OT3BbIB opunnaanuoro onnonenta
Ha IHCCEPTAUHIO HA COHCKAHME YYeHO cremenn
KaHauaaTa Ouosoruyeckux nayk Llopaesa l'eoprusi BuraibeBuua
Ha Temy: «Pouib Gesika BoccTanoBlieHus ¢payopecuenuuu (FRP) B peryasinnu
¢doTonnkia opan:xeBoro KapoTHHouanoro 6eaka (OCP) u ¢oTozamuTHbIX
MeXAHU3MOB UHaHOGAKTEpHI »
1o cnennaapnocTH 1.5.2. — «buopuzuka»

Huccepranus llopaesa I'eoprust Buransesuye IMOCBSIIEHA HCCIIE/I0OBAHUIO
KOH(DOPMALHOHHBIX H3MeHEeHH OpatKeBoro KapotuxonaHoro denka (OCP) npu
¢oroakTHBanKK, 0coGoOe BHMMaHUE aBTOP  yIeAA€T H3Y4YEHHI0 MeXaHH3Ma
B3aHMOJEHCTBUS Oellka BOCCTAHOBIEHHS duyopecuenimu (FRP) ¢ nepexoubivu
coctostnusimu OCP,

AKTYyaIbHOCTBH TeMbI HCCI0BAHMS

OparkeBblii KapOTHHOMIHBIN ek (OCP) urpaer Baxuyto ponb B 3amure
CBETOCOOMPAIOIINX KOMILIEKCOB unaHobakrepuii or (oronospexennii. ITox
NEHCTBHEM CBeTa BBICOKOM WHTEHCHBHOCTH  3TOT Oelnok moxsepraercs
KOH(OPMAIIMOHHBIM M3MEHEHHMSIM, TEPCXO/IMT B aKTHBHYIO (DOPMY, B KOTOPOI OH
CBA3BIBACTCA C  (QHKOOMIMCOMAMHM M NpejoTBpalnaeT nepesayy SHEpPruH K
(boTOCHHTETHYECKHM  peakIHOHHBIM nentpam.  Xors OCP  cnocoben
CAMOCTOATENIBHO ~ TEMHOTE  BO3BpPAIIATECS B HEAKTHBHOE COCTOSHHE W
OTCOCAMHATLCS OT (PUKOOMIIMCOM, y MHOTHX LIMaHOaOKTepHil eCTh crielHalbHbIH
0e/10K BOCCTaHOBIIEHUS (IIyOpeClieHITHN (FRP), koTopsIii yckopsier stot mporecc.
Hecmotps na To, 4to 33 nociennue rois 6noma paspelieHa NnpoCcTpaHCcTBEHHAs
ctpykTypa OCP u FRP 1 ux koMmmnekca, Mexanusm B3aUMO/IEACTBUS ITHX OEJIKOB,
a TAKKE CTPYKTYpa MPOMEKYTOUHbIX cocTostnuii OCP B (oTonukne ocraBammch
HeusyvqeHHeiMU, ucceprauusi 1lopaesa [.B. B 0CHOBHOM TIOCBSIIIEHA PelIeHHIO
9THX, HECOMHEHHO, aKTYalbHBIX JUIA HAYKH BOIPOCOB. '

Hayunast noBu3Ha nostyyennpix pe3yJbLTaToB

B cBoeit pabore Ilopaes I'.B. ucroinzopan KOMITJIEKCHBIM IOJX0J C

HCIIONIE30BAHMEM  PsiZla  CIIOXKHBIX  COBPEMEHHBIX — OITHUECKHX METOJI0B H

MYTaHTHBIX popm OCP ¢ 3ameHAMH KITIOUeBEIX dMHUHOKHCIIOT, 9TO IO3BOJIHIO



€My, BO-IICPBBIX, OOHAPYKUTH HOBBIE MEPEXOIHBIC COCTOSHMUS ¢dorouukiaa OCP u
YCTAHOBMTE HX (PyHKLUMOHANBHBIC POJIM, , BO-BTOPbIX, TOKA3ATh B3AHMONCHCTRHE
FRP ne Tonpko ¢ akTuBHOI KpacHOi (opmoit OCP, HO W ¢ TIPOMEKYTOYHBIM
KOMIIAKTHBIM  ()OTOAKTUBHPOBAHHEIM  COCTOSIHHEM, NpeloTBpalias  cam
AaNbHEHIIMA  MepeXo/l B  aKTMBHOEH COCTOSHHM M cBsspipanue OCP o
(huxoGuicomoii. Takum 06pazom, HayuHAS HOBU3HA uccnenosanus Lopaesa I'.B.
HE MOMJICIKUT HUKAKUM COMHEHHSIM.
O6ocHOBAHIOCTEL M OCTOBEPHOCTD MO/IYYEHHBIX Pe3yJIbTaTOB H BbIBOJ0OB

