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HDoporue konneru!

OpraHnsaumoHHbIM  KOMUTET paf MpPUMBETCTBOBAaTb YYaCTHUKOB W TOCTEN
XXII 3nmHen monogexxHon wkonbl NMUAD no Guodusnke n monekynapHon Guonoruu,
KoTopasa npoxoamT B npuropoae CaHkt-lNeTepbypra Ha nobepexbe PUHCKOro 3anuea
c 27 dpeBpanga no 4 mapta 2023 roga.

3a nonyeekoByo NcTopmto 3uMHmMX wkon NMUA® cnoxumnace gobpasa Tpaguums
npoBefeHns Hay4YHOW Heaenw Baann oT ropoacKon CyeTbl, B KYPOPTHOM panioHe, YTO
nosgonser o06beavHWUTb NMOAOTBOPHYKD paboTy C MHTEPECHOW KyNbTypHOW
nporpamMmmon u HedopmanbHbiM 0bweHnemM. HenosTopumyto atmocdepy LUkonbl,
CcnocobCTBYIOLLYIO TBOPYECKOMY BAOXHOBEHWMIO M Hayany HOBOW ApYXObl U HOBbIX
NPOEKTOB, CO34alT HEU3MEHHO BbICOKMMA YPOBEHb NEKUMM U 3anHTepecoBaHHble
cnywaTtenu: CTyAeHTbl CTapLMX KypCOB, acnupaHTbl, a Takke WX npenogasaTenu,
Hay4YHble pPYKOBOOUTENN W HayvHble COTPYAHUKM POCCUUACKMX W  3apyOexHbIX
aKkaleMUYECKUX YYPEXOEHNN.

Ocoboe BHUMaHue Ha Llkone no 6GuodumsmMke n MONeKynspHon Guonoruu
yaenseTca MofnogoMy MOKOMEHUo yveHblx. OprkoMmuteT npefocTaBun CTygeHTam U
acnmpaHTaM POCCUUCKMX BY30B onpeneneHHble (PMHaHCOBblE NpUBUNErMU, U Ham
NPUATHO BUOETb cpean y4acTHUKOB LLIKONbl MHOro MosioabIX v,

Hay4Hyto nporpammy LLikonbl cocTaBnsaoT gOKMaabl NpUrialleHHbIX NeKTopoB,
Kpyrnble ctonbl 1 MonoaexxHas KoHepeHums, BKovatoLasa B cebsi yCTHble AoKknagbl
N OBe CTEHOO0BbIE CECCUN.

Mbl BEpUM, YTO Kaxabl U3 y4acTHUKOB U rocten LLkonbl yBe3eT ¢ cobon He
TONbKO HOBblE 3HAHWS, HO U TBOPYECKOE BOOAYLUEBIIEHME, YTO BCEM HaM yaacTtcs
BbIMOMHUTL HAMEYEHHYI Hay4HYyK nporpaMmmy, WHULMMPOBATbL HOBbIE MPOEKTbl U
HaNTU MHTEPECHbIE HayYHble KOHTaKTbI.



Te3ucobl A4OKNaaoB
MonopexHoun KoHdepeHUuUn



MoTeHuManbHasaA OHKOreHHOCTb YeTbIpex HOBbIX MyTauun
C XPOMOCOMHbIMU NepecTponKamm

AticuH K. H.X, Mapbsicuna C. C.1, 3agpebur @. A.2, Cepeues I1. B.1

! Mockoeckuti 2ocydapecmeeHHbill yHusepcumem um. M. B. JlomoHocosa, Mockea, Poccust
2 HayuoHarnbHbIt MeduyuHCKUl uccriedosameribCKull UeHmMp OHKOIo2uu
um. H. H. lNemposa, CaHkm-lNemepbype, Poccus

