
MI4HVTCTEP CTB O HAYKI4 I{ BbICIIIEf O
OEPA3 OB AHVIfl P O CCI4IZCKOft

oEAEPAUI4I,I

(Dn4rrn"urHoE rocyAApcrBEHHoE
FrcAXETHOE YIIPEXAEHI4E HAYKI{

I4HCTI,ITYT
OI43I,IOJIOTIII4 PACTEHIIfr

um. K.A. Tr.rnnrpnrena
Poccuft cnofi arcaAeuurr HayK

127276, Mocxna, VI-276, BoraHn.recraa yl., 35
Ter. (499) 678-54-00, @axc (499) 678-54-20

E-mail: ifr@ippras.ru

ll pfi ut' Np 4.f
Ha Jtlb

OT3bIB
ne4yqefi opraHI{3aIIrrI4 Ha rvcaepralll4oHrryrc pa6o:ry fonenofi Tarr.surr HuKoraeauH
<lrac0yHxrJprfl. vr Sparuen:raIJprfl Mt'toxon4prafi, nazro$arr4fr Lr rn6e6 KJreroK Apox)Keft>
rIpeAcraBJIeHHyIo Ha coI4cKaHI4e yueHoff crerleH?I KaHAr,rAara 6taonor4recKr4x HayK rro
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[uccepralllloHHafl pa6ota T.H. forenofi rrocB.rrrueHa BbrrcHeHr4ro BJrr4.rrHr{r HoBbrx

MI4TOXOHApI4tUIbHO-Ha[paBJI9HHbIX aHTrrOKCrrAaHToB U [pooKcr4AaHTots Ha BbrneJreHHbte

MI4ToxoHApI4I4 lleqeHla KpbIcbI v KJI9TKII Apoxxcefi Yarrowia lipolytica u Dipodascus
magnusii, a TarcKe Iz3yqeHrlro B3araMocB.f,3kr Mex(Ay pa3Br4Tr{eM oKr4eJrr4TeJrbHoro crpecca c

SparueHra\ueft Ml4roxoHApuirurule.rrbro KJreroK Apo)ruKeft Saccharomyces cerevisiaei,

Alcrya'rrrnocrl TeMbI. I4gBecruo, qro MrrroxoHApI4r4 .rrBr.rrrorc.q ocHoBHhrM

IrcroqHI4KoM aKTI{BHux Sopna KI4cJIopoAa (AoK) ra BMecre c reM o4uoft Ias uau6oree
qyBcrBI4TeJIbHbIX unrueueff am AoK. B lureparype HaKarrJrvBaerc-fl nce 6omrue.uaHubrx o
ToM, r{To glzc@yurcqan MrlToxoH4praft rIoA BJIIzrHr4eM pa3Jrr4rrnbrx BHerrrnr4x 14 BHyrpeHHr4x

Qarropoa [pI4BOAI4T K noBhlllreunro o6pa:oBaHr4r AoK, Bo3Hr4KHoBeHr4o oKr{cJrr4TeJrbHoro

crpecca (OC), qro, B cBoro oqepeAb, vrpaer BDKHyro poJlb B Bo3HlrKHoBeHr4r4 MHofr4x
sa6oreeaHIafi r{eJroBeKa, BKJrroqat gwa6er, arepocKJrepo3, p&K, cocyArlcrhr e Lr

ueftpo4ereHeparl{BHrre 6oresHvt. llosrouy BecbMa aKTyuLJrbHbrM[ [peAcraBJrrrorc.f, [oAXoAbr
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I( JlerreHuro yKa3aHHbIX 3aooIreBa]F,]1,ir c r4crroJrlb3oBaHr{eM aHTI4oKcI4AaHToB, a B cryqae

oHKoJIofI4r{ecKHX oonesneft 14 npooKcI4AaHToB, rena 6olee ) ecltvr B Kar{ecrBe raKlrx BeIIIecrB

Bblcrynaror MI4ToxoHApI4aJrbHo-Ha[paBJreHHbre runoQranlHble Karr4oHbr, TaK Ha3rrBaeMbre

<CrynaveB I4oHbI)) (SkQ), AocraBJrruoqr{e JreKapcrBo He[ocpeAcrBeHHo K ero Mr{rrreHrM -
MI4ToxoHApHrM. Bnaecre c reM, oqeBkrAHa u seo6xoAr4Mocrb rrpoBeAeHr4fl TruareJrbHbrx

rrpeABapr{TeJrbHbrx AoKrr4Hr,rqecKr4x r4ccJreAoBasufi aefr.crBr4rr raKr4x Ber.ueerB, oco6esHo

BHOBI CirHre3r4poBaHur,rx (aHraoxcuAaHra SkQThy v rpooKcr4AaHra SkQN), Ha

QynrqnouplpoBaHl4e uzroxou4puft B ycJroBlrrx in vitro, a rarcKe Ha crpyKTypy

Mr4roxoHApvrftvr 6uoeueprerr4Ky KJrerrfl4 B ycJroBu.qx in vivo.

llor<asaHo, rrro, ecrll4 oKI4cJII4TerrbHbre [oBpex(AeHr4r npr4BoA-rrr K ueo6parzuuu

noBpell(AeHl{tM arpyKTypbr ra Qyur<qnr4 Mr4Toxougpui1 oro Mo)Ker crarb ornpanuofi roqrofi

