliiy B TeHe, KOAUPYIONEM
perapannoHHbIii 6enok X PD, BbI3bIBAIOT THITHYHYIO KCEPO-
JIepMy, a IpyTue MyTallii B TOM JKe TeHe — COBEPIICHHO JPY-
ryio 60Je3Hb, curndpom Koxetin, 1ipu KOTOPOIA B 1IEPBbIE 1B
rojia JKM3HU HAYMHAKOTCS TIPOOJIEMBI C POCTOM U PA3BUTHEM.

MNMurmeHTHas Kcepogepma — XOpOLLO U3YYEeHHOe TaxXeroe
HacrnefAcTBeHHOe 3aboneBaHune, Npu KOTOPOM Jaxe
HeMNpPOJOMKMUTENbHOE NPe6bIBAHNE HA COSHLE BbI3bIBAET
Tshxenble 0xorv. OHO BbI3bIBAETCS MyTaUMsAMN B reHax,
KoAMPpYoLLMX 6elKn, y4acTByHoLLME B npoLeccax
penapauun OHK.

© 2008 Halpern et al. (2008); licensee BioMed Central Ltd.

B pesysibrate y Takux jereil pa3BUBaeTCsl KapJIMKOBOCTD
M MCTOIIEHNE, a JINIO TPHOOPETAET XapaKTEPHYIO «IITHYbIO»
hopmy — BBasIMBINIMECS T71a3a U BBIIAIONTHIICS HOC. Paspy-
MA0TCSA 000JOUKN HEPBHBIX BOJIOKOH, MHOTHE HEHPOHBI OT-
MUPAIOT, B COCY/IaX TOJIOBHOTO MO3Ta OTKJIAIBIBAIOTCST COJTH
KaJIbIIUST — CO3/IAETCSI BIIEYATJIEHNe, YTO HEPBHASI CHCTEMA
[IPU 9TOM CHH/IPOME CTapeeT HaMHOTO ObICTPee OCTANBHOTO
opraausma. CperHsist TPOXOJLKUTENBHOCTD KU3HU TAKIX
6OMBHBIX ellle MeHblle — okoJio 12 Jer.

A elrie MyTaiusi B TOM JKe CaMOM I'eHe MOJKET BbI3bIBATh
M TPETBIO OOJIEZHD — MPUXOMuUoUCmpoduio, Ipu KOTOPOii
penapaiust JIHK mpoucxoauT mpakTHYecKn HOPMAJbHO,
HO TIPU 9TOM B OPraHu3Me HapyIliaeTcsi CUHTEe3 HEKOTO-
PbIX GeIKOB-KepaTuHoB. Pe3ysibraT — JIOMKHE BOJIOCHI,
YelryiiyaTasi Koka 1 [0YTH [10JIHOE OTCYTCTBUE KUPOBOI
TKaHU Ha JIHIIE.

Bcero HacuuTHIBAIOT HECKOJIBKO JECSTKOB HACJeE/l-
CTBEHHBIX 3a00JIEBAHMI1, CBA3aHHBIX C HEMCITPABHOCTSMHU
cucrem penapanuu. [To 6ombineit yactu takue 6oJe3HN,
KaK U CJIeJIOBAJIO OKUATH JIJISI MyTaTOPHOTo (heHOTHIIA,
OTJIMYAIOTCS TIOBBIIMIEHHBIM PUCKOM Pa3BUTHUSI paKa U 3a-
YaCTYI0 — YCKOPEHHBIM CTapEHUEM.