Mo gaHHbiM BO3J, pak nerkux, 6poHX0OB 1 Tpaxen BXoAUT B AECATKY Hanbonee
yacTbix npuynH cmeptn. C 2000 no 2019 r. KONNYECTBO CMEPTEN, CBA3AHHbBIX C 3TUMU
dopmMamn paka, cywectBeHHo Bo3pocno [1]. [daHHaa TeHgeHumMss ocobeHHO
XapakTepHa Ona CTpaH C BbICOKMM YPOBHEM A0XO4a, NPEBOCXOASLIMX CTpaHbl C
HU3KMM [OXOO0M MO MNPOAOIHKUTENBHOCTM XM3HWU. Kak mn3BecTHO, OBHapyXeHue
OHKOMOrn4yeckoro 3aboneBaHns Ha paHHUX CTaaMsX NOBbILIAET LLIAHCbI HA U3feYeHne.
[Ons ceBoeBpemeHHon guarHoctukn 3HO n nogbopa onTMmarnbHOro Kypca fieydeHus
Heob6xo4MMO onpeaensiTb, Kakne MyTauumn NOCNYXXUNu ApaniBepoM 3110Ka4eCTBEHHOMO
nepepoXxaeHns KneTok.

OgHuUM 13 pacnpoCTpaHEeHHbIX TUMOB TFEHEeTUYECKUX MyTauun SBNATCA
XPOMOCOMHbIE NEPECTPONKN, MPUBOAALLME K BO3HUKHOBEHUIO MMOPUAHBLIX FEHOB W,
cnegoBaTenbHO, rMOpuaHbix 6enkoB. XpecToMaTuUhHbIM  NPUMEPOM  Takou
nepecTponkmn aBnsieTcs T. H. domnagenbduickaa xpomocoma [2], B 95 % cnyyaes
NPUBOAALLASA K pa3BUTUIO XPOHMYECKOro MmeniongHoro nenkosa [3]. [Npn aton mytaumm
HeCcTabunbHbIN Y4acTOK 22- XPOMOCOMbI CMBAETCS C KOHLOM 9-i XpOMOCOMbI B
nokyce reHa ABL1, obpasya rmbpmgHbin reH BCR—-ABL1. [lNpogykt aTtoro reHa
ABMSAETCA KOHCTUTYTUBHO aKTUBHOW TUPO3UHKMHA30W. Ee gencrtBme npupaeT Knetke
CNoCOBHOCTb 4enUTLCA B OTCYTCTBUE (PAKTOPOB POCTa, YTO NPUBOAUT K M3OLITOYHOM
nponudepaunn [4]. Opyron npumep — obpasoBaHue rmdbpuaHoro reHa CLIP1-LTK B
pesynbTate cnusaHna xpomocom 12 n 15. MNpoaykT TpaHCnsauum 3TOro reHa siBnaeTcq
OHKOBOENKOM, BbI3blBaOLLUM HEMENKOKNETOYHbIN pak nerkoro [5].

HacTtoawaa paboTta nocesiLeHa W3y4eHU0 MNOTeHUManbHOM OHKOreHHOCTH
YeTbIpeX XPOMOCOMHbIX NEPECTPOEK, B pe3ynbTaTe KOTOPbIX 06pasytoTcs rmbpuaHbie
reHbl BCR-PKHD, CLTC-RPS6, CDC-ATG n MAPRE1-DGKB. 3T nepecTpounku
obHapyXeHbl B Xo4e MNOSIHOTPAHCKPUNTOMHOIO  CEKBEHMPOBAHUA  TKaHEBbIX
9KCMMNaHTOB KapLUMHOMbI NIErkKoro, oTpuuaTenbHbIX N0 BCEM U3BECTHbIM ApanBepPHbIM
MyTauuam. B pamkax HacTosiwen paboTbl Ha YPOBHE KIETOYHbIX JIMHUA NMPOBOANTCS
npoBepKa CNOCOBHOCTM yKazaHHbIX MyTaL Wi Bbl3biBaTb ManMrH1u3awumio.

Paboma enbironHaemcs npu ¢uHaHcogou nodoepxke PH® (epaHm 17-75-
30027).
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U3yuyeHune ponu 6enka Dora B perynaumm akcnpeccum mukpoPHK
B KynbType knetok Drosophila

AkyneHko H. B.1, Muxanesa E. A.Y, MapghuHa C. B.1- 2,
KopHsikos . A.2, PasaHckut C. C.1

! HayuoHarnbHbIl uccriedosamensckull ueHmp «Kypyamosckuti uHcmumymy, Mockea,
Poccus