B peaJrkrcar\uv rporpaMMlapyenrofi cMeprl4 KJIeroK (nKC) y x{r4BorHbrx, pacrenrafi vr

,Upoxxefi. lloorouy B KJIerKax Bcex orr4x opraHr43Mon orrpa6oraH MexaHr43M rro3BoJrruorqufi

yAaJr-rrb ueo6pauauo rroBpe)KAeHHbre r4rrr4 He Hyx(Hr,re s AauHrrfi MoMeHT Mr,rroxoHApuvr -
uuro$arutr, Koropat {BJrrerc{ ceJreKTraBHofi Qoprr,roft 6onee o6l{ero rpoqecca IIKC -
ayro$arvln. B Hacroqqee BpeMx rr,ruro$arprr aKTr4BHo r4ccJreAyercr Ha )rs4BorHbrx MoAeJr.f,x,

rIocKoJILKy HapyureHl4e gTOrO rrpoqeooa [pr4BOAr,rT K pa3rr4rrHrrnl ga6or9BaHr4.f,M. Hecir,rorpx

Ha ycnexl4, Aocrl,IfHyrbre B r43yrreHr4r4 uirro$arur4, B ToM rrr4cJle y .upoxNefi, Ao cvx rrop

MHofI4e cropoHbl 3Toro npouecca ocralorcr HeflcHbiMr,r. B qacruocrz, [peAcror4T BbrrcHrrrb

B3a[MocBfl3b Me)KAy OC, @parMeHTaur{eft uuroxosrprtritt, nauro$arueit uru6enuo rreror. B

sroft cssgla xoporueft MoAeJIbro Arr I43yqeHrrr r4HAyKrJvrvr 14 peryJrrrlzrz rvrvro$aruvt flBrrflwrcs

KJrerKr4 ApoNNefi. floeronay [poBeAeHuoe n Aauuofi pa6ore r4ccJreAoBaHr4e rrpoqeccoe OC-

r4HAyur4poBaHHbrx npoueccoB Sparnreuraq:z.u Mr4ToxoHApafi, uuro$aruuv ilKC e KJrerKax

Apoxtxeft c r4crloJlb3oBaHr4eM pa3rr4r{Hblx MeroArrr{ecKr,rx rroAXoAoB, or I4cnoJrb3oBaHl4t

Mr4TOXOHApr4aJrbHO-Ha[paBJreHHbrX aHTTTOKCT4AaHTOB Vr IpOOKCT4AaHTOB, AO MyTaHTOB C

AeJrerlu.rrMr4 feHoB, KoAr4pyrorur4x 6enxu-peryrrrropbr lauro(parnz, HecoMHeHHo

IIpeACTaBJT{erC{ aKTyaJIbHbIM I{ BaX(HbrM He rOJrbKO B TeOpeTI4rIeCKOM, HO t{ B npaKTI4rreCKOM

nJraHe, Anfl Jlyrrurefo rroHr4MaHr4r AaHHbIX npoueocoB B Bbrcrlrr4x opfaHI43MoB npl4

p a3rl4rrHbrx : a6 on ee anprflx.

Hosusua rroJryqeHHbrx pe3yJrbraroB. B pa6ore [3yrreHbr cnoficrsa HoBbIX

Mr4ToxoHApr4aJrbHo-HanpaBJreHHux <CnynaqeB r,roHoB)), a r4MeHHo, aHTI4oKcI4Aaura SkQThy

r4 rrpooKar4AaHTa SkQN Ha Mr,rroxo:orpvv )Kr4BorHbrx (neveuu xprrcu) I,I KJIerKu Apoxoxeft.

Eruo noKa3aHo, r{To aHTr4oKcr,rAaHT SkQThy, B orJrr4qr{e or paHee cI4HTe3I4poBaHHoro SkQl,



flB[rflercfl 6onee s$$er<rr,rnHblM aHTr4oKcr4AaHToM. Ou coxpaHf,Jr cBor4 aHTr4oKcr4AaHTHhIe

csoficrea s 6oree uupoKoM I4HTepBaJre KoHUeHTparyvit, (ot 0.5 lo 7.5 lmM), He nporBJrrJr

rlpoKoct{AaHTHyro aKTI4BHocrb npr{ yBerr4qeHr4r4 KOHrIeHTparJrrr4, a rarur(e 6nn cnoco6en

rlpeAorBpalrlarb e 6oree HI43KI4x KoHIIeHTpar1r4frx, ueu SkQl Bo3Hr4KHoBeHrre OC u ru6elr

ApoxlKeBbIX KJIeroK, I4HAyIII4pyeMyro mepm-1yrr4JrrrepoKcr4AoM (r-BHP - r43BecrHbrM

rlpooKcl4Aaurou). Kpovre rofo, Ha ApoxxeBbrx KJrerKax BrrepBbre r43yrreHo pa3Bvrrve pr

nocJreAcrBIax OC BbI3BaHHoro I-BHP n 6uro rroKa3aHo, qro OC Bo3Hr4KaJr BHar{alre B

Mr4ToxoHApkrflx, a 3areM pacrrpocrpauflItcfl Ha Becb o6r,eu KJrerKr4, rrro colpoBox(AaJrocr,

Qparnaeurar\uefr, Ml,IroxoHApvia. llpvt oroM SkQThy 6ur cnoco6eu npeAorBparqarb rr Aalre

o6parqa'rr Qparrr,renraqarc MI4ToxoHApuit u, [o-Br4Ar4MoMy, Mox(er 6rrrr r4crroJrb3oBaH rtfl.

rlerleHlrfl narorornfr , cB.f,3aHHbIX c oKlrcJrprreJrbHbrM crpeccoM.