B wactrocTh, curdpom Bepnepa, ipu KOTOpoM He paboTta-
eT o/iHa 13 (HEPMEHTOB-TETMKA3 PEMAPAIHN, TIPAKTHIECKH
TOYHO BOCIIPOM3BOJUT KAPTUHY HOPMAJIBHOIO CTapEHUSI.
BoT T0J1bKO 0OBIYHBII CPOK YETIOBEUECKOT KUSHI TIPH HTOM
cxar 10 30—50 Jser... A eme gedeKThl penapaiun 4acTo
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PENMAPALUA TETEPOQVNNEKCOB.
leTepopynnekc — napa HEKOMNIEMEH-
TapHbIX HYKNEOTUAOB — 06bIYHO 06-
pa3yercs npu owmnbKax KonupoBaHus
AHK depmentom [AHK-nonumepasoi.
Mockonbky 06a HykneoTuaa napbl
camu no ce6e BnonHe «npaBuUNbHbI»,
ANS penapauun HYXXHO PasanyuTb,
KaKO¥i N3 HUX HAXOAUNCSA B MaTPUYHON
uenu U, cnefoBatTesibHO, He A0JKEeH
yRanarTbes.

JTy pa6boTy BbINONHAET KOMNAEKC
6enkoB, KOTOpbIi WLET GAMXKaALWNIA
pa3pois B ueno4kax [IHK — ¢ 6onbLuoii
BEPOATHOCTLIO 3TO GyAeT Kak pa3s
T0 mecto, rge Haxoautca [HK-no-
numepasa, BUHOBaTas B OwWMn6Ke.
3Ha4uUT, MMEHHO 3Ta uenb U 6Gbina
HenpaBuJbHO CUHTe3upoBaHa. Bces
pouyepusas uenb JHK no rerepopy-
NNeKca BKJI4MTENIbHO pa3pywaercs,
M CMHTE3 UAET 3aHOBO.
BOCCOEAWHEHUE HEFOMOJIOTMYHbIX
KOHLIOB. B cnupanu [IHK moryT BcTpe-
YyaTbCsl NOBPEXAEHNA B BUAE ABYLENO-
YeyHbIX pa3pbiBoB. B xone penapauun
HECKOMbKO 3BEHbeB N0 KOHLaM pa3pbl-
Ba OTLLENNAKTCA U Lienu CIUIMBAKOTCA.

Opxako npu-3tom Tepsercs-uacTb [AHK;
rae Haxoauncs paspbis. Moatomy Ta-
KOi npouecc xapakrepeH B 0CHOBHOM
ANA KNETOK BbICWIKUX OPraHu3moB,
Yy KOTOpPbIX OCHOBHYI0 4acTb reHoma
coctasnsieT HethyHkunonanoHas JHK,
u puck notepu cmbicnosoii [1HK Hese-
nuk. Takaa penapauus Heobxoguma
TaKxe npu nepe)opMUPOBAHUN FEHOB,
KOAUPYHOLWMX UMMYHOTNIOOYNUHDI,
LeNb0 KOTOPOro SIBNAETCA CO3faHue
HOBbIX nocneposartenbHocteil [IHK.

FTOMOJIOrMYHAA PEKOMBUHALIUA.
JT0T NOBONBHO CJIOXKHbLIA mpouecc
Nno3BONSAET «3alWTONaTh>» ABYLENO-
YyeyHble pa3pbiBbl 6e30WKn604HO. [Ins
3TOro MCNONb3YeTCA HeNnoBpeXXAeHHas
KOMuSA TOV Xe caMoii nocnefoBartesb-
HOCTU, Hanpumep, BO BTOPOIi XpOMOCO-
Me 13 gunnounaHoro Habopa. Moapo6ro
onucatb NPOLECC 3aTPYRHUTENbHO:
B HEM NPUHMMAIOT y4acTUe MHOro
thepmentoB, a Hutu [IHK Tacywrcs

2024 « Ne 3/4 (101)

HAYKA 13 nepBbIx pyk

a3pbiB [HK clumBaetcs

PenapuposaHHas OHK

Mpv BOCCOEAMHEHN
HEroMOosIOrN4HbIX. |
ABYXLEMOYEYHbIX Pa3psiB
crnvpanv AHK yacTb HyKneoTuaHov

K cyacTblo, ons BbICLUMX
OpraHM3moB, o6nagatoLLmnx
«N30bITOYHbIM>» FTEHOMOM,
BEPOSATHOCTb MOTEPU KOAMPYHOLLEN
OHK mana