2 Poccutickuli XUMUko-mexHoroa2udeckutl yHusepcumem um. []. Y. Mendeneesa, Mocksa,
Poccus

sonyamarfina@gmail.com

MukpoPHK (MMPHK) — aTO KOHCcepBaTuBHbIE KOPOTKME Hekogupyowme PHK
MHOMOKMNETOYHbIX 3yKapuoT, KOTopble B cocTaBe puBOHYKNeonpoTENHOBOIO
komnnekca ¢ 6Genkom Argonaute (Ag0o) CBS3bIBAaOTCA C KOMMSEMEHTAPHbLIMU
yyactkamm B MPHK-muweHsix, YTO NpMBOAMT K WMHIMOMPOBAHUIO MX TPaHCRAUUW.
Bnarogapa cnocobHOCTM perynupoBaTb 3JKCrpeccuio OenoKKoaupyoLWmMX reHoB,
MUPHK BoOBneveHbl B perynauuio MHOXecTBa OMOMOrM4eckux npoLeccos.
MccnepnosaHve mexaHn3mMoB perynsunm akcnpeccum MuPHK npeacrasnseT He TONbKO
PyHAaMeHTanbHbIN UHTEPEC, HO N HEOBXOAMMO ANA NOHUMAaHUSA MPUYUH Pa3BUTUSA
bonesHen Yenoseka.

HepaBHO onvcaH mexaHnam perynsunmn akcnpeccum MmPHK, HassaHHbIM TDMD
(target-directed miRNA degradation), npu koTopom hopMmnpoBaHmne aynnekca ocobon
CcTpykTYpbl MUPHK:MULWEHb BbI3biBaET Aerpagaumio He muweHn, a camon MnPHK. Mpwu
TDMD komnnekc Ago ¢ aynnekcom MMPHK:MuLweHb pacno3HaeTca MynbTUOenkoBbIM
yOMKBUTUH-Nras3HbiM  koMmnnekcom CRL, koTopbii  youkBUTMHMPYET Ago, 4TO
Bbl3blBa€T €ro npoTEeOCOMHYyI Aerpagauuio, a BbicBobogmsBwascs MuPHK
paspywaetca B umtonnasme [1-3]. HecMoTpsa Ha KOHCEPBATMBHOCTb M OYEBUAHYIO
cenvyac BaxHocTb TDMD B perynaumm MuPHK, ero 6uonormyeckme dyHKUMM
nccnenoBaHbl HEOOCTAaTOYHO.

B Hawewn paboTte Mbl n3yvyaem mexaHmam TDMD u ero BO3MOXHble OYHKLUN B
KynbType knetok OSC mopgenbHoro obvekta Drosophila melanogaster. B ocHoBe
Hawero nogxoga no wu3dydeHuto TDMD y pgposodunbl NeXuT BbiBNEHUe
ocobeHHOCTEN  (byHKUMOHMpOBaHMA Genka Dora, peuentopa  KOMMMekca
dAgol:MMPHK:PHK-muweHb, koTopbin npuenekaet Kk Hemy CRL. C nomouibto
MeToaoB reHomHoro pepaktuposaHma CRISPR-Cas9, wvMMmyHOOKpaluMBaHus,
BblCOKonpouasoanTenbHoro cekseHnposaHma MMPHK n MPHK, macc-cnektpomeTpumn
N OPYrMx Mbl N3y4mnu BHYTPUKNETOYHYHO fokanu3aumio Dora, ero Bo3MOXHble 6ernku-
napTtHepbl, Habop perynupyembix MuUPHK, a Takke BnuaHne Dora Ha
dyHKUnoHupoBaHue Agol. lNonyyeHHble OaHHble MO3BOSIAKOT HAaM B AaribHenwem
n3yyaTb 6uonornyeckne pyHkumm TDMD y Drosophila.



Paboma nposedeHa ripu noddepxxke Pocculickoeo Hay4YHo20 ¢hoHOa (Mpoekm
Ne 22-24-00519).

1. Shi J. et al. // Science. 370, 6523 (2020).
2. Han C.Y. et al. // Science. 370, 6523 (2020).
3. Sheu-Gruttadauria J. et al. // Molecular Cell. 75, 6 (2019).



