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BEyILIECH OpraHu3alMi Ha JIUCCEPTALNIO EnnaHa Jmutpus CepreeBuua «l eHeTHUECKH
KOJIUpyeMble ¢yopeclieHTHbIE CEHCOPbI OKHMCJIUTENIbHO-BOCCTAHOBUTEIBHBIX
IPOLICCCOBB )KMBBIX CHUCTEMax», NPEJICTaBICHHYI0O Ha COUCKAHHUE YYEHOH CTEerneHu
KaHAugaTa OWOJOTMUYECKMX HayK [0 clenuanbHOCTH MonekymspHas Ouonorus -

03.01.03.

CoBpeMeHHbI€ JOCTHKEHUSI B 00JACTU NIPHKU3HCHHOM BU3yaJIM3allUM TTO3BOJISIOT
[IPOBOJIUTh HETPEPBHIBHBIA BU3yaJllbHbII MOHHUTOPHUHI MHOTOYMCIEHHBIX IPOLECCOB,
IIPOUCXOMSIINX B JKMBBIX HMHTAKTHBIX OpraHM3Max Ha KJIE€TOYHOM U MOJIEKYJISIPHOM
YPOBHSX, a TaKkKe KojeOaHWi KOIWYecTBa pa3iMuHbIX HU3KOMOJIEKYJISPHBIX BELIECTB,
NPOUCXOAUIMX BCJIEJICTBUE ITHUX IpolleccoB. Jluccepranmonnas pabdora bunana J1.C.
IIOCBAIIICHA BAXXHOW TeME - CO3JIaHWI0 W TPUMEHEHHUIO (IIyOpECIICHTHBIX OEIKOBBIX
OMOCEHCOPOB Ul NETEKUMM aKTHUBHBIX (OPM KUCIOPOAA, a TaKKE OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHOTO COCTOSIHMSI a/ICHUHOBBIX JIUHYKJIE€OTHAOB. JlaHHasi TeMaTHUKa
Ype3BbIYAHO BakHA JUIS MEJMIIMHBI, TaK KAaK OKMCIWTEJIbHBIA CTpecc W HapylEHUs

OKHUCIINTCIIBHO-BOCCTAHOBHUTCIIBHOTO TOMCOCTa3a B KJICTKaX M TKaHAX JIEXKAT B OCHOBC



aToreHesa GoILIIOro KonuyecTBa 3adonepanuil. [IoMmuMo 3T0ro0, CBOGOAHBIE PaAUKAIBI
KUC/IOpOJa HHHIMHPYIOT OLIMOKH TeHOMa, IOBPEXAAI0T CTPYKTYPY O€NKOB U PUBOAAT K
obwmemy aucOanaHcy B opraHusme. llombiTKa 3Toro u3Gexkarh MyTeM HCITOMB30BaHUS
AHTUOKCHAAHTOB HE IIPHBENA K IIOJOKUTENBHBIM pe3yibTaTaM. CTano [OHATHO, YTO
COBOKYMHOCTE OKHCIIMTEIIBHO-BOCCTAHOBUTENLHBIX MPOUECCOB B KICTKE BEChMA CIOXHA,
M BO3JICHCTBOBATE HA HUX HEHAlIPaBICHHBIMH aHTHOKCHAAHTAMH HedQ(hEKTHBHO.

PazpaGorannsif panee Ouocencop HyPer no3zromun HaGmomaTe 3a npoaykKuuen
H202 B xuBeix 00bekTax. OIHAKO JaHHBIH CEHcop 00NanaeT HH3KMM JWHAMHYECKUM
JIMalla30HOM M3MEpEHH, a erc yiaydiieHHbIM Bapuant HyPer-2 — Huzkum BpemeHeEM
OTKJIMKa Ha M3MCHEHNE KOHLIEHTPalUU IIEPOKCHAA BOIOpOIa.