Crpymrypa H coAep)fi aHrre Arrcceprarlnrr.

[zccepralll4t tlocrpoeHa rro rpaAr4ur4onuofi cxeMe 14 cocror4T r43 BBeAeHvr,, olzopa

Jll4Teparypu (nrnrouarcr{efo 3 rrranu), Marepr{aJroB 14 MeroAoB rrccJreAoBanvfl, oilvcn:nvrfl.

pe3yJrbraroB rrccJreAoBaHr4f n o6cyn<4euur (nxrrcqarcilIero 5 rrau), 3aKJrroqeHr4.s, BbrBoAoB

t4 crrr4cKa Jll{Teparypbr, BKJrroqaroruero 150 prcro.{Hr{KoB. O6:rerra pa6oru 102 crpauuqrr,

r4JrJrro crp arras Hrrft M arep r4aJr co cror4T vrs 43 p r4cyHKo B.

B uase 1 o6sopa Jrr4Teparypbr paccMarpr4Baerc.r rrcropprfl. 14 coBpeMeHHoe cocrorHr{e

npo6reuu oKI4cJrI,ITerrbHoro crpecca (OC) Lr poJrr4 aKrr4BHbrx Soprtr Kr4cJropoAa (A<DK) n

)Kr43Hr4 KJrerKrz, Ornae.raercr BalKHaf, poJrb Mr4ToxoHApuit s reHepaur4r4 AOK, a raKlKe

3Haqr4Mocrvr 4lrfl. KJrerKr4 r,r opraur{3Ma B rIeJroM noBpe)K[euufi. Mr4ToxoHApvfr. n p*yJrbrare

us6Hro.rHofi reueparlr4r4 vr HaKorrJreHrrr AOK B orr4x opraHeJrJrax. Orvreuaetc.a, lITo

oKr4cJrr4TeJrbHbre [oBpe)r(AeHr4r Mofyr 3arpafr4Barb npaKTr4qecKr4 Bce cTpyKTypbl

Mr{ToxoHAprafi or KoMnJreKcoe 3TI-{ 4o naeu6palr u {HK, qro qacro npr4BoAl4r K HapymeHl,Iro

$yuxqraonr4poBaHr,r.rr (4racSyHrcrlzr) opraueJrrr. B cBoro oqepeAb Ml{roxon,{pvurlonas.

4ucQyurcqrax 14 peAoKc-Ar4c6anauc cnoco6crnyror pa3BI4TLIrc mlrpoKoro ,r Bce

yBerr4r{r4Baroruero B Hacro.flrrlee BpeM.rr Kpyra narororzft, Ha3bIBaeMrIX

cno6o4uopaAr{KaJrbHbrMr4 sa6oresaHnflMr4, B o6sope aBTop paccMarpllBaer IIoIIrITKI4

r4crrorrb3oBarb aHT[roKclrAaHTbr ililfl npeAorBpailIeHut nocneAcrsufi OC, Hanpl{Mep, B

rrpeAorBpauleHr{r4 rrpouecca crapeHrrr r4 Bo3pacrriHx sa6orenaszft (uu$apxrri, LrHcyJIbrbI,

HeKoropbre $opnru para). llo4po6uo orrr4caHbr nper4MyrrlecrBa, Koropble Moxer Aarb B

upo$ulaxrure v JreqeHr4r{ TaKr{x sa6olesaHufi I4crIoJIb3oBaHIre MI4ToxoHApkIaJIbHo-

HaIIpaBJIeHHbIX aHTI4OKCI4AaHTOB VtIWt,I.IIfl, paKOBbIX KJIeTOK, IpOOKCIIAaHTOB.



Cle4yrcIque ABe rJIaBbI nlaro6sopa rocB.f,rrleHbr B ocHoBHoM orrr4caHr4ro 6elron,

yr{acrByrotql{x B rlpoqeccax crnxHlrs, u QparnreHTaur.ru Mr4ToxonApnfr., a raK}r(e B rrpouecce

untroQarlrlr. O6e ruraBbr Harrr{caHbr KparKo, Ho rrerKo, rrro roBopr4T o xoporreM 3Haurrrr

aBTopoM coBpeMeHuofi rureparypbl I4 yMeHr4ro nu6upaG uau6olee BDr(Hbre 14 xapaKTepHbre

cropoubl oIII4cbIBaeMbIX [poqeccoB, a raruKe orMerrarb Hx cner-1u$ur<y y Apoxxefi,

.flBtltlrcuuxc.t rI4AepaMI4 B r43yqeHI4I4 lruroQarua, rro cpaBHeHr4ro, Harrpr4Mep, c pacrennflMr4.