Ponb rucroHaeaueTunasHoro komnnekca Rpd3 B MyTaumMoHHOM npouecce
y Apoxcken Saccharomyces cerevisiae

Anekceeesa E. A.1.2 Ckobeneesa UN. 1.1, baxnaHoea M. B.1, EeacmroxuHa T. A.1 2,
lMewexoHos B. T.1- 2, Koponee B. .12
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2 Kypuyamoeckul 2eHOMHbIU yeHmp — NA®, NlamyuHa, Poccusi

alekseeva_ea@pnpi.nrcki.ru

B «knetkax oykapuotr reHomHas [OHK Haxogutca B agpe B Buae
HyKrieonpoTenHoBoro komnrekca «[QHK — 6enok», HasbiBaemMoro xpomaTtmHom [1, 2].
OcHOBHON eguHMLEN XpOMaTUHA SIBMASIETCA HyKneocoma, KoTopas obpasyetcs B
pesynbTate HamaTbiBaHMs 147 n. o. AHK Bokpyr okTamepa rmCTOHOB, COCTOSALLErO U3
retepoteTpomepa rmctoHoB H3/H4 n ayx aumepos rmctoHos: H2A n H2B [3, 4].

CTpykTypa XpomaTuHa MOXeT npenaTcTBoBaTb TakMM npoueccaM, Kak
TpaHckpunuus, penapauna u pennukauna OHK. Ooctyn k OHK B xpomaTtuHe
obecneuynBaetca 3a cyeT paboTbl pasfnUyHbIX PEMOLYNMPYHOLLNX KOMMSEKCOB, a
TaKxe rno cpeacream nocTrTpaHcnAunoHHon moamdukauum (MTM) XBOCTOB rMCTOHOB.
OpgHon mn3 Takmx TM aBnseTca auetunmpoBaHue rmMctoHoB. OHO npeacraBnseT
cobon obpaTUMyld  MOCTTPAHCASAUMOHHYIO  MOAMMUKALMIO,  KOHTPOMPYEMYHO
pasfnyHbIMM  rTMCTOHaueTunTpaHcgepasamm (HAT) wun  ructoHgeaueTunasamm
(HDAC) [5].

'McToHaeaueTunasHoli komnnekc Rpd3 yyactsyeT B penapaumoHHomn cbopke
XpomaTuHa. Ero yyactne obycnoBneHo CHATUEM aueTUNMPOBaHUS C MTMCTOHOB, YTO B
CBOK o4epeb MPUBOAUT K YNNOTHEHUKO HYKNEOCOM W HopManu3auum CTPYKTYpbl
XpomMaTtuHa [6].

Y ppoxken Saccharomyces cerevisiae HDAC Rpd3 BxoguT B cocTaB ABYX
komnnekcoB: Rpd3L n Rpd3S. Ob6a komnnekca cogepxat obume cybbeamHmubl Rpd3,
Sin3 n Ume1 [5].

Hamu 6b1no nokasaHo, YTO MHaKTMBaUmMsS KOpoBbiX cybbeamHuy Rpd3 n Sin3
Komnnekca Rpd3 npnBoANUT Kak K MOBbILLEHWUIO, TAK U CHUXKEHUIO Y P-NHOYLIMPOBAHHOIO
MyTareHe3a COOTBETCTBEHHO. Takke OblfiIo NOKa3aHO BIMSHNE MHAKTUBAUMW OAHHbIX
cybbeamHny, Ha akcnpeccuto reHa RNR3, 4TO roBopuT O CNoCOBHOCTM LaHHOro
KOMMeKca KOHTPONMpPOBaTb YEKNONHT NOCPEACTBOM pPerynsumm akTMBHOCTU KMHA3bI
Rad53.

[MonyyeHHble faHHblEe CBMOETENbLCTBYHOT O TOM, YTO HapywweHue B paboTte
rmcToHaeaueTmMnasHoro komnnekca Rpd3 npMBoanT K MyTauMOHHbLIM COBLITUAM U cam
KOMMIIEKC BOBMEYEH B KOHTPOMb MYTALMOHHOIO NpoLecca y Apoxoken S. cerevisiae.



Paboma ebinonHeHa npu ¢puHaHcoeol rnoddepxke Kypyamoeckoao 2eHOMHO20
ueHmpa — [IMA® e pamkax npoespaMmbl pas3eumuss UEHmMpPOo8 2eHOMHbIX
uccriefosaHuli MUpPO8020 ypPOoBHS 1o coanaweHuto Ne 075-15-2019-1663.

