OT3bIB opuuHAILHOrO ONNOHEHTA
HA JTHCCEPTALHIO HA COUCKAHHE VYEeHOH CTeneHH
KaHAHAaTa Onoornveckux nayk Merymkosoii Anacracun Hropesnn

Ha Temy: «CTPYKTYpa ¥ cnenndpuuHOCTL NANAKH-110100HOH IIHCTEHHOROT
NPOTEHHA3LI TPHTHKAHHA-U»

no cneunansnoetTy 1.5.3. Moaexkyaspnas 6noiorus

Auccepraunonnas padora A.M. TleTymwikoBoil nocesiieHa H3YYEHHIO
CTPYKTYPbl M  CHEUM(PUYHOCTH UMCTEHHOBOH [MPOTEMHA3bl W3  MIIEHHIIB
TPUTHKaKWHA-0f, & TAKKE BLIACHEHHIO BIHAHMA pH B HEKOTOPBIX aMHHOKHC/IOTHbIX
OCTAaTKOB aKTHBHOIO LIEHTPA Ha CNEUH(PHYHOCTE 3TOro (epmeHTa. AKTYATbHOCTD
TeMbl OOYC/IOBlEHA MEIMUMHCKOH 3HAYMMOCTBIO LHMCTEMHOBHIX MPOTEHHA3,
KOTOPBIE ABIAIOTCA KaK MHILEHAMH MPOTHBOONYX0JIEBOH Teparuu, TakK U, B cliy4ae
PAaCTHTE/IBHBIX (DEPMEHTOB, MCIIOJIL3YIOTCS B KayecTBe (epPMEHTHBIX MPenapaTon
pH JEe4YEeHHH HEKOTOPBIX 3abonesaHui. XoTs cneuMPHYHOCTL HHCTEHHOBBIX
[MPOTEHHA3 M3y4deTCs JaBHO, a CTPYKTYpa MHOTHX (JepMeHTOB 3TOro cemeiicTra
H3BECTHA W TMpeacTaBieHa B Da3ax [AaHHBIX, OJHAKO WUMEIOIMXCH AaHHBIX O
CTPYKTYPe H CHEUH(HYHOCTH LHCTEHHOBLIX MPOTEHHAZ 3MaKOBBIX, OCODEHHO
001a/1AF0LIHX CMIOCOOHOCTBIO PACIENIATE [IOTEH, KpaiiHe Mano. B CBA3H ¢ 3THM
nofy4eHHble B paboTe HOBEIE AaHHbIE MMEIOT Kak (yHIaMeHTAIbHOe, Tak W

INPHEJTAHOE 3HAYEeHHE.

B aumccepraumonnoit pabore OGbita  nocTaBneHa  3anaua MOJIYYHTh
TPUTHKAHH-0. B BBICOKOOYHILIEHHOM COCTOSHHM, OMpPEAENHTh €ro TPeTHHHYIO
CTPYKTYPY M onucaTe cyOcTparhylo crneuupuyHOCTh (epMeHTa, BHIABUB
OCHOBHBIE  aAMHHOKHC/IOTHbIE OCTaTKH, OTBETCTBEHHble 3a (OpPMHpOBaHHE
cyOCTpaT-cBs3bIBAIOLIEr0 LEHTPa, 4 TAKKe H3YYHTh  BIHsSHHE pH mna

CE/IEKTHBHOCTE MMAPOIM34A CyOCTPATOB pasHOro aMHHOKHCIOTHOTO COCTARA.

Pabora wuznokena Ha 131 cTpanuie MalIMHONMCHOTO TeKCTA M BKIIOYAET

cieayiowmue pasznenst: Beenenue, O630p nurteparypsl, Martepuansl B MeTO/bI,
1



Pesynbratel, Obcywaenune, 3axmodeHue, Bpioabi, CHHCOK COKpauleHWH W
Cnucok nurepartypsl, coctoaumuii u3 294 nawmenosanuii. Pabora comepxur 6

Tabauil, 28 pUCYHKOB H TPH NPHIOKCHHS.