Tak Bbirnagut OHK-nurasa | yenoseka — thepMeHT, CLUMBaIOLLMA Pa3pbIBbI

B [HK. Bnarogaps cBoein HeobbI4HOM hopme oH ob6xBaTbiBaeT AHK, cnoBHO
pyka nanky. Mytauum B reHe, KoaMpytoLLeM nurasy, NpUBOAST

K UMMYHOOEVLNTY U 3aAEPXKKe pocTa

nocnenoBartesibHOCTU yTpaduBaeTCo.

.

TYyAa-clofla, KaK KapTbl B pykax mc-  Hosas uenb AHK

KyCHOro thoKycHuKa.

[OHK-nonumepasa
®epmeHT IHK-nonnmepasa
CUHTE3MpYeT HoByto Lienb [HK

TPAHCJIE3UOHHbBIW CUHTES.

Wcnonb3yerca He Ana penapauum,
a Ang «KynupoBaHus>» NMOBPEXAEHWi
OHK npun ee KonupoBaHuM, KOraa Be-
aywasa cunre3 poyepHein uyenu [HK-

TJ:lHK-Manvma

TﬂoapemneHme

[OHK-nonumepasa
0CTaHaBNNBAETCA nepen

nonMMepa3sa Ha Hero yXXxe HaTKHynacb
n 3acronopunacb. Toraa o6bi4Has
OHK-nonumepa3a 3ameHs€TCSA Ha OfHY
M3 6onbworo cemencTea TpaHcne-

NOBPEXAEHHbIM 3JIEMEHTOM

PennukatunsHas
[HK-nonumepasa 3ameHsetcs

3UOHHbIX nonumepa3s. Mo Tpaguyuu
aTn thepmMeHTbl 0603HaYaKOTCA OYK-
BamMu rpevyeckoro antasuta, U ux

Ha TPAHCNEe3NOoHHY0

TpaHcne3noHHas

TaK MHOro, “T0 NoKa Hem3BecTHO, “T0

|IIIII|IIV’.1|||

KOHYUTCSA paHblle — NonumMepasbl unu
rpeveckuin anthasur.
CneuunanbHas nonumepa3sa BCTaBnseT

[HK-nonumepasa gobasnser
3BEHbS Ha MECTe NOBPEXAEHNS

O6paTHast poKMpoBKa

OAMH-[BA CNY4aiiHbIX HYKNEOTUAA Ha

|IIIII|I|VIII|1|

nonumepas. Cuntes JHK

MecTe NOBpPeXAeHus, a NoToM 3a pa-
60Ty BHOBb NMPUHUMAETCS 06bIYHASA.
Mpu aTom noBpeXaeHune He yaanserc,
N Ha ero mecTte B Gyaywem moxer
BO3HUKHYTb MyTauus. Ho knerka, Tem
HE MeHee, BbKMBAeT

- HposiB TCS1 B HEHPOJETEeHEPATUBHBIX 3a00JI€BAHUIX.

€ 3HAIOT, UTO «HEPBHbIE KJIETKU HE BOCCTAHABIUBAIOT-
CsT», M XOTS 9TO HA CAMOM JleJie He COBCEM TaK, HO BCE JKe
TUTTNYHBIN HEMPOH JIeICTBUTETHHO AOJIKEH CJIYIKUTD Ue-
JIOBEKY BcIo sKM3Hb. A 32 970 Bpems B ero /IHK Boznukaet
MHOKECTBO MOBPEKIEH UL