JloCTOBEPHOCTL TONYUEHHBIX JIaHHBIX MO/ITBEPIKIAETCSA HCITIOJIL30BaHHEM
COBPEMEHHBIX ~ OMODHU3HYECKHX  IKCIIEPHMEHTATIBHBIX METO/IMK,  OOJBIIKMM
KOJIMYECTBOM I10BTOPOB HBMGPGHHI‘;I,‘ IIPUMEHECHHEM HEOOXOJIMMEIX METOAO0B HX
MATEMATUIECKOTO  aHamM3a M CONOCTaBICHHEM pe3yNbTaToB, —MOJYYEHHBIX
Pa3IMHBEIMA MeTONaMH. Hay4HbIe 0M0XKEHHUS W BBIBOJIBI AMCCEPTAIMH OCHOBAHbI
Ha TIIATCIPHOM aHaTHW3€ IIOMYYEHHBIX pE3YIbTAaTOB C YYETOM IOCITETHHX
JOCTHXKEHUH B U3y4yaeMOH 00J1acTH.

JlocToBEpHOCT pe3ynsTaToB, 060CHOBAHHOCTEL BBIBOJIOB U NpHU3HAHHE HX
Hay4HBIM COODINECTBOM TaKkKe TOATBEPHKAAETCS ISTBIO MyOJMKALMAMU B
aBTOPHUTETHBIX PELIEH3UPYEMBIX MEKAYHAPOIHBIX M3IAHUSIX.

Ouenka cogepixanusi AuecepTannoHHOI padoThbl

Huccepranust [lopaesa I'.B. umeer KJIACCHUYECKYIO CTPYKTYPY M COCTOHUT H3
BBC/ICHUS, TPEX OCHOBHBIX paszieoB («O030p suteparypbi», «Matepuansl
METO/bLY, «Pe3ymbrarel W 0GCyXKIeHHE»), 3aKTIOUYEHHUS, BBIBOJIOB, CITUCKa
JUTEPATYPBI, cocToAmero u3 108 HCTOYHMKOB, BCE W3 KOTOPBIX AHIJION3BIYHBIE.
Marepuaibl nuccepranuy U3aoxkeHsl na 132 CTpaHHILIAX MAIIMHOIIHCHOTO TEKCTa
W TIpOHTTIOCTPUPOBaHbl 26 pucyHkamu. Ilo pesyssratam, [I0JIy4eHHBIM B
AUCCEPTALIMH, ONYOIMKOBAHO 5 Hay4dHBIX paboT B peuemﬁipyemmx KypHanax,
PEKOMEHIOBAHHBIX NI 3alllMTHI B JUcCepTallMoHHOM coBeTe MI'Y umenu M.B.
JlomoHocOBa M MHIEKCUPYeMbIX B 6ase nanHbx Web of Science, B Tpex craresx

I'eopruii Buranseruy sissiercs meprbiv aBTOPOM.



Bo BBenemmm packpbisaercs akTyanbHOCTE BLIOPaHHOH Tembl paboThl, a
TAaKKE N1aeTCs OUCHKA CTEIEHHM H3YYeHHOCTH TeMbl Hccile/joBaHus. |lers paboThI 1
€€ 3amaud  CcQOpPMYIHMPOBaHBI  JTOrHYHO, MOJYCePKHYTbl Hay4Has HOBH3HA,
TCOpCTHYIECKad W IIPAKTUYECKas 3HAYMMOCTh paboThl. IIpecTaBieHsl OCHOBHBIE
TIOJIOXEHHs, KOTOpble GyayT BbIHECEHBI Ha 3alllMTy, a TaKxke uHbopMmanus oo
anpodauuH MPOBEAEHHOIO HCCIEN0BAHMS, OHUCAH JIMYHbL BKJIaJl COMCKATeJIs.