1. Dhall A., Chatterjee C. // ACS Chem. Biol. 2011. V.6. No.10. P.987-989.
doi:10.1021/cb200142c

2. Tyagi M. et al. // Nucleus. 2016. V.7. No. 4. P. 388-404.
doi:10.1080/19491034.2016.1211217

3. Kobayashi W., Kurumizaka H. // Current Opinion in Structural Biology. 2019. V. 59.
P.107-114. doi:10.1016/j.sbi.2019.07.011

4, Hauer M.H., Gasser S.M. // Genes & Development. V.31. P.2204-2221.
doi:10.1101/gad.307702

5. Tao R. et al. // Mol. Cell. Biol. 2013. V.33. No.21. P.4212-4224.
doi:10.1128/MCB.00618-13

6. Chen X-F. et al. //  Curr. Biol. 2012. V.22. No.l1l. P.56-63.
doi:10.1016/j.cub.2011.11.042
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NMouck n xapakrepusauusa ogHog4OMeHHoro aiturena npotus SARS-CoV-2

Apunos B. C., Bonkosa H. B., HecmesiHosa B. C., icaesa A. A., lllaHbwuH [. B.,
Lllepbakos . H., Unbuyes A. A.

ocydapcmeeHHbIl Hay4YHbIU yeHmp supycosoauu u buomexHomnoauu «Bekmop»
PocriompebHad3zopa, p. n. Konbyoso, Hosocubupckas obi., Poccusi

aripov_vs@vector.nsc.ru

SARS-CoV-2 BbI3Ban naHgemMuio, KoTopasi NpoAOSKaeT YHOCUTb XU3HWU U
npeactasnsaet rnobanbHyo yrpo3dy Ans 300poBbs Hacenewus [1]. Hapsagy c
BakuuHauuen ana 6opbbbl ¢ COVID-19 BO3MOXHO MCNonb30BaTh TepaneBTUYeckme
npoTuBoBMpycHble cpeacrtea. OgHMM M3 NEPCNEKTUBHbIX MOAXOAOB K JIEYEHUH
BUPYCHbIX UHADEKLMI SBNSIETCA Tepanus Ha OcHoBe aHTuTen [2, 3.

3apgayen Hawero wuccrnegoBaHus ObiT MOUCK O4HOAOMEHHBLIX aHTUTen,
CNOCOOHbIX cneunduUyHO B3aMMOOENCTBOBaTbL C PELIENTOPCBA3bIBAOLLNM JOMEHOM
(RBD) noeepxHocTHOoro 6Genka S SARS-CoV-2. [Insa AoCTUXeHUs NoCTaBneHHOW
3agaym 6bina ncnonb3oBaHa TEXHOMOMMA haroBoro gucnnes. icnonb3oBaHne 3Tom
TEXHOMNOrMM NO3BONSAET 3aMEHNTb BCe aTanbl paboTbl NOCHE UMMYHU3ALUKN XKUBOTHbIX
N yOaneHus ceneseHku MpocTbiMM npoueadypamu mManvnynuposaHma ¢ OHK n
BGakTepmsMn, cokpawias Bpemsi nosiydeHus cTaburibHbIX KMOHOB, NPOLYLMPYHOLLNX
aHTUTena, ¢ MecsaLueB A0 HeJernb N yaewesnsasa 3ToT npoecc [4].

C nomowbo aduHHOM cenekummn Obinv 0TOOpaHbl KMOHbI, coaepXxallune B
CBOEM cocTaBe HaHoaHTuTena npotuB SARS-CoV-2. daroBble aHTMTENna Obinn
npoBepeHbl ¢ nomowbld VDA Ha cneunduyeckoe cCBA3bIBaHWE C PasfnUYHbIMU
BapmnaHtamn RBD noBepxHocTHoro 6enka S SARS-CoV-2. B pesynbTate npoBepku
OGbiINo BbISBNEHO 12 HaHOaHTMTEN, cneumduyHo B3aumogencTsywowmx ¢ RBD.
Hanbonee BbICOKMN ypOBEHb B3anMoAencTBMs Obin nokasaH ans krnoHa 1.3, noatomy
ero HykrneoTugHasi nocnefoBaTenbHOCTb Oblna  KNOHMpPOBaHa B COCTaBe
9KCNPEeCCUOHHOro BEKTOPA.