Kpem. ¢ depmeHTamm

Pasymeetcst, Takie MOIIHbIE U Criel[UbUIHbIE 3Al[UTHbIE
Cpe/IcTBa, Kak (hepMeHTHI Perapannn, He MO [TPOHTH
MVMO BHUMaHUsI MEMKOB. XOPOIIO GbIJIO OB HAYIUTHCS
UCIIOJIb30BATh UX IS IIPEOXPAHEHUsI HAIIEro TeHOMa
o1 noBpexaennii! TeopeTndeckn 2TO BO3MOKHO, HO €CTh
OrpoMHast TipobJieMa: TIOKa YTO HUKTO He TIPUIYMAT CIIO-
coba, ¢ TIOMOIIBIO KOTOPOTO MOJIEKYJIBI GEJIKa, UCIOJIb3Y-
eMble B KaueCTBe JIEKapCTBa, MOIJIU Obl IIPOHUKATD BO BCE
KJIeTKY Tes1a. Bostee Toro, 6esiki BOOGIIE MI0X0 TIPOHUKAIOT
B KJIETKU — JIJISI TOTO MPUXOIUTCS] UCIOJIb30BATH BCSI-
yeckue yxuiperust. Hampumep, mx MOKHO 3alaKOBaTh
B CIenMaJbHbie MeMOPaHHbIE MY3bIPbKU — JAUNOCOMDL,
KOTOpBIE OYAYT CIAUBATHCS C KJIETOYHBIMU MeMOpaHamMu
U BBICBOOOIKIATH CBOE COAEPIKUMOE BHYTPb KJIETKHU.

OiHaKO 9TUM CIOCOOOM TTOKA MOKHO JIOCTABUTH TEPa-
neBTUYeCKUe pepMEHTHI He BO BCE TKAHU,  JIUIIb B TAKUE

MPOLOMKAETCSA

TpaHCnNesnoHHbIN CUHTE3 He yaanseT NoBpexaeHue

B OHK, HO faeT BO3MOXXHOCTb NPOAOIKUTE KOMMPOBaHME
OHK. MNpu aToM ocTaeTcs BO3MOXHOCTb A NOSABAEHUS
MyTauuu B yayLiem

JIETKOZIOCTYITHBIE MeCTa, KaK Koxa. TyT hepMeHThI pernapa-
I[UU JIEUCTBUTENBHO YK€ HAILIU IIPUMEHEHUEe B MeUIU-
He — BeJIb KOXKa, YaCTEeHbKO HAXOAMIAsCS O] AeCTBIEM
COJTHEUHOTO CBETA, TIPUHAIJIEKUT K UHCITY OPraHOB, GOJIbIIE
BCETO CTPAIAIONTUX OT TEHOTOKCUYECKOTO CTpecca.

Amepukanckas komnanust AGI Dermatics BbITTyCKaeT
KPEMBbI C JIMTIOCOMAMH, COZIEP>KAIUMU (POTOINAZY 1 SHIIO-
HykJseady V — jiBa (pepMenTa, y4acTBYIOTINE B perapanu
HUKJI00YTAaHOBBIX AuMepoB, oOpasyouuxcs B JJHK 1oz
neiictBueM yawsrpaduosera. Hebosbinas 6aHouKa Kpema
CTOWUT OKOJIO COTHU JIOJIJIAPOB, U, TIO YBEPEHUSIM (DUPMBI,
ee TIPOIYKT paboTaeT ropaszio Jyulie OObITHBIX 3aIUTHBIX
KpemMoB. Bo3MOKHO, 3TO NEICTBUTENBHO TaK: B OTIMYNE
OT GOJIBIMMHCTBA KOCMETHYECKMX TPOAYKTOB, KOTOPBIE
HUKOT/Ia He MPOXOININ JKECTKOTO TECTUPOBAHUSI, 00s13a-
TeJILHOTO JIJIsT IeKapCTB, Junocombl AGI Dermatics ceityac
HaXOJATCS HA TOCJIeTHEH CTaIUT KITMHIIECKUX UCTIBITAHUI
0 TTPOGUTAKTHKE paka KOXKH, B TOM UHUCTIE U Y GOMBHDIX
MUTMEHTHOU KCEPOIEPMOIA.