B tcaqecrse se6olrruoro 3aMerraHr4.fl K srofr qacrrr pa6oru cJreAyer orMerr4Tb orcyrcrBr4e

aflelllaarbHoro pa3AeJIa, flocB.rrrleHHoro trpoueccy ru6eru KrreroK, roropufi r4Meer cBoro

cnequQuxy y ApoNxeft, xor.f, rracrr4rrHo orr4 cBeAeHr4fl npr4BeAeHbr B o6cyxtgenara

loryr{eHHbrx pe3yrrbTaToB.

HecovueuHo, oAHI4M r43 ycronzfi, cnoco6creyrorqux ycnerxHoMy BbrnoJrHeHr4ro

Aauuoft pa6orlt, 6rIn su6op yAarrHbrx o6rer:ron (una nao4enefi) raccJreAoBanr4fl, a raKlre

rrcnoJrb3oBaHr4e uelroro apceuaJra coBpeMeHHbrx MeroAoB r4x r43yr{eHu.r. Hanpr4Mep, Arq

r43yqeHu{ p;r,:nav,LTKr Mr4ToxoHAxuit 6snu r4cloJrb3oBaHbr Apo)Kxu D, magnusii, frrfaHTcKr4e

KJIeTKI4 Koropblx 6uru yAo6nu IilflBnsyaJrtrcarJvrvr Mr4ToxoHApuit c rroMoulbro coBpeMeHHbIX

Mero.qoB Snyopecueursofi Mr4KpocKonr4r4. llpu r43yrreuuu rrpoqeccoB Sparuenra:g:a:a

Mr4ToxoHApuft u unroSarun 6onee rpr4roAHbr oKa3aJrrrcb Aportlnr4 S. cervisiae, 6tarogapx

HATI4III4IO Y HI4X MHOII4X MYTAHTOB C ACJICUI4.'IMI4 |EHOB OTBEI{ArcIIIIIX 34 AEIIEHI4E OP|AHEJIJI H

reHoB, yqacrByroul4x B o6pa:oeanrau $aro$opa v Sarocoiurr. B qerorra cJleAyer orMerlrrb,

qro r{cnolb3oBaHHble Arrcc9praHToM MeroAbr coorBercrBoBaJrl4 nocraBJIeHHbrM 3aAarraM I4

cnoco6crsoBaJlrr I4x ycleuHoMy peilreHuro.

B pas4ene <Pesynrrarbr u krx o6cyNgeHr4e)) ?r3rrolKeHbr pe3yrrbrarbl npoBeAeHHbIX

oKcrrepr4MeuToB vvx anaJrr43 c yqeroM r4Merorur4xc.rr JrkrreparypHblx AaHHrIX. B uane I s:roro

pa3AeJra o3arJraBJressofi <<Apoxxenue MoAeJrr{ ;.Irfl vaaile1oBalilfl [vHavrzrKr4

nruroxou4prafi> o6r-scusrcTor npr4rrr4uu nrrbopa ApolKlKek D. magnusii lnx [poBgAeHHbIx

r4ccrreAoBauufi. Boslao)r(Ho, qacrb s'rofi rraebr Moxuo 6rtro 6u nepeuecrlr B Mero,4I4Ky.

[anee nprrBeAeHbr r4HTepecHbre pe3yJrbrarbr, noKa3brBa]oull4e B peanLHoM BpgMeHI4

Sparueuraur4ro Mr,rroxoHApr4aJrbHoro perr4KyJryMa e xreKe D, magnusii, rIoA BIII,IxHI4eM

rrpooKcr4AaHTa /-BHP AJrfl r{efo 6ula r4crroJrb3oBaHa Time lapse - MI4KpocKoIII4{ c

noxagponoft ctelrxofi. MopQonoruro uuroxou4puft BbItBJrrJrLI c rloMolublo

SnyopecqeHTHoro 3oHAa MitoTracker Green FM, Iloryuenuble pe3yJlbrarbl noKa3a,rz

trepcneKTr{BHoerb ?rcrroJrb3oBaHr{.rr ApoNxefi D. magnusii [rrfl vrsy.v.enr4fl. BorlpocoB



cB-[3aHHbIX o AI4HaMI4Kofi 14 AercQyHKur4efi Mr4ToxoHApr,rft, qro 6buro peaJlr43oBaHo npr4

npoBeAeHr{ra 4allueft rtrux prccire4onaHNfi .

B rrtaee 2 sroro pa3AeJIa 6stwt [pr4BeAeHbr pe3yJrbrarbr orrbrroB tro cpaBHr4TeJrr,HoMy

I43yqeHI,Ilo BlrLrflHr4fl AByx aHTr4oKcLrAaHToB (uonoro SkQThy a paHee crrHT*r,rpoBaHHoro

SkQl) Ha I43oJII4poBaHHbIe MI4ToxoHApuu neqeHr,r Kpbrcbr, a raKr(e Ha KrrerKlr ApoNxrefi.