Bboin  nonyyeH pekombuHaHTHbIM 6Genok AB_COV-2_1.3, obnagatowmn
cBOMCTBaMM 0QHOAOMEHHOro HaHoaHTutena npotne SARS-CoV-2. C nomowbio NOA
OGbIN0 NpoBepeHO cneumduryeckoe CBA3bIBAHWE MOTYYEHHOrO PEKOMOUHAHTHOrO
6enka ¢ pasnnyHbiMn BapnanTtamm RBD noBepxHocTHoro 6enka S SARS-CoV-2.

Takke Onss  OUEHKM  B3aMMOLEWUCTBUSA  MOSyYEHHOrO  HaHOAHTUTEna
MCNonb3oBann KOHKypeHTHbIn NDA, no pesynbtaTtaM KOTOPOro MOXHO caenaTtb
BbIBOA, YTO NONyYEeHHOE aHTUTENO npenaTcTeyeT B3anmogenctaunio RBD ¢ ACE2.

1. BcemupHasa opraHmsaumst 3gpaBooxpaHeHusi (BO3). URL: https://www.who.int/ru/
emergencies/diseases/novel-coronavirus-2019 (gata obpawieHums: 25.12.2022).
2. Lu Q., Zhang Z., Li H. et al. Development of multivalent nanobodies blocking SARS-

CoV-2 infection by targeting RBD of spike protein // J. Nanobiotechnol. 2021. V. 19. P. 1-12.
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3. Zebardast A., Hosseini P., Hasanzadeh A. et al. The role of single-domain antibodies
(or nanobodies) in SARS-CoV-2 neutralization // Mol Biol Rep. 2022. V. 49. No. 1. P. 647-656.
4. TukyHoBa H.B., Mopososa B.B. ®aroBbin gucnnen Ha OCHOBE HUTYaTbIX

OakTepuodaroB: npumMeHeHne ans otbopa pekomobrHaHTHbIX aHTuTen // Acta Naturae. 2009.
Ne 3. C. 22-31.
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HaHopa3mepHble KOMNeKCbl Ha OCHOBE U30JIAATa CbIBOPOTOYHbIX GEenKoB
MOJI0Ka U XUTO3aHa Kak nuueBble CUCTEMbl JOCTaBKMU JINMOCOManbLHON
chopMbI omera-3 NoNMMHEHacCbIWEeHHbIX XUPHbIX KUCIOT U KYPKYMMUHaA:
CTPYKTypa U CBOUCTBA

banakuHa E. C.1- 2, Komaposa A. .12, Hebomapés C. A.Y, 3enukura /[. B.1

L Miecmumym 6uoxumudeckoli gpusuku um. H. M. Omanyans PAH, Mockea, Poccusi
2 Poccutickuli XUuMuko-mexHoroa2udeckutl yHusepcumem um. []. Y. Mendeneesa, Mocksa,
Poccusi

balakinakaterina1999@gmail.com

B Hacrtoswee Bpema npodunaktuka Haubonee pacnpocTpaHeHHbIX
HEUHEKUMOHHBLIX 3aboneBaHun (CepaeyHO-COCyaUCTbIX, HenpoaereHepaTUBHbIX,
caxapHoro gmabeta 2-ro Tuna, OHKONormn), a Takke nogaepxka MMMyHHON CUCTEMBI
Yyenoeka B 6opbbe ¢ MHdeKLMoHHbIMY 3aboneBaHuammn (Covid 19) aBnsaoTca ogHUMM
U3 MpPUOPUTETHbIX Lenen B obnactn paspaboTkn YHKUMOHANbHbLIX MNPOOYKTOB
nUTaHWA ONs8 nepcoHann3npoBaHHOW anetotepanuu [1, 2].

Takvne npoaykTbl NUTaHUS OOSPKHbI codepXaTb WHIPEeAWEHTbl, KOTopble
oKa3blBalOT BMONOrNMYeckn 3HaYnMoe 1 NONOXUTENLHOE BNNAHWE Ha MeTabonnyeckme
npoueccobl B opraHm3mMe 4venoBeka. CocTaB Takmx MHrpeaMEeHTOB AOSMKEH BKNOYaTb
onpegerneHHble BUONOrMYEeCcKn akTUBHbIE BELLECTBA, TaK Ha3blBaeMble HyTPULEBTUKM,
KoTopble obnagatoT, Hanpumep, aHTUOKCUAAHTHbIM, MPOTMBOAMABETUYECKUM WK
NpOTMBOpPaKkoBbIM AencTBmeM. Cpeau HUX ocoObil MHTEpeC MPeAcTaBnAlT Takue
rmapodobHbIe HYTPULIEBTUKN, KaK pacTUTENbHbIV aHTUOKCMAAHT — KYPKYMUH, a Takxke
He3aMeHUMble ONMHHOLENOYEeYHble NOSIMHEeHAChILWEHHbIE XUPHbIE KUCNOThl (OMera-3
n omera-6 NMHXK) [2—4].