B o630pe auTepaTypel nano kparkoe, HO TOCTATOUHO JeTallbHOe OMHCAHUE
CTPYKTYPHOH OpraHW3allid CBETOCOOHPAIOIINX KOMILJIEKCOB nrMaHobaKTepHid,
CTPYKTYPBl ¥ (QYHKIMOHAILHBIX ocobenHocTell Geykos OCP FRP, takke
PacCMaTpUBAIOTCST M3BECTHBIE OCOOEHHOCTH B3aMMOMECHCTBUS JTHX OCIKOB U
MMCIOIIHECS CTPYKTYPHbIE MO/IENIH, ONMCHIBAIOLINE TO B3aUMOIEHCTBIE.

I'maBa «Matepuaibl M MeToabI» HamUcaHa OCTATOYHO noapobHO
COOTBETCTBYET IPEBSBISIEMBIM K JccepTalusamM KpPUTEPHSIM
BOCTIDOM3BOAMMOCTH. B 5TOM pasmene pawel cBemeHus 06 oOBeKTax
HCCIIC/I0BaHNsA, SKCTIEPUMEHTAIbHBIX YCIOBHSIX M IMPUMEHEHHBIX B MCCIENOBAHUH
Meronax. Mcnons3oBaHHbBIE QMCCEPTAHTOM METO (bl MHOT000Pa3Hbl ¥ BKJIIOYAKOT
MOJIEKYJISIPHO-0MOTOTHYECKHE ¥ OHOXMMUYECKME METOIbI MIOJIyYEeHHS, OUYHCTKH U
XapaKkTEPUCTHKH  UCCTENyeMBIX (OpM  OeNKoB, MeTOABl  (IIyOPEeCLEHTHOIO
MEYCHHsI OeNnKOB, a TakkKe OOJBLION KOMILIEKC OHODU3NUECKHX METO/I0B
OTITHYECKOH CIIEKTPOCKOITHHU C BBICOKUM BPEMEHHBIM paspelIeHHEM.

OCHOBHBIE  pe3symbTaThl, MOTYICHHbIE aBTOPOM M M3JIOKEHHBIE B
COOTBCTCTBYIOLIEM pasfie/ie, 3aKIOYaloTCs B CHAEAYIOLIEM: ObLIM BBISBIICHEI
CTPYKTypHbIC u3MeHeHHMss OCP, wuHmyuupoBaHHBIe BO3deHCTBUEM CRBETA U
CBS3AHHBIC C PA3pbIBOM BOJIOPOAHBIX CBSI3€H M pa3jieleHHeM GelKOBbIX ﬂOMeHéﬁ,
B TOM ¥HCIIe OIMCaHa PONb W JMHAMMKA pa3pbiBa BOJOPOJHON CBS3M MEX Y
TpunTothanoM-288 u MOJICKYJIOH KeTO-KapOTHHOMIA:, ObLI )/C"l‘“aHOBJIeH PsIT HOBBIX
uHTepMenraros gorounkna OCP, B TOM uyHcie (GH3MOTOTHUECKH HeaKTHBHOE
KpacHOE COCTOAHME, XaPaKTEPHU3YIOIIEECS IIEPeXOA0M KeTOKapOTHHOUAA B N-
nomed OCP u KoMIakTHOE opaHKeBoe COCTOHHE, XapaKTEPHU3YIOLIeeCs JIBYMsI

BOTOPOJHBIMU - CBSI3AMH ¢ TpunTOhanoM-288 u tuposunoM-201. OcoGerro



MHTCPECHBIM  TIPE/ICTABNIACTCS YCTAHOBJIEHHEe Toro ¢akra, 4to 6Genok FRP
CrIocobeH B3aMMOIEHCTBOBATE HE TONBKO C KOHEYHBIM AKTHBHBIM IPOAYKTOM
(oronmkna OCP (xpacHoii dopmoii), HO M ¢ omHuUM mn3 [IPOMEKYTOYHBIX
COCTOSIHMH (DOTOLMKNA, IPeNOTBpallas TaKUM 00pa3oM TNOsIBIEHHE AKTHBHOM
KpacHOH (OpMbl M CBs3bIBAHHE C (DUKOBHIMCOMOIL, [TomyueHHBIe pe3yabTaThl
HCTKO M JIOPMYHO  M3JI0KEHBI, XOPOIIO MPOHJIIIOCTPUPOBAHEL, OOOCHOBAHbL.
Obcysx/iecHie  pesyibTaToB  mpencTaBieHo apryMeHTHpPOBaHHO, [POBEIEHO
CPaBHEHHC C NaHHBIMM OTEYECTBEHHbIX W 3apyOexHBIX MCCIEIOBaHHi, Kak
KJITaCCHYCCKHX, TaK U COBPEMEHHBIX.