Beenenue comepxur noapoOHOE ONHCAHHE AKTYATLHOCTH M CTENeHH
pazpaboTaHHOCTH TeMbl, 00beKTa M NpeaMeTa UCCIeI0BAHNHS, HAVYHOIl HOBMZHBI,
TEOPETHYECKOH W MPAKTHYECKOH 3HAYMHMOCTH, METOJ0JOrHH HCClelOBaAHUS,
CTENEHH NOCTOBEPHOCTH NaHHbiX. B Hem 4yeTko cdopmyImpoBaHsl LETH W 3a/1auu
padoThl, MONOXKeHHs, BLIHOCHMBIE Ha 3aLUMTY, @ TAK/KE 0XapaKTepU30BaH JHYHbII
BK/1ajl aBTOpa H MepeyMc/ieHbl KOHQepeHUHH, riae OblM npeacTaBiIeHs! 0Kk

o TeMe JHCCEpTallHH.

O030p UTEpaTyphl CHCTEMaTHIUPYET aKTyalbHble CBEIEHHS O CTPYKTYpe H
cybeTpaTHOH  cneundUYHOCTH MaNanH-MoA00HBIX LMCTEMHOBBIX MPOTEHHA3,
BAHAHUH pa3s/iM4HBIX BEUIECTB, B TOM 4Hucie pH, Ha akTHBHOCTE lepMEHTOR 3TOTO
cemelcTBa, a Takke o0 MX mpuMeHeHMH B meauuuue. OT/enbHblii Moapasien
MOCBALUEH NMPHMEHEHHIO TPHTHKAMHA-0. B TEpanii HEeNepeHOCHMOCTH riioTeHa. B
oD3ope nposeseH rny0OKMH aHanM3 aKTHUBHBIX UEHTPOB MANaHH-NOI00HBIX
UMCTEHHOBBIX TPOTEHHA3, caenaH (OKyC Ha KIIOYEBBIX AaclekTaX CTPYKTYpPhI

LUEHTPOB CBA3BIBAHMA, 4TO oDecrnevYHBaeT XOpOUIYH TeopeTHHecKywo ©Oaszy ans

coDCTBEHHBIX pe3y/bTaToB aBropa. M3 HegocTatkos rnassl «0630p JTUTEpPATY phi»
Cle/lyeT OTMeTHTE HEKOPPEKTHEIH BBIBOM, CACHaHHbIA NpH OOCYHICHUH BIHAHMHSA
PasiiM4HBIX MOHOB Ha AKTHBHOCTH (JEPMEHTOB ceMeifcTBa ManauHa, MOCKOIbLKY
NpUBEJCHHBIE JAHHbIC FOBOPAT CKOpPEE O CMNeUM(pHUYECKOM BIAMAHHM pa3AMYHEBIX
KaTHOHOB, €M O MPOCTOM BO31eHCTBHH HOHHOH CHIIbI M SKPAHHPOBAHHS 3aPI/10B

DOKOBBIX ~ (QYHKUMOHANBHBIX IPYNN  aMMHOKHCIOT Ha (pepMEHTATHBHYIO

AKTHBHOCTb.

B pasznene «Martepuansl W MeTOnbl» METOAMKM HANHCAHBI MoapodHo,
ACTAIBHO  H3MOMEHbl KAK TIEHHO-MHKEHEPHblE METO/bl, TaK H MpOLEeaypsl
BRIICIICHHA M OYHCTKM BCeX HCcledyeMslx B pabore OenkoB, crnocoObl

ONpeneneHns HX aKTHBHOCTH, METOJWKH KPHUCTAIH3ALMM, MOJAYHEHHS M



00padOTKH AM(PPAKUHOHHBIX KapTHH, MpeIcKa3zaHus CTPYKTYP KOMILUIEKCOB, a
TAKHKE OMHCAHBI UCTOJIL30BAHHBIE (PH3HMKO-XHMHYECKHE METOABl HCCASN0BAHUS M
00paboTkH pnanHbIX. B aumccepraumm Obul  HCHOAB30BaH ITHPOKHH CHeKTp
pasHOODpasHbIX  METO/IOR, YTO [OKA3LIBAET [IPEKPACHYIO METOAMYECKYIO
NOJArOTOBKY aBTopd. YCNEWHOE COYETaHHE CaMblX pasHblX OMOXHMHYECKHX
METOA0B  HCCNeNOBaHMs,  PEHTIEHOCTPYKTYDHOIO  aHanusa, a  Takke
OHOMH(DOPMATHYECKUX METOJOB, SBISCTCH OJHMM H3 NPEHMYILECTB AaHHOI

paboTsl.