[To-Bumnmomy, ncmosb3oBanue GEepMEHTOB Perapanm
LTS IPEZIOXPAHEHST 6apbePHDBIX TKaHEeH (KOKU U CJIU-
3UCTHIX 000JI0YEK) OT TEHOTOKCHYECKOTO CTPECca NMEET
6oabmoe Gyaymee. Yke ceitwac JJHK-raukosumassr,
HCTIPaBIAIONINE OKNCAUTEeTbHBIe ToBpekaenusa JHK,
MCIBITBIBAIOTCS (MTOKA HA JKUBOTHBIX ) B KAYECTBE CPENICTB
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TS TIpEeIYTIPEsKACHUS paKa JIeTKUX — OpraHa, IMojBepra-
IOTIerocsi caMoi MacCUPOBAHHOW aTake KUCJIOPOAHBIMU
pazuKantamu.

Penapauunio y Bpara — noaasuTb!

Wrak, eciin y Hac paboTaloT CUCTEMbI Periapaiiu — 9T0
xoporro. I110xo, Kora oM PaboTAIOT y HAIIIX BParosB —
60JIe3HETBOPHX GaKTEPHii, BUPYCOB M OITYXOJIEBBIX KJIETOK.
MOKHO Ji1 KaKMM-TO 06PA30M Ha HUX BO3/IEHiCTBOBATD, 110-
JIaBUB B HUX pemapainio? Takue mpuMeps! yKe UMEIOTCH.

[Iporiie Bcero, Kak HU CTPAHHO, OKA3aJI0Ch UCIIOJIb30BATh
CHCTEeMBI peTapalii B Ka4eCTBE MUIICHU JJIS JIEKapCTB
TPU OHKOJIOTHYECKUX 3a001eBaHsIX. Kak n3BeCTHO, OueHb
MHOTHE XMMHOIPEeNaparsl aeiicTByiot, nospexxaas JHK
PakKoBoii KyeTKU. [Ipn 9TOM 9T TIOBPEKIeHNs, Pa3yMeeTcs,
TTO/IBEPTATOTCS Penapalni, YTo CHIKaeT 3 MeKTUBHOCTD
neicTBus JekapceTB. [loaToMy MHTHOUpPOBaHUE pernapa-
1M1 pacCMaTPUBAETCS cefiuac Kak MepCHeKTUBHDIN MeTO
yCHUJIeHUS IefiCTBeHHOCTH XUMuoTepanuu. Hampumep, Ha
MocJieiHel CTaiuy KIMHUYECKUX UCITBITAHUN HAXOIUT-
cs1 bensuneyanun — nHrubUTOpP hepmMeHTa-camoyOunIbl
MGMT, KOTOPBIH «PEMOHTHUPYET» ATKUJINPOBAHHBIE
ocuosanus JJHK u Tem cambiM Memaet paboTe Takux
HIMPOKO IPUMEHSIEMbIX IIPOTUBOOITYX0JIEBbIX AT€HTOB, KAK
KapMyCTHUH W TEMO30JIOMI.

WHrubuTopsl penapainuu aias 60psobl ¢ GakTepusIMu
1 BUPYCAMH CYIIIECTBYIOT OKA TOJIBKO B TIpoekTe. Oako

M3BECTHO, YTO HEKOTOPbIE BUPYChI, HAIIPUMED 1OKCEUPYCbL
(B TOM uncie BUPYC HATYPATLHOM OCIIBI), 2epneceupycol
(BUpYyCBHI IPOCTOTO Teprieca U BETPSTHOW OCIIbI) U JIeHMU-
supycor (BUY), nyxgaioTcs 1 CBOETO Pa3MHOKEHUS
B penapannonnoM ¢epmente yparui-/| HK-rmukosmnase,
au60 cobCTBEHHOM, MO0 3aUMCTBOBAHHOM Y XO3sIMHA.
M urubutopsl 910r0 hepMeHTa TaKIKe YIKE UCIIBITBIBAIOTCS
KaK IPOTHBOBUPYCHBIE JIEKAPCTBA.