B 3aKiii0Menun aBTOp 4eTKO M JAKOHWYHO M3TATAET HTOTH CBOCH paboTsr:
OCHOBHBIC De3yJIbTaThl M 3aKIIOYCHHS, C/AETaHHble Ha OCHOBAHWM HX AHAIN3A.
Witorom paGoThl siBisieTcs npennokeHHas HOBas cxema Gortonmkna OCP B
npucyrctBun Oenka FRP, B koTopoit mnokxaszana peryiaaropHas poiab FRP,
NpeIoTBPallaloIero B3aUMOLEHCTBHE  AKTHBHOM (opMbl QOCP C
huxobunmucomamu. BuiBombl W3 paboTel 060CHOBAHEL, aBTopedepaTt TOJHOCTHIO
OTpaxkaeT CoAepKaHhe TUCCEePTALIHH.

Bonpocbl, koMMeHTapuu u 3amMeyanus o padore:

1. JIuteparypHelii 0630p 10ka3siBaeT riay6okoe 3HAKOMCTBO aBTopa C TeMOW, HO
OH JIOBOJILHO JTAKOHMYEH W HEe JIaeT [OHOI0 MPEeACTaBICHHUs 06 MCCIeayeMoii
MpoOIeMe [ HETOCBSIIEHHOTO B TeMy YHTATels. Hanpumep, He xBartaer
CBEJICHUH O TOM, -Hackombko cucrema QCP-FRP KOHCEpBAaTUBHA U
YHUBEpCANbHA y LMAHOOAKTEPHH M HACKOIBKO BO3MOXHO DKCTPAroJIMpOBATE
AQHHBIC, NOJYYEHHbIE TIO CTPYKTYpe U dyukuusm OeaxkoB OCP u FRP oxnoro
BH/la UHAHOOAKTEPHH HA IPYrue BUIBI? |

2. 06 OCP xakux UMeHHO uMaHOGaKTepHii umet peub B pasHBIX MecTax TeKcTa?
M3 MeronoB He MHOHSTHO, Tak Kak B MaTepHaiax yKas'aH Synechocystis, B
OIHCaHUK METO/10/10THH (cTp. 11) ykasaH Toxe ToabKo oH. ITpy 9TOM B pasnene
«MeTomBI» MIET pedb PO BHIpaIHBAHUE Arthrospira maxima. Kakoi mramm

Arthrospira maxima Gb11 Mcnonb30Ban B pabore?



3. Kakoii witamm E. coli wcnons3osanu mwis DKCIIPECCHMH OIIMCAHHLIX B paboTte
pekoMOuHaHTHEIX hopm OCP?

4. Kakoll KapOTHHOM/I HAXOAMICS B PeKOMOHHAHTHbIX dopmax OCP? U3
ONUCaHus, NaHHOrO B METOIHYECKOM pasjielie, TI0NyYaeTcsl, YTO JOKEH ObITH
B-kapoTHH, Torja Kak y unanoGakrepuii — sxuHenon. He ToRIHseT 1M TaKas
3aMeHa Ha CTpyKkTypy OCP?

5. B Tekcre yacTo ynmoMuHaioTCs COKpalleHus, KOTOPBEIM He JlaHa pacuiu(poBKa,
M BBOMATCSL anbTE€PHATHBHBIC COKpAallleHWs, YTO MWHOTAA 3aTPyaHSET
OHMMaHue TekcTa. He Beerna omucaHwe pHCYHKA M caM  PHCYHOK
COOTBETCTBYIOT APYT ApYry (Hampumep, B onucauu puc.l1(C) YIIOMHMHaeTCsl
3CJICHAs JIMHUS, HO €€ HEeT Ha CaMOM PHUCYHKE).

6. KakoBa xe Bce-taku pons OCP B 3ammre (oTocuHTeTHYECKOrO anmapara?
Bens, Bo-mepBbIX, KBAaHTOBBIH BBIXO] 00pa3oBaHUs aKTHBHOH (OpPMBI OYEHDL
HU3KHH, u mpu Hanmuuu FRP  aktuemas Qopma Moxker Boobme He
00pa3oBbIBATECS, @, BO-BTOPBIX, MEPExXon B aKTUBHY©O (opmy y OCP
MPOMCXOIHT 11U 488 HM, Toraa kak GUKOGUIMCOMBI TIOYTH HE TIOTJIOMAIOT CBET
B 3TOH o0nacTu.