['naBa «Pe3ynpTaThl» pasfeneHa Ha WIECTh MOAPA3NEOB, MepBbld U3
KOTOPbIX [OCBAIEH pa3paboTke M ONTHMH3ALHH METONA IKCIPECCHH aKTHBHOIO
TPHTHKaHHa-(, BTOPOH — OrpejieNneHHio cyOcTpaTHOl cnetndUIHOCTH depMenTa.
Janee npuse/ieHsl JaHHBIE O TPETHYHOR CTPYKTYpe TPHTHKaWHa-(, [MOTy4YeHHBIE ¢
MTOMOILBIO  PEHTICHOCTPYKTYPHOINO aHajiu3a W MOCHeAyIOUIEro MOJeKyIspHOro
3AMEIIEHUA  C  HCIONB30BAHHEM MOJENBHOH CTPYKTYPBl, NpeAcKa3aHHOH W
pasMellieHHOH B Oase nanubix AlphaFold. 3atem noapo6Ho oGpucoBanacTpykTypa
dKTHBHOI'O LEHTPa, 0co00e BHHUMAHHE VIENeHO omHucaHuio Sl- u S2-cyBcTpar-
CBASLIBAIOLIMX KapMaHoB. B mectom paspene ofcykaaiorcs pesynbTaTsi
U3yueHus BauaHMA pH cpeasl u Hammums octatka Glul91 Ha cneuupuunHOCTS
TpHTHKanHa-o K Pl-nonoxenuio cyGerpara. [Monyuensl caeayionme ganHble: 11s
MPABWJIBHOIO (POJIIMHIA M MOJYYeHHS AKTHBHOIO TPUTHKauHa-o 1pH HapaboTke
Oenka B KneTkax E.coli HeoBXoauM ero npozomen, NpHYEM B COCTaBe eJIHHOI
MOJMHMIENTHAHOH LENMM ¢ KaTalUTHYECKMM JIOMEHOM, M Hamuumne 6HIS-19ra
BOIMOMKHO — TONBKO Ha N-xonue Oenka. [lpoctpaHcTBeHHas CTPYKTYpa
HeaktusHoro  6HIS-tputukaun-a-GM“™* ¢ nponomenom momyuena ¢
paspewennem 3,46A, oTHOCHTCH K THIy o+ u XapaktepHa I nNanaHH-
MOJOOHBIX LHCTEHHOBBIX MPOTEHHA3. AMUHOKHCIOTHBIE OCTATKH, (hopMupyIOLIIHE
cyberpar-cessiBatoiie  kapmanbl S1 u S2, umeHTHUHB MO0 NOXOKH Ha
AHAJIOTHYHBIC OCTAaTKM B JIDYTHX LIMCTEMHOBBLIX MpOTea3 ceMeificTBa manamHa, 3a

HeKmoveHHeM BapuaOenbHbiX Glul91 B Sl-caiite, a takke Met198 u Glu340 s

Tad



S2-caiite, B cBsA3M ¢ 4yeMm cyOeTpar-cBa3bIBaOLIas 0OPO3/1Ka HMEET OTPHIATENBHO
3aPAKEHHYI0 NMOBEPXHOCTh. Cneun(HYHOCTL TPUTHKaWHA-O, ONpejeieHHas ¢
HUCIIONIb30BaHHEeM OMOAMOTEKH MNeNnTHA0B H  OTAe/IbHBIX CHHTE3IHPOBAHHBIX
cyOcTpartos, noxoxka Ha ceUUQHYHOCTE JIPYTHUX (PepMEHTOB 3TOTO ceMeiicTBa, ¢
NPEANOYTCHHEM [MOJIOKHTENBLHO 3apAMCHHBIX OCTATKOB, @ TAKKE IJYTaMHHA B
nosunuu Pl u rugpododusix octatkoB B nosuumn P2. Ocoboii unTepec
BBI3BIBAKOT PE3YNbTATHL, NPEACTABIEHHBIE B LIECTOM pasjele, rje rnoka3aHo, 4To
crneuHPUUHOCTL TPHTHKAHHA-0 110 Pl-M0A0KeHHI0 3aBHCHT OT 3HAYeHHS pH u

npucytcreus Glul9l1.