Yro kacaercst 601€3HETBOPHBIX OAKTEPHil, TO HAIIU
MMMYHHBIE KJIeTKU-MaKpodaru npu BeTpede ¢ HUMU IIbI-
TAIOTCsT YOUTB MHTEPBEHTOB «OKHCINTENBHBIM B3PBIBOM>,
BIGPACKHIBAsI OrPOMHOE KOJIMYECTBO KUCJIOPOAHBIX U a30T-
HBIX PaMKAJIOB, NOBpeskaaonmx 6akrepuanbuyio JTHK.
ToJrbKO MOTITHAST CHCTEMA PETTapaIii TIOMOTAeT OaKTEPHSIM
BBIKHTD B TAKOM CTOJIKHOBEHUH; €CJIN €€ YIACTCS TOJIaBUTD,
COOCTBEHHBIM 3AI[UTHUKAM YEJOBEYECKOTO OPraHu3Ma
GyJIeT Jierde CIpaBUTHCST ¢ NHQEKIHEN.

AHK, kak 3a0posbe?

To, uto nospesxnerne JHK moxkeT goctaButh Mmacey He-
NPUATHOCTEN — MOHATHO. A €CTb JIU CIIOCO0 KaK=TO OIIEHNUTh
«spoposbe» JTHK, moMepuThb, CKOJIBKO B Heil «OInO0K» ?
ITO OYEHDb BAKHO, HAPUMED, [IJIs1 OLEHKU TIOTEHI[UATbHOM
CTeNeHN MYTAaTeHHOCTU OKPY’KAIONIel CPeibl, BAUSHUS
HOBOTO JIEKAPCTBA HAa YEJIOBEUECKUN OPTaHW3M, Ja Majo
JIU elIle JIJIS Yero...

Onun takoii cioco6 nzobpen B 1988 . H. Cunrx us ame-
MOHAJIBLHOTO MHCTUTYTA cTapeHus. Pedupb
dcpuu, NI Memooe KomMemnozo X60cma.
DITAHTE TIPU 9TOM U3MEPSIETCS TUCTIO

POBH) 3AILIABJISIIOT B aTaPO3HY IO
)00JI0UKY OCOOBIMU PeareHTaMu
U [OMEIIAIOT B BJIEK
BCeM OGUOXUMUKAM 3L

e B JIHK®opoTkux
[ TeM CUJIbHEee OHa

TY pasHuLy
6onbLue
oCT»

LLItamm 6aktepumn Salmonella typhimurium 1
HecyLLMIi Nnasmnay ans cuHTesa 3ene
dhnyopecumpytoriero 6enka (GFP), 6b1n 06pag
XUMUHYECKUMU areHTamm, NoBPEXAatoLLIMM

(oHM 6bINM HaHeceHbI Ha cpeny, coaepkallyto 6a
B Buae a66pesnaTypbl GFP 1 criosd

®oto K. baymLuTs

C MoMeHTa U300peTeHnsT KoMeTorpadun
MHOSKECTBO €€ Pa3HOBUIHOCTEH /1715t OGHAPY:
BU/IOB MOBpeskaAeHnit. Harpumep, ecim Be

[IPEIBAPUTEIHHO XOPOIIEHHKO 3aMOYUTH B P
nepskamem Kakyio-uubyap JIHK-rimkosnnas
Gy/eT ycTaHOBUTD, CKoJbKO B JTHK 65110 OBPE
OCHOBAHMIi, KOTOPBIE 3TOT (PEPMEHT BBIPE3AET.

[TommMo coBepIIeHCTBOBAHNS METO/IOB KOMETO
MOCTOSTHHO WIIYTCST ¥ HOBble 00beKThl. Hampu
CKOJIBKO JICT Ha3a/l HEMEIIKUE UCCIICIOBATEIIH TIPE/ITIO
JI7TST OTIEHKY COCTOSTHUS TTPHUPOIHBIX BOJIOEMOB TTPQ@
KoMeTorpad o Ha TIPECHOBOIHBIX I'YOKaX, KOTOJ
«paszobparb» Ha OTAEJIbHBIE KIeTKH. HeMiib
skasu Ha Baiikas, coGpasiu tam ryOKu 1 yaQ
4To GaiKaIbCKas BOJa TeHAM Ha MOJIb3Y.