ABTOpOM OBLI IIOJIyYeH HOBHIN BapHaHT OHOCEHCOpa MepokcHia soaopoga HyPer-
3. On obnamaer OonpmuM no cpasHeHuro ¢ HyPer u cpaBHumeim ¢ HyPer-2
AMHAMUWYECKHM JHAlla30HOM OTBETa, HO IIPU 3TOM €ro CKOPOCTH OKHMCIICHUS U
NOCHIENYIOIIETO BOCCTAHOBICHHA CYIIECTBEHHO Bhlme, 4to aeiaer HyPer-3 6onee
TIPEANIOYTUTENBHBIM HHCTPYMEHTOM IUIS pETucTpaliud OBICTpEIX Konebanud H202 B
KUBBIX cucTemax. TectupoBanue HyPer-3 B cucreme in vivo Ha MOJAEIM paHbI
XBOCTOBOro mfiaBHMKa Danio rerio INpoJeMOHCTPHPOBANO, YTO IMPEANOUTHTEALHEE
Hcnonb3osate WMeHHO HyPer-3 ¢ ero Donee KOHTpacTHBIM OTBETOM MO CPABHEHHUIO C
HyPer. Kpome vtoro, Buepsbic Ha npumepe Omocencopos HyPer m HyPer-3 Gnuio
[I0KA3aHO, YTO BPEMA XU3HU (PIYOPECUCHIUMY MOXKET 3aBUCETh OT M3MEHEHNS OKPYIKEHHs
xpomodopa B oaHO-(iryopodopHbIX ceHeopax. O6a ceHcopa ObulM yCIEIHO TIPUMEHEHE]
i peructpaiiv H2O2 in vivo ¢ Ucniosib30BaHHEM MAKpPOCKOMUU B pexnme FLIM.

Opnako aBTOpP, K COXAJICHHUIO, IPOBOAWI JETCKIUIO BpPEMEHM HKHU3HH
GuyopecueHUMH TONBKO ¢ [OMOLIBK  (Pa30BO-MOIYIALMOHHOM TEXHHKH, YTO
3HAYUTEIILHO CY3HI0 BO3MOKHOCTH MHTEPIIPETALMHI TAHHBIX, MMOCKOABKY JaHHBIH OIXO0A
HE [IO3BOJIAET IPOBOJNTE PA3IIOKEHNE MHOIO3KCHOHEHIHANBEHOM KHHETUKU 3aTyXaHUS
duryopeclieHUIMM Ha OTAEIBHBEIE KOMIIOHEHTH. IloMumo sTOro, aBropy cliefoBano OB
[IPOBECTH OLEHKY JIOKHO-IIOJIOXKUTE/IBHOIO pe3ynsTata cpabaThIBaHUs CEHCOpa B
pesyibTare koneOauui KoaudecTBa FAD B XHBOH cHcTeMe, CONPAMKEHHOIC € PEJOKC-
cTaTycoM KiIETKH. Kpome Toro, aBTop H3ydaeT OTKAMK CEHCopa TONBKO NMpH A0OABICHUN

NEpOKCHAA BOAOPOJA HM3BHC, TOrga Kak fonee JIOrUIHBIM BEINIAJCIO OBl nocTpocHue



(QU3HONOTUUECKOH MOAEAH CTUMYISLMM KAETKM H  MHAYKIMA €CTECTBEHHOTO
OKMCIIMTENILHOTO CTPECCa W CPABHEHME OTKIHKA CEHCOpa C pe3ylibTaTaMd H3MEPEHHUS
ypoeHa H202 He3aBUCMMBIMM METOAAMH.

ArropoM Taoke Gout cozmaH OuoceHcop RexYFP gns perucrpanmu auHaMuku
maMeHenus coornowenns HAJ+H/HAJIH B KHBBIX CHCTeMax, KOTOPHI TNpeacTaBaseT
co00il KOHCTPYKUMIO Ha ocHoBe OakrepuansHoro Oenka T-Rex w3 Thermus aquaticus u
HHTEIPUPOBAHHOTO B €r0  IOCIEAOBATENBHOCTh NEPMYTHPOBAHHOTO  KEITOIO
¢uyopecuentHoro Genka cpYFP, a Taroke Obin paspaboraH moAXoa, MO3BOASIOMIMHA
ycrpaHsTs BnusiHue KosneGanuii pH Ha curnan ceHcopa. RexYFP Ov11 oxapakrepn3osaH B
CHCTEME in Vitro ¥ MpOTECTHPOBAH B KJIETKAX 3yKapHOT. JlaHHbli OHOCEHCOP OTAMUAETCA
OT aHAJIOTOB MEHBIITUM Pa3MEpPOM, a TAKXKe Ha JAHHBIA MOMEHT SBJIAETCS eANHCTBEHHBIM
OHOCEHCOPOM, € MOMOMILK) KOTOPOro MOXHO PETUCTPUPOBATH IUHAMHUKY H3MCHEHUS
coorHomieHuss HAJI+/HAJIH kak B uMTOIUIasMe, Tak H B METOXOHJPHUAX KJIETOK, TO €CTh
MO3BOJACT CPABHUBATH JUHAMUKY 3TOTO TIApaMeTpa B JBYX KAKYEBBIX KOMHAPTMEHTAX
KJIETKH.