[lo rnase «PesynbTaThl» y MeHs BO3HMKIM CleyIOLIHE BOMPOCH U
sameuanusi: 1) He npusenena snextpodoperpamma oummenHoro Oenka, ¢
KOTOpPbIM  TIPOBOJIMIIMCE  MCCEA0BAHHA, HET OLEHKM YHCTOTHI [MOJYYEHHBIX
npenapaToB 0e/1KOB, W He 00Cy#kaaeTcs MNpHpoja JIONOITHHTENBHBIX MOJI0C,
NPHCYTCTBYIOUIHX Ha DdrekTpodoperpaMme, [pHBEIEHHOH Ha pHcyHKke 14
(HanpuMep, Ha PUCYHKE OTYETIHBO BH/HBI M0JOCHl Ha YPOBHE 0KOIO 35 u 20
k/a); 2) OObIHO cHHTAETCS, YTO U AKTHBALMHU [POTEA3bl, IKCIPeCCHpYoLIeiics
B BHJIE NpopepMeHTa, HYKHO OTIIENIEHHE NPOAOMEHa, OJHAKO B TEKCTe [Mpo 370
HHYEro He HallHCaHO W MEeTONMKa aKTHBalMM He npusenena; 3) He npueeaena
CTPYKTYpa nentHaHoH OudnHoTekH «u3 3525 nentuiaos», KOTOPYH) HCIOJL30BAIH
JUIA oNpeje/ieHud crnetMPUIHOCTH TpUTHKauHa-o. O4eBHIHO, YTO OHA He MOKeT
CONepKaTh BCE CllyvaiiHble [10C/E10BaTe/ILHOCTH, [OCKOJIBKY B TakOM ciiyyae
KOJIM4ECTBO NENTHAOB B 3TOH DHOJHOTEKE TOJBKO A8 OKTANENTHIOB COCTABILI0
661 20° i 25,6x10° nenTHioB, a B cocTage HCIONB30BaHHON OMONIHOTEKH OBLTH
ele u 15-unenusie nentuabl, 4) OtcyTeTBYET 00BICHEHHE TOTO, NO4YeMy CKOPOCTh
rugponusa cyberpara, cogepkaumnii Pro B nosuumu P2, okxasanack HACTONBKO
HH3KOH 115l 9KCIPECCHPOBAHHOIO (JepMEHTa MO CPABHEHHIO MPHPOJIHBIM
(pepmentom, y kotoporo Pro B nosuumun P2 Betpeuaetcs 10BOJILHO 4ACTO, HA YTO

VYEA3bIBAKOT JaHHBIE O MeCTax pacliernIeHHA INMIOTeHOBLIX DENKOB TPHTHKaHHOM-(,
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NpHBEJCHHBIE HA pHCYHKE Y, J5) He npuBeneHo O0OBACHEHHE CHHKEHMIO
KaTaIHTHYCCKOH aKTHBHOCTH npu pH 7.5 no cpashenuio ¢ Gonee KHCILIMM

3HaveHusMH pH.

B paborte nocne riasel «Pesynbtarei» cremyer rnaea «OOcyxkiacHHE», B
KOTOpPOH aBTop Oonee noapoOHO 00CYk/AAeT NOTyYeHHBIE JaHHBIE W CpaBHUBAET
MX € pesynbTaTamu, onybnukoeaHHeIMM B nuTepatype. Ilo sroii rnaee ecths
caeayioowue sameuanus: 1) mepmhie j1Ba aG3ana MoKHO ObUTo OBl NepeHecTH B
rnaBy «Q030p nutepatypei», u 2) camy rinaBy «OO0cykIeHHE» MOKHO ObLTO GBI
00heIMHHTE ¢ riaBoii «Pesynbrarbi», 4yTo Mo3BOAMNO OBl M30EKATH HEHYKHBIX

MOBTOPEHMH.