Jlerko u 6BICTPO OLIEHUBATh TEHOTOKCUYHOCTD BHEITHEN
cpezibl ToMoTaeT cuctema, ocHoBanHas Ha SOS-oTBeTe
6akTepuii. MI3BecTHO, 4TO HEKOTOPbIe GaKTepUATHHBIE
TeHbI, B TOM YKCJIe TeHbI PEIapaliii, BKAIOUAIOTCS TOJIbKO
npu ospeskaennn [[HK. B nauase Bcex TaknX TeHOB €CTh
CTIETMATBbHBIIN PeryIsaTopHbIi aseMeHT — SOS-60kc. Ecim
0/ HET'O BMECTO IITATHOTO TeHA TTOICTaBUTh KaKOH-HIOY 1Tb
pemopTepHLIH aeMeHT (HampuMep, TeH, KOAUPYIONHi
U306 IEHHBII GHOXUMUKAMI 3€IEHbII (hIyOpeCcIieHTHBII
6eJioK), To B yesoBusx, nospeskaaonmx JHK, 6akrepus
OyleT maBaTh COOTBETCTBYIONIMIA IIBETHON cuTHAJ. Takum
06pasoM, cBeTsIInecs GakTepun OYIyT CBUNETENHCTBOBATD
00 OITaCHOCTH JIJISI Y€IOBEYECKUX TEHOB.

Cerosusa HACUUTBIBACTCS HECKOJIBKO /IECATKOB KOH-
CTPYKIIUI MOTOOHBIX OOCEHCOPOB — HEKOTOPHIE MOCHI-
JIAJIN JIaske B KOCMOC JIJIsI MCCJIeIOBAHMS TOBPEK/IAIOIIEro
JIENICTBUS KOCMUYECKUX JIyYelt.

ABTOp U pepakyns 6narogapat K. baymiutapk-XaH
(IHcTuTyT aspokocmuyeckout buonorum, 'epmarms)
3a NoMoLLb B 1o4roToBKe WITIOCTpaLnii

PAKTUYECKU 3aKOHYUB MUCATH Ty CTATHIO, ABTOP
samres B 6a3y mauHbIx PubMed, tie cobpaHbl aH-
HOTAI[UK MTOYTH BCEX CTaTell Mo GUOMEAMITMHCKON
TeMaTHKe, KOIJa-J1nb0 BHIXOAMBIIMX B MUPE.

B cepenure 2009 r. 6ersiblii mouck Bbiga 6oee 33,6 Thic.
nybsukanuii 1o rematuke «penapanus JHK», a k Koy
2024 r. ux gyncso npeswicuio 133 toic. I[loutn Bce HoBBIE
«TOpsTUNe» HATIPABJICHUST B GUOJIOTHY TaK VJIN MHAYE TTe-
peceKaroTcs ¢ penaparmeii — ectb paboThI U 110 perapaium
B CTBOJIOBBIX KJIETKAX, M 10 T€HOTOKCUYHOCTU HAHOYA-
ctutl... Kak BUIHO, WHTEpEC K 3TOH TeMe OTPOMEH, M OH
GylIeT TOJIBKO PacTH, Bejib 6e301acHOCTh JIUYHOTO TeHOMa
BOJIHYeT HAC BCEX.

U, 6ynem HamesThest, UyiecHast 0COOEHHOCTh MPUHIIEB
CepeHn/iuiia, ¢ KOTOPOii HAYaIaCh UCTOPUSI OTKPBITHUS Peria-
partuu J/IHK, erie He pas mocrysKuT yudeHbIM, padOTAIOIIM
B 9TOM 06J1aCTH.
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