JIOTHUHBIM ~ TIPOAOKEHMEM  J@aHHOM  paboTel  NpeAcTaBlIgeTCA  CO3JTaHHe
AHAIOTHYHBIX CEHCOPOB HA OCHOBE IIEPMYTHPOBAHHOIO KpacHOTo 0eliKa, WTO MO3BOJTHIO
Obl MUHUMU3UPOBATE (GOHOBEIM CHTHAJI M YBEJIHYUTH IMTyOMHY MPOHWKHOBCHHS CHTHANA
CeHcopa.

[ToyyeHHbie pe3ynbTATEI OONAAAIOT HECOMHEHHON 3HAYMMOCTBIO JANS HAYKH,
MEIMUMHBEL H  apmaxosoruu. CeHcopbl, pa3paldoTaHHbIE  ABTOPOM,  MOIYT
UCTIONB30BaThCA B (PYHIAMEHTANbHBIX HAyYHBIX MCCIICAOBAHUAX, a TAKXKE JIA ITOUCKA H
0TO0pa HOBBIX JIEKAPCTBEHHBIX NPENAPATOB, HANMpPABAEHHBIX HA CUCTEMbl MPOIYKIUH H
yruauzatud AQK u 1pyrux pelokc-aKTHBHBIX BELIECTB.

Jlucceprayys HanucaHa NO TpagULUOHAOMY IaHy - pabora coctodr u3
BBEJCHUA, 0030pa JUTEpaTyPHl, JKCIICPUMEHTAIBHOH 4acTH, pe3yJbTaToB U UX
0o0CYKJCHHA, BBIBOJOB, 3aKTIOYCHHUA, CNHUCKA COKpAICHME K COMCKAa JUTEpaTypH,
BrTOgaroIero 304 cepuiku. Jluccepranys usioxena Ha 127 cTpaHULax M COACPNKHUT 35
PUCYHKOB. Matepuan auccepTauuH U3JIOXEH MOCAEIOBATEIILHO, PE3YNbTaThl KKAOTO
pasgena JUCCEpPTALIMOHHOM paboThl B3aMMHO JONOMHAIOT W JIOTMYECKH pa3BHBAIOT

IOJIGKEHUA, VCTAHOBIEHHBIC ABTOPOM paHEC. HCCHGHOB&HI/IG IMpOBCACHO Ha BLICOKOM



METOAMYECKOM YpOBHE, INporenaH Oonsmoli oO0bem pabGotel. HamexuHocth M
JOCTOBEPHOCTh  TIONYYEHHBIX  AaHHBIX  olecrieuuBaercst  KBanu(puLIUMpPOBAHHBIM
NPUMEHCHUEM  COBPEMEHHBIX  MOJNEKYIAPHO-OHOMOTHUECKUX, OHOXUMMUCCKUX H
CIEKTPaJIBHBIX METO/IOB HCCIICIOBAHUNA. CaenanHblie BBIBOJBI XOPOTHIQ
apryMeHTHpoBaHbl. Jluccepranrondas padoTa HOCHT TONHOLEHHBIA M 3aBEpICHHBIH
XapakTep Kak B HAyYHOM IUIaHe, Tak U B OQOpMICHHHU. Pe3ynpTaThl JHCCEPTAMOHHON
paboTel AOKIAJBIBATHCE HA MEXIYHAPOIHBIX H POCCHMUCKMX HAYYHBIX KOHOEPECHUHUAX U
OImy0AMKOBaHB B POCCHACKHX M 3apyOCKHBIX XKypHaiax (Bcero 4 paGorsl # 2 mareHTa
P®).

O630p nuTepaTypH aJcKBaTHO OTpakaeT IoJoXKeHHe el B obmacTu
UCCIICAOBAHUA aKTHBHBIX QOpPM KUCI0pPOJa B OMOJIIOTUM U METOIOB HX Aereknud. llenn
paloTbl,  YCOBEPINIEHCTBOBAaHME  TIC€HETUYECKH  KOIUPYeMOro  (hIyOpecLEeHTHOro
Ouocencopa ans nepokcuaa Bogopoda HyPer, a Taxke cosmanme (IyopecUeHTHOTO
FEHETHYECKH KOAUMPYEMOTro ceHcopa Ha ocHOBe Oakrepuanbuoroe Genka T-Rex (Thermus
thermophilus) u nepmytupoBannoro xenroro d¢uyopectientHoro Oenka cpYFP s
MCCIICIOBAHUS AWHAMHKH U3MeHenusd cootHommeHns HAIH/HAJIH B sxuMBBIX cHCTEMax,
COOTBETCTBYKOT  TOCTaBJICHHBIM  3aAadaMm. Pasgen,  [IOCBAIIECHHBIM — MeTOAAM
ACCIICAOBAHHSA, B OCHOBHOM COACKMT ONMUCAHHE CTAHJAPTHLIX METOA0B MONCKYISPHOM
OVONOTHY ¥ MWKPOCKONMM M JOCTATOMHO NONHO OTPAXKAeT CUEKTP MCIOib3OBAHHBIX
METOAMK. Pe3ynwTarel HCCIEAOBaHUA {IOJHOCTBIO COOTBETCTBYIOT IIOCTABJICHHBIM
3aJayaM U BBIBOJIAM, a UX M3JIOKEHUE B JAUCCEPTALMM - MIIOKEHHIO B aBTopedeparte.
JOCTOBEpROCTE  TOJYYEHHBIX [JaHHBIX HE BBI3bIBAET COMHEHHS. B leloM,
AMCCEPTALIMOHHAS paboTa COOTBETCTBYET 3aABICHHOM CnenMantbHOCTH MonexkysapHast
Oononorus - 03.01.03.