K MeJIKMM MOrpemHocTaM TeKCTa MOKHO OTHECTH CHHTAKCHUYECKHE
OWMOKK, M HEyJayHble BBIPAKEHMS: «JOMEH, HA KOTOPOM M [POHCXOINT
FHAPONAU3», «a10 o0paTHMOH dopMbl  cynb(eHOBOH KMCIOTBL, nubo 10
HeoOpaTHMOH CyIb(OHOBONH KHCIOTH», «M3MepeHHe akTHBHOCTH MPOBOAHIOCH
HA JlHana3’oHe KOHUEHTpauui cyOcTparos», «Opomenans ruapoiusyer pGlu-FL-
PNA wa gnanasone pH or 4,0 go 4.5...» «CHHKeHHE COOTHOIICHHS
dpdekTHBHOCTH  paciueryienns  cyberpator Z-FR-AMC  k  ZRR-AMC
MEHACTCH...», «OHYHCTKH MPOAYKTA JKCIPECCHH OT KISTOYHBIX JIM3aTOB», «Bee

KPHCTaLIbl AH(PpaKiHOHUPOBATHCE» K T.11

B uenom, y MeHs CI0KHIOCH XOpollee BreyarieHHe o paccMaTpHBaeMoi
MCCEPTALIHOHHOH  padoTe, TPEACTAaBAEHHbIH TEKCT CBMAETENLCTBYET O
crocodHocTn Anactacun Mropesust [letyimkoBoii k KPHTHYECKOMY OCMBbIC/IEHHIO
CBOHX PE3YyJIbTATOB B KOHTEKCTE HMEKUIHXCA B JMTepaType AaHHbiX. Pabora
MpeiacTaBideT coDol MoJHOLEeHHOoe HCCINIEI0OBAHHE, BBIMOJHEHHOE HA BbICOKOM
IKCNIEpHMEHTANIbHOM YPOBHE C MPHMBJICYEHHEM CaMBIX COBpPEMEHHBIX METOMOB
MCCACN0BAHMUA, IPH NOMOLIH KOTOPBIX MOJIYY€HbI HOBbIC BaKHBIE H OPHIHHAIBHBIE

AauHble. PesynbTarhl nanHo# paboTel MMEIOT cyliecTBeHHOE TEOpEeTHYECKOE H
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MPAKTHYECKOE 3HAYCHHE JUIA JajJbHEeHIIWX MCClefoBaHHH B JaHHOH obOnacTw,
NOCTOBEPHOCTh ITOJYYEHHBIX JaHHBIX HE BbI3BIBAGT COMHEHHH M MOATBEp:KIeHA
CTATHCTHYECKHMM ananu3oM. BeiBozmbl, cienaHHble M3 JMCCEPTAIMH, XOPOILLIO
00OCHOBAaHBI M  COOTBETCTBYIOT TPHBEIEHHBIM pesynbTataM. MatepHansl
AACCEPTALMOHHONH PadOTHl ZOCTATO4HO [10JHO OTPAKEHBI B MIECTH MyO/IHKALIMIX,
B Tpex M3 KoTopbIX [letyikosa Anacracus MropeeHa siBisieTcs nepBeIM aBTOPOM,
llpeacraBiennplii aBTOpedepaT Mo COAEPKAHHIO MOJIHOCTHIO COOTBETCTBYET
aucceprairn. Cosiepikanne QHCCepTallMM COOTBETCTBYET creumansHocT 1.5.3.
MonexynspHas OHon0rug (1o GUONIOrHYECKUM HayKam), a HMEHHO CAeIVIOLIHM ee
HanpaBICHUAM: HHXEHepHs OenkoB, pa3paboTKa NPHHUMIIOB MOIU(MHUKALMH M
CO34aHUS OCNKOB C UEHHBIMH CBOMCTBaAMH, MPOTEOMMKA, (OINIMHI OelKkoB
(buonoruveckne Hayku), a TaKke NMpUMeHEHHe FeHHOH MHIKEHePHH [UIN CO3JaHHs
TeXHONOruH nony4eHus pexomounantHeix PHK u JIHK, Beizenenus reHos w3
OpraHu3Ma (KyJbTYp KJIETOK W TKaHeH), OCYLIECTBICHHA MaHUIYIAIMH C reHaMH,
BBE/ICHUA WX B JIpyIHe OPraHU3Mbl U BBIPAILMBAHHA KYJIbTYP MHKPOOPraHHM3MOB,