Eulo IIoKa3aHo, tlro o6a aHTI4oKcr4AaHTa crr4MyJrr,rpoBaJrvr rsrxatzre B cocrofl:nzrzr 4 (r.e.

o5nal.wrut paso6u{arculanr Aeftcrnzenr), BoccraHaBrrr4BaJrr4eb AbrxareJrbuoft qemro, cHr4xaJrr4

vervl6paHHrrfi [oreHIII4tLJI kr B Hr43Kr4x KoHrIeHTpaUr4rx cHrDKaJrr4 [poAyKqrrrc AOK

Ml{roxoHApLrfiMvl O6napyNeHo, qro SkQThy rBJrrercr uau6olee s$SexrrznHbrM r43 Bcex Ao

cl4x rlop I4ccJIeAoBaHHbrx aHTr4oKcr4AaHToB ceMeficrsa SkQ. KpoMe roro, npeABapr4TeJrbHa.f,

vnxylaryvx KrIeroK D, magnusii c SkQThy He roJrbKo rrpeAorBparuara /-BHP-

I4HAyUI4poBaHHyro Sparnaen:rallr4ro uuroxougpvrfi, Ho raK)Ke MorJra BoccraHaBJrr,IBarb

Ml,IToxoHApualnurrfi peruKyJryM rrocJrg ero SparnreHTaukrr4 rroA BJrr4rHr4eM trpooKavplalrtTa.

B crie4yrolleft uane anarorr4rrHoe r4ccrreAoBaHr4e 6suo rrpoBeAeno B orHorrreHnrr AByx

lpooKcI4AaHToB - SkQN 14 MitoK3. Frrno rroKa3aHo, rrro o6a BerrlecrBa B Hr43Kr4x

KOHIIeHTpaIII4.f,X aKTI4BI4pOBaJTH npOAyKrIr4rO HzOz MTITOXOHAqVTflMVT rreqeHr4 Kpbrobi, npu

groM rIpooKcI4AaHTHufi e$Serr SkQN 6un 6onee Bbrpalr(en. O6a [poKocr4AaHTa Bbr3brBaJra

AerIoJIf,pH3aIII4Io BHyrpeHHefi naerra6paHbr Abrrrraruvx Mr,rroxoHApvtfr., vrurulvtponanv ckrHTg3

ATO, yav[ruBarrl4 AeloJlflplr3yrouee Aeficrnue ]r(r4pHbrx Kr4cJror vr v*p1yr\LrpoBarrv orKphrrr4e

Hecneqra$rz.lecKoft ur4Krrocnopr4H A-vyecrnur:emsofi nopbr (mPTP) Bo enyrpeuuefi

uerraOpar-re opfaHeJIJL Xoporuo r43BecrHo, rrro r4HAyKrIr{.r{ mPTP B cocro.f,Hza srrcoxofi

npoBoAl4Mocrlr, KaK rlpaBl4no [pr4BoAr{T K rra6enu KJIeroK, B ToM rrI4cJIe, no rlyrr4 IIKC, y

xI4BorHbIX, pacreHl,Ifi u 4pox<xteft. 3ro 6rrro [oATBepxAeHo rrpu AalrseftureM r43yrreHr4r4

;eitctsvrx yKa3aHHbrx [pooKar{AaHToB Ha KJrerKrr ApoNNefi D. magnusii.

B fnaee 4 6rrno r43yqeHo Brrr4flHne oKr4cJrr4TeJrr,Horo crpecca (OC), r4HAyur4pyeMoro /-

BHP sa Sparnaenraqulo Mr4ToxoHApuft e xrerKax Apolr(xeit D. magnusii 14 Bo3Mox(Hocr[,

r4crrorrb3oBaHHf, Tecrr4pyeMbix aHTrzoKcr4AaHToB AJrfl peryJrfl{r4r.r ororo rrpoqecca. 3a

pa3BVTIreM OC cneAra[rur c I4crroJrb3oBaHr4eM $nyopecqeuTHbrx 3oHAoB (MitoSox Red u

H2DCF-DA) , xoropbrMr4 HafpyxaJrr{cb KJrerKr{ Ao eosAefic'rBkrfl. npooKcrrAaHTa. Pesymraru

r4ccJreAoBauufi noxasarr\ B rracrHoc'ru, uro OC, r4HAyur4poeaHHrrfi /-BHP pa3BnBarafl,

BHaqaJIe roJIbKo B MI4ToxoHApvrflx, a 3areM oxBarbrBaJr Bcro KJrerKy (r.H. reuepanusonaHurrfi

OC). @parMeHTarlr4r Mr4roxougpuir. rpeArrrecrBoBaJra reHepaJrr,r3oBaHHoMy OC. I,lnrepecHo,



qTo TecTI4pyeMbIe aHTr4oKcr4AaHTbr cHrDKrLJrrr [poAyKrlr4ro AOK Mr4ToxoHApLrflMkr, Ho Jrr4rxb

He3H a\rprTeJrb Ho cHr4x{aJrH f eHep aJrr43 oB aHHbrfi o c .