7. Orciona ke Bompoc, kakoBa (usnonoruueckas pons FRP? Ecnu akTueHAas
dpopma OCP  BpiTONHSICT 3aWMTHBIE (YHKUAH, TO 3a9eM IIpe0TBpaIlaTh
0bpa3oBanue 3TOi aKTUBHOMN (JOPMBI, KOTOPOE U TaK He 0CO00 3 dexTuBHO?

8. Kak 3nanve o npocTpanctBeHHBIX cTpykTypax OCP, FRP 1 nx KOMILIEKCa, U
[IOHHMAaHKE  MeXaHu3Ma MX  B3aMMONEHCTBMS  MOTYT [IOMOYb  IIPH
MCIIONIb30BAHUH [[MaHOOAKTepUHl B KauecTBe OMOTEXHONOIMYECKHX CHCTEM C
BBICOKOH CKOPOCTBIO MPOJLYKIHH GHOMacchl, 0coBeHHO B GHOpeakTopax (cM. c.
6 succepraniu)?

Bce BeIcKazauHBIe B OT3bIBE KOMMEHTADUH M 3a/[aHHBIE BOIIPOCHI HOCSIT
JHCKYCCHOHHBIM ~XapakTep M HM B KOeH Mepe He yMalsioT LEHHOCTh
NMPEACTABIEHHOH K 3aiiuTe jmccepTarmu. Juccepramms [{opaesa I.B. oTpeuaer
TpeOOBAHMSIM, YCTAHOBJIEHHBIM MOCKOBCKHM IOCYyTapCTBEHHBIM YHHUBEPCHTETOM

umenn M.B. Jlomonocosa x paGoram moo6Horo poza. Conepskanue mucceprauuu

W\



cooTBeTCTBYeT crienuansaocTH 1.5.2. «buodusnkay (1o OHOTOrHIecKuM Haykam),

a TaKKe KpHTepusaM, orpeneneHHbM mil. 2.1-2.5 TlojoxeHus O NPHCYXICH

yueHpIX cTerneHeid B MOCKOBCKOM rocyIapCTBEHHOM YHMBCPCHTETC MMEHH M

HH

B.

JTomonocoBa, a Takxke odopmiena corsiacHo Tpedopanuam llonoxenns o coBeTe

no 3amMTe llHCCCpTaL[Hﬁ Ha COUCKaHHUC y'-i@HOﬁ cTeneHu KaHguaara Hayk,

Ha

COHCKaHHE yqeﬂoﬁ CTEIIEHU J[JOKTOpa HAYK MOCKOBCKOI0 I'OCYyJapCTBEHHOI'O

yHuBepcureta UMeHu M.B. JlomoHocoBa.

Takum oOpaszoM, couckaresb Ilopaes I'eopruii ButanbeBu4 3acayKuBacT

MPHCYIKIACHUA yqeﬂoﬁ CTEIIEHH KaHauaara OMONOrM4YEeCKUX HayK

cneuuansHocTh 1.5.2. «buoduzukar.

OduHanbHBIH ONIIOHEHT:

KaHauaaT OMOJIOTHYECKHX HaYK,

BEIYLLMH HAy4YHbIH COTPYIHHUK,

3aBe/yIolLas Jabopatopueii SKohU3MOTOTHE MUKPOBOJOPOCIIEH
deepalibHOTO rOCY [APCTBEHHOIO OIOIKETHOIO YUPEXKACHHS HAYKH «MHCTATYT
dusnonoruu pactenui umenu K.A. Tumupssesa Poccuiickoii akaieMiH HayK»

)
(/ Ub/ 30 mast 2025 T.
KoHTakTHBIE JaHHBIE:

Ten.: 8(499) 6785400 (106.346), e-mail: maria.sinetova@mail.ru
CrielManbHOCTh, 110 KOTOPOM O()HLIHAIILHBIM OTIMOHEHTOM
3allMlleHa TUCCePTaLMS:

1.5.21— ®u3noaorus ¥ OHOXUMUs PaCTEHUH

CuneroBa Mapust AnjpeeBHa

Anpec MecTa pabOTHI:

127276, r. Mockga, yi. boranaudeckas, 1. 35,
®IBYH «MucTuTyT dusnonoruu pacrennit uvenn K. A Tumupsizesa PAH»,

nabopaTopHst IKOPHU3HOTOrHH MHKPOBOIOPOCIIeH
Ten.: 8(499) 6785420; e-mail: ifr(@ippras.ru ‘
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