Takue pe3ynpTaThl HMCCAEROBAHHH, KAK YCOBEPIIEHCTBOBAHHUE CTPYKTYPHI
TEHETHYECKM KOTUPYEMOTrO CEHCOpA MEPOKCHAA BOAOPONA M CO3JAaHHE CeHcopa AT
aerextiny HAJI'/HAJH, moxHo KkBanu(puIUpoBaTh Kak HayyHBIE JOCTHKEHWS,
UMEKOILME KaK (YHIAMEHTANbHOE, TaK M NPHKIAJHOE 3HAYEHHE IJIA MOJICKYJISpHOH
Ouonorun, GUOMeTUIMHEL U HapMaKoIOTHH.

Pe3ynsTathl HeeneioBaHus MOTYT OBITH HCIIONB30BAHEL B PA3NUUHBIX MHCTHTYTAX

PAH n PAMH (Uucturyt 6uoxumun uMeHH A.H.baxa PAH, Mucturyr Guonoruu reHa



PAH. HWucturyr Owonoruu passutus uMm. H. K. KomsuoBa PAH, HWucruryr
monekyisapHoit reHerukn PAH, WHerutyr MonekynspHoit Omonorun  um. B.A.
Ourensrapara PAH, Uuctutyt kanueporenesa PAMH, Uuctutyt 6noxumun um. A.H.
baxa PAH, UuctutyTr obmeii reneruku uM. H.A. BaBwiosa PAH, Uuctutyt nuronorun
PAH, Uuctutyt umronorun u reHetuku CO PAH), Ha 6uosiormueckoM ¥ XMMHUYECKOM
¢daxyapTeTax MockoBckoro I'ocyaapctBeHHoro Yuusepcutera uM. M.B. JlomoHocoBa u
Cankr-IlerepOyprckoro  I'ocyapCTBEHHOrO  YHHMBepcuTeTa, a  Takke  JIpyrux
npopUIbHBIX UHCTUTYTaX U yHUBepcuTeTax Pocenn u Beero mupa. ol

BrickazaHHble 3aMeuyaHMs HE YMaJSIOT 3HA4Y€HWs TIOJy4YeHHBIX B pabote
pesyabraToB. Ilo Bcem KpurepusiMm JaaHHas paGora orBevyaer TpeOOBaHHUSM,
npeabaBisieMbiM BAK Kk kaHAMJAaTCKUM aMccepTanusaM, a ee aBrop, bwian JImurpuit
CepreeBud, 3acay)XMBaeT NMPHUCYKICHUS UCKOMOI CTerneHu KaHaumaTa OHOIOTHYECKHX

Hayk no cneruaiabHocT 03.01.03 - «MonekyisipHasi 6u0JI0rus».

Ot3bIB  OOCY)KI€H ¥ YTBEPKIEH Ha COBMECTHOM ceMHHape JsabopaTtopuii
busznyeckoif OMOXMMMM, aHAIMTUYECKOH OMOXMMHMM M MOJICKYJISPHOW T'€HETUKU
®enepaibHOTO  TOCYJAPCTBEHHOIO  OIO/DKETHOIO  YUPEXKICHUS  HAYKH «I/IHCTmyf
6uoxumun uM. A.H.Baxa Poccuiickoii akajaeMun Hayk», mpotokona Nel or 25 anpens

2014 rona.

3aBejyronmii n1abopartopueii puznueckoit OMoxXumMmm,
JIOKTOp XMMHUYECKHX Hayk, npodeccop

Caunkuii A.1l.

28 ampens 2014 .
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