B 3aBeplxarcruefi qacrr4 pa3AeJra (fnana 5) npeAcraBJreHbr oqeHb rrHTepecHr,re

pe3yrlbrarbl IIo Bbl.rrBJreur4ro B3arrMocBfl3vr naeN4y OC, Sparnaeura\uefi. Mr4ToxoHApuir. r,r

rrtlaro$aruefi n 4porxxax S. cervisiae. B ycneuruoM BbrnoJrHeHr4r4 Aannofi qacrr4 pa6orrr

ollpeAeJrtroqylo poJlb cblfpaJro LrQrroJrb3oBaHr4e MyTaHToB c AeJreuuflMvr reHoB,

KoAI4pyIouI4x HeKoropbre KrrorreBbre 6erxu, yqacrByrorur4e B rrpoqeccax Sparnrenra:qlz'kr

Mr4ToxoHApuit. u nuroQaruu. B qacrHocrl4, 6rtro rroKa3aHo, uro OC, Bbi3BaHHbrfi /-BHP,

rrpr4BoAI4JI x SparuerTagkr Mr4ToxoHApwfr, vt nauroQarur4 B KJrerKax S. cervisioe AI4Koro

rrrraMMa, V uyrauroB c yAaJreHHbrMr4 6emauz Dnml a Fisl orBercrBenHErMr.r 3a AgJreHr,re

MraToxoHApraft, OC He Bbr3brBar nonuoft Sparuenra\vv Mr4ToxouAprraJrbHoro perl4KyJryMa,

Myrariru S. cervisiae, ilLirrennue 6enxa Atg8 oreercrBeHHofo sa o6pa3oBaHl4e Saro$opa,

B orrrr4rrue or .upoxxefi ALrKoro rr4rra raruKe He o6uapyxurara Sparl,renra\hvr

uuroxoH4pufi u uuroSarrau B rrplacyrcrBr4r4 /-BHP. Kpovre roro, B npl4cyre'tavrlr

[pooKcr4AaHTa y gTofo IIITaMMa 3HaquTelbHo Bo3pacTaJla KIeTorIHaq CMepTb, qTo

cBr4AereJrbcrBoBaJro o sarqurnofi ponr4 uuro$aruu B [oAAep)r(aHl4rr xkI3HI4 KJIeTKI4 B

yc.nonzxx OC.

B 3aBeprrreHr4e paccMorpeHr{.s sToro pa3AeJra cJreAyer orMerl4Tb xoporuuft

rrJrJuocrparusHHfi MareprraJr Ar4cceprar{r4r4. .fpxue qerKl4e Qororpa$rau, xoporuo

npoAyMaHHbre 14 TrrlareJrbno BbrloJrHeHHbre pr4cyHKr4 cyxlecrBesHo o6nerqalor noHI4MaHI4e

IIOltYtIeHHbIX AaHH'IX'

B pasgele <3arlrorreHr4e)) aBTop, KparKo anaJrurcvpyer flonyqeHHble pe3yJlbrarbl,

orMer{aer uav6oree BaxHbre vr3 :g,rrx, [peAJlafaer nyrr4 14 nepcneKTI4BbI I4x pa3Bl4Tprg. pr

lpr4MeHeHr4f,. llocxonrry gToro pa3Aena, K cox{aJreHr4ro, Her B anrope$epa're,

rrpgAcraBJr fl.zTcfl, ueo6xoAraurru eqe pa3 neperrr4crurr Han6oree flpKl{e, Ha HaIrI B3rrqA,

pe3yrrbrarbl Al4cceprauuoHuofi pa6o'rrt :

a) npone4eHo BcecropoHHee I4ccJreAoBaHr{e HoBr,rx Mr4ToxoHAppIiLrIbHo-HarIpaBJIeHHbIX

BerlecrB, aHrr{oKcr4AaHra SkQThy u npooKcr4AaHra SkQN, Ha 6uoeneprerl4qecKl4e

napaMerpbr uuroxou4pufi v uopQoloruro STZX opraHeJIJI B Apoxx(eBblx KJIerKax.

llolyueuurre pe3yJrbrarbr rloKasaJrr4 BbrcoKyro eQQexrnnuocrb grl4x rlpelaparoB, qro

no3BoJrrer crrr{Tarb }rx [epcneKTr{BHblMrr Anr npo$I4JraKTI4KI4 14 JIeqeHI4.{ pa3rl4rrHblx

sa6oresauuft;



6) B Aponcx(ax D. magnusii, o6raAaroqzx aKrraeHofi 4zHauurofi uuroxougpufi

u3yqeHo pa3Brrrl4e Bo BpeMeHu OC, [pr4BoA.rrqero K Sparrraeura:qlztv Mr4ToxoHApvtfi u ru1etvt

KJIeroK. lloxasaso, rITo Sparrraeuraqu-a uzroxou4puft BcerAa [peAurecrBoBaJra

reHepaJII43oBaHHoMy OC u 6wa cB.a3aHa c BHyrprrMr4ToxoApr4aJrbHbrMa AOK;

n) neyueuo BJrr4trHr4e pa3rrr4rrusrx 6enroB, yqacrByroqprx B npouecca SparueHTarJnr4

MI4ToxoHApufr u vrrro$arua e ycrofiqr,rBocrr4 AporxNeft S.cervisiae x OC. IlolyueHuue

pe3yJlbrarbl cBl4AereJlbcrByror, rrro Qparnaeuraqua uuroxongpufi kr uraro$arua Moryr

BbiIIoJiH.f,Tb 3auII4THyto Qyurcqraro fipir OC, npenrrcrBy{ rw6erru KrreroK Apoxxefi.