pacTeHHH H KHBOTHLIX (bHonornueckue nayku).

VKa3aHHble MHOIT 3aMe4YaHus HEe YMAISIOT 3HAYUMOCTH JAUCCEPTALHOHHOI'O
Heenenosanus.  Jluccepraums  orBedaeT  TpeOOBAHMAM,  YCTAHOBIEHHBIM
MoOCKOBCKHM rocyJapcTBeHHBIM yHuBepcHTeToM umenn M.B.JIOMOHOCOBA K
pabotam  momobHoro pona. CojepkaHue  aMcCepTAlUMH COOTBETCTBYET
cneuHanbHocTH 1.3.3. Monexynaphas Ouonorus (no SuomOrHYECKUM Haykam), a
TAKOKE  KpHTepHAM, onpejeieHHelM nn. 2.1-2.5 IlonokeHus o npucyKieHHu
YHeHbIX cTeneHeH B MOCKOBCKOM rocyJapCTBEHHOM YHUBEPCHTETE HMEHH
M.B.JlomoHocoBa, a Takke o)OpPMIEHA COrIACHO TpeboBanuaM [lonoxkenus o
COBETE M0 3aLIMTE JUCCepTalMi Ha COMCKAHME YYEHOMH CTelleHH KaHMIaTa Hayk,

Ha COMCKaHHe YYeHOH CTeneHu AoKTopa Hayk MockoBckoro rocy 1apcTBEHHOro

YHHBepcHTeTa uMeHd M.B.Jlomonocoga,



Takum  obpazom, couckatens Tlerymikosa Amacracus MropesHa
3aCHYKHBACT NPHCYIK/IEHWA YHEeHOH CTeNeHH KaHauaaTta OHONOrHYECKHX HayK 1o

HayqHoOH crnenHansHocTn 1.5.3 — «Monekynapras Guonorusi» (Ouonornueckue

HAYKH ).

OduuranbHbIA ONMOHEHT:
KaH/HJaT XUMHYeCKHX HayK,
Houent kadeape! XMMHM NPHPOAHBIX COSAHHEHHI

Xumuueckoro dakynsrera QeepanbHOro rocy1apeTBEHHOrO OHOIKETHOrO
0bpa3oBaTeNBHOIO yUpekIeHHs Bhiciiero obpazosanus « MoCKOBCKHI
rocy/IapCcTBEHHBIH YHHBepcuTeT uMeHu M.B. JloMoHocoBa»

/]
ba4yepa Anna BiaaumuposHa q?// // X {

KoHTakTHBIE DaHHBIE:
Tesl.: +7(495)9395529, e-mail: anbach@belozersky.msu.ru

CrenuanbHOCTh, M0 KOTOPOH 0QHUHATLHBIM ONMOHEHTOM 3alHIIEHa
mucceptauuns: 02.00.10 — buoopranuveckas XumMus (XHM. HayKH)

Anpec MecTta paboThi:
119234, Poccus, r. Mocksa, tep. Jleunnckue ropsl, 1. 1,ctp.40.

MockoBckHii rocy 1apcTBeHHbIH yHHBepeHTeT uMenn M.B. Jlomonocosa
Xumuueckuit Gakynbrer, Kaeapa XUMHH TIPHPOIHBIX COEIHHEHH

Ten.: +7(495)9395529; e-mail: anbach@belozersky.msu.ru
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