[ocronepHocrb u anpo6aqnq noryrreHHbrx pe3yJr[,TaroB He Bbr3brBaer coruuenufi.

Pe:ylrrarsl pa6orrr AoJIolI(eHbI Ha poccuficxutx u Me)KAyHapoAHbrx rcou$epeuur4f,x 14

cI4MIIo3I4yuax. llo reMe Ar4cceprar{uossofi pa6oru ony6larosaHo 6 crareft B BeAyrrlr4x

oreqecrBeHHhlx u :apy6exHbrx )KypHaJrax, BxoAtrrrllrx B [eperreHt BAK P@, u 12 reszcos s

MT epvalrax ro H S ep euqufi .

.Bunogu o6ocnosaHbl I4 coorBercrBy[or rrocraBrleHHbrM 3aAar{aM r4ccrrgroBan:afl rI

rIoJIyqeHHbIM pe3yllbraraM. AnropeQepar Ar4cceprar\uu BKJrroqaer s ce6.{ nce ueo6xoAr4Mbre

pasAeJrbr pr B ueJroM cooTBeTcTByeT coAepxaHr4ro ArrccepTauJ.dv.

TeoperuvecKaq u npaKTnqecKaff 3Haqr{Mocrr pa6oru.

Heo6xoAznao orMerl4Tb, trro noryrreHHbre T.H. fonenofi pe3yrrbrarbr rro3BoJrr4Jrr4

noATBepAIrrb rIpeAcraBJIeHI4e o porz g:'z:r'av':aKr Mr4ToxoHApvtit u nauroQarlu4 B KarrecrBe

BDKHrIX 3aIIII4THrIX MexaHtr3MoB, rrpeAorBparlarcuax rnOelr KJIeroK, B AaHHoM cnyqae,

KJIeroK ApoNxefi B ycJroBr4rx oKr4cJrr4TeJrbuoro crpecca, C yverotr rofo, vro SparueHTarfvrfl

uuroxou4pufi B ycJIoBI4{x OC Moxer 6uu oAHr4M rrs nepBr4qHbrx MapKepoB psla

uefipo4ereHeparl{BHbrx sa6oree auuit, B r{acrHocrz, 6oleouu Anurefiuepa, noryrreuHbre B

pa6ore pe3yJlbrarbl rroKa3brBaror, rrro npeAorBpaueHr.re SparueHra\vvr l,rzroxoH4pzfi,

Hanpl4Mep, Q I4C[OJIb3OBaHI4eM MI4TOXOHApZaJIbHO-HanpaBJreHHbIX aHTI4OKCI4AaHTOB, MOXeT

crarb HoBbIM IIoAXoAoM B JreqeHr4r4 TaKr4x 6oresHeft. Cyxr^ rro pe3yJrbraraM

Arlcaeprallaouuofi pa6oru, oAHr4M !r3 TaKkrx sau6olee eS$exrneHbrx Mr4ToxoHApuaJrbHo-

HanpaBJIeHHbIX aHTI4oKcr{AaHToB Mo)Ker 6urr SkQThy. Tarnvr o6pa.:ou, noryrreHHbre B

pa6ore pe3yJrbraru 6y4yr cuocobcmoBarb pa3Br{Tr4}o HoBbrx noAXoAoB n 6uoxul,rzqecKr4x

14 M enr4Ko - 6 u or o rrl.re c KI4x 14 c cJr eno B aHr4f, x.

3arueqanuq. Hayuuaa ueHHocrb pa6oru 14 HoBr43Ha noJryqeHHr,rx pe3yJlbraroB He

Bbr3brBaror couueuufi. Biuecre c reM rrplr auaJrrz3e Ar,rcceprarluouuofi paOoru v ee

anropeQepara Bo3Hr{K psA sarde.raHr4fi :



1. (DopuyJlapoBlfl4 ueJII4 I4ccJreAoBaHvrs. 14 rrocraBJrgHHbrx 3aAaq B aBTopeSepare u

TeKCTe Ar4CCepTaUI4r4 rI aCTHTIH O He C OB IIaAarOT.

2. B <O6sope Jll4Teparypbr> 6uro 6rr x(eJrareJrbuo r4Merb orAeJrbHyro rJraBy,

nocBsIrIeHHyIo [poqeccy ru6eJrr4 KJrereK u ee oco6eHHocrrM y.UpoNxefi.

3. B pa3AeJIe <Marepua"nn u MeroAbr)) orcyrcrByer MeroAr4Ka orrpeAeJreHr4t

BoccrauoBrleHl4f, SkQThy a SkQN KoMnoHeHraMr4 AbrxareJrbsofi qeuu (prac. 2.1,3., pvrc.

3,t,2.\.

4. Cre4onaro 6rr [puBecrr4 3aKJrrorreHr4e, r4Merorqeecr B rvcaepraglz'v) B

anropeQepare.

5. B <<Cnzcxe Jrr4Teparypbr)) Her e4uuoo6pa3krfl crkrt.a B Harrr4caHnr4 wasna:auit

crarefi.

6. Xorerocr 6rr ycnrruraru MHeHrre aBTopa rro noBoAy r4crroJrb3oBaHr4r (r4oHoB

Crynauena> B Iue4rzquucrofi [paKTr4Ke, a rarcKe o [pnMeHenr4rr [pooKcr4AaHToB rrprr

JreqeHr{r4 paKoBbIX sa6oreuaHrafi .

3aKmo.reHue.

Hecuorpx Ha r4Merour4ec{ 3aMe.uanvrfl, Ar4cceprauraoHHafl pa6ora foresoft TaurHrr

HuKoraesnsr <[uc$yHKur4f ra SparueHTaur4.rr MrzToxoHApuitr, ururo$arraa u ru1ets KJreroK

ApoNxefi>) [por43BoAr4T xopomee Bnerrarrenr4e u trBJrrercfl sanepueuHoil HayqHo-

rnaruQnxaqraouuofi pa6orofi. OHa npe4craBJrrer co6ofi cepbe3Hoe [rccJreAoBaHl4e B oAnoft

vr3 sara6oree aKTyaJrbHr,rx o6racrefi conpeueHuofi 1vtoxvtwrw v 6nororrara ApoNxefi.

Anroponr iloryqeHbr HoBbre AaHHbre o6 yuacrvu Mr4ToxoHApua-nruofi cr4creMbr B peaKul4r{

KJreroK Apoxxefi Ha oKrzcJrr4TeJrcurrfi crpecc, a raKlKe p.ana xapaKTepr4crl4Ka HoBbIX

Mr{ToxoHApr4aJrbHo-Ha[paBJreHHbrx aHTuoKcrrAaHToB u npooKcr4AaHToB. Axryarsuocrn

paocMarpr4BaeMbrx BorrpocoB, HoBI43Ha, AocroBepHocrb, o6ocHosaHHocrb HayrrHbIX

noroNeuIafi, HayrrHo-[paKTlrqegKat 3HarrzMocrb roryqeHHblx pe3yJTbraroB

cBr4AererrbcrByror o roM, rrro Auccepraur{oHHat pa1ora coorBercrnyer rpe6oeaHl,Lf,Nd u. 9

<lloloxesns o trop{AKe flpr4cyxqeHr4f, yr{eHbrx creleneft)>, yrBep}KAeHuoro

rocraHoBrreHr4eM llpanure;rbcrBa PO or 24 cenrx6pr 2013 roAa Ng 842 (pe,q. or

1109.2021), a ee aBTop folena Tarr-sua HuxoraenHa 3acJrylxr4Baer rlpl4cy)KAeriraq rclcollofi

crefleur4 KaHArrAara 6raoloruqecKr4x HayK no crreur4aJrbHocru 1.5.4. EuIoxuMurfl,.



AbrxaHr4.rr pacTeHr4r H MexaHr43MOB

K.A. Tranazpr3eBa PAH L[yraenuna

gro p gryJr flrJrazr r4ucrr,rryra Qrasuolou4r4 pacreH uitt uw.

Anexcau4pou fpzropbeBr4qeM.

[raccepraqux foleeoft Tarr.surr HuKoJraeBHbr <{zc$yHrrryrfl. pr @parueHraqna
MI4ToxoHApuft, nauroSarrax u ra6ear KJIeroK ApoxNefi>, [peAcraBJreHHar Ha cor4cKaHr4e

yueuofi cre[eHl4 KaHAI4Aara 6uolorzrleeKr4x HayK rro cnerlr4ilJrbHocru 1.5.4. FzoxvrM4g,

3acJlylrraHa, or3blB Ha Hee 3acrylraH v yrBepXAeH Ha sace1aHprw na6oparop2rw 1brxa1wfl
pacreutrfi Ir MexaHI43MoB ero peryJlfrr\w uncrr4Tyra @zsuororrav paare14ft zrr,r. K.A.
Trauupxsesa PAH 11 uras' 2023 r., rpororcon Jrlbl; oonoBHoe HayqHoe HarpaBJreHr4e

na6oparoprztr coorBercrByer reMarr4Ke [voaeprarg4vr.

Orsrrs Ha Al4ccepraul4lo foresofi T.H. noAroroBJreH 3aBeAyroqHna na6oparopuefi

11 Ma.s 2023 r
3ane4yrorquit naloparopraefi AhIXaHr4r pacreurfi r4 MexaHu3MoB ero peryJr.rrqrrr

Izlucrr'Iryra Su:uonorkIl4 paareulaft rau, K.A. Tuur4p.rr3eBa Poccuficroft ara4eu uvHayK,

AoKrop 6uonoru'IecKl4x uayr (cneqpraJrbHocrt 1.5.21- <(DuguoJrorr4r uluoxuwux
pacreHzfi>)

lllyraee AnercaHgp fpraropreeuu
@e4epanrHoe rocyAapcrBeHHoe 6rogxcerHoe yqpelxAeHrre HayKr4 tr{Hcraryr Srasuororrau

E-mail : ag_shugaev@ ippras.ru, ag- shugaev@ifr.moscow
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pacreuwit uu. K.A. Tvunpxseea pocczficxofi

yn. BoraHr4qeeKa.fl, A. 35, pa6o.rzfi rele6os:

aKa4eulrv HayK, aApec: 127276, r. Mocx.na,

+7 (499) 678-s3-40.
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