Ona nonyveHna nx sogopacteopumon Ha 100 % dopmbl 6bino oTpaboTaHo
COBMECTHOE WHKancynMpoBaHWe 9TUX HYTPULEBTUKOB CHayana nMnocomamu
docatugmunxonuHa (> 90 %), a 3atem Kommnnekcamn nuuesbix GMONoNMMepos.
KombuHaumen @usmko-xuMmyecknx MeTofoB Oblfio MoKaszaHo, YTO MOSlyYeHHble
cynpamornekynsipHble KOMMEKCHbIe YacTuubl 06naganv crneayowmmMmm BaXKHbIMU A5
BMOYCBOEHMS HYTPULIEBTUKOB CBOMCTBaMMU: HaHopasdmepamu (< 600 HM); BbICOKOM
NHKancynupyrowen cnocobHocTbio (> 80 %) NO OTHOLUEHMWIO K MUMOCOMaM; 3aLlUTHOW
CMOCOBHOCTLIO MO OTHOLWEHUIO K okucneHuto NMHXKK (70 %) v gerpagauumn KypkymumHa
(>50 %) npu xpaHeHUM B HebnaronpuAaTHbIX YCroBMAX (CBeT, KOMHaTHas
TemnepaTtypa), a Takke YHUKarnbHbIMW CBOMCTBaMW B MULLEBAPUTENIbHOM TpakTe in
Vitro: MyKoagresuMBHOCTbIO MOKPbITUS XWUTO3aHa, YaCTUYHO MOPOSIM3YIOLLErocs
nencuHom B Xenyake, wn ©Oonblen OMOAOCTYNHOCTBIO  MHKAMNCYNMPOBAHHbIX
HYTPULEBTUKOB ©3 (EPMEHTATMBHO TMAPONN30BAHHOIO KOMMMEKCa B TOHKOM
KULLEYHUKE.
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Paboma ebinosiHeHa ripu g¢huHaHcoeol noddepxxke PH®, epaHm Ne 21-76-
00045 (htpps://rscf.ru/project/21-76-00045/).

1. CtpaTteruns nosbilleHNs Ka4yecTBa NuLLEBOM Npoaykuun B Poccuiickon ®epepaumm oo
2030 ropga (PacnopsikeHune [lpasutenbctBa Poccunckon Pepepaumm ot 29.06.2016 r.
Ne 1364-p.).

2. Szab0 Z., Marosvolgyi T., Szab6 E., Bai P., Figler M., Verzar Z. The potential beneficial
effect of EPA and DHA supplementation managing cytokine storm in coronavirus disease //
Frontiers in Physiology. — 2020. — 11.— P. 752.

3. Tamrakar V., Arora Ch. Curcuma caesia: present status and future prospect as herbal
drug // Progressive Agriculture. — 2019. -19 (2). — P. 258-261.
4. Patel A., Desai S.S., Mane V.K., Enman J., Rova U., Christakopoulos P., Matsakas L.

Futuristic food fortification with a balanced ratio of dietary w-3/w-6 omega fatty acids for the
prevention of lifestyle diseases // Trends in Food Science and Technology. — 2022. — 120. -
P. 140-153.

14



MccnepoBaHue BNUsiHus pasmepa yyacTtka nap OCHOBaHUM,
onocpenoBaHHbIX cepebpom, Ha CTabUNbLHOCTbL AYNeKCOB
OJIUrOHYKNeoTMAOoB

Gapbiwes A. B., Cokonos [1. A., KacbsiHeHko H. A.

CaHkm-lNemepbypackuli 2ocydapcmeeHHbIl yHueepcumem, CaHkm-lNemepbype, Poccusi
andry-barash@mail.ru

Mocne oTkpbiTMa asonHon uenu OHK yyeHble He nepecTtaBanu nccnenosaTb
BO3MOXHOCTU €€ U3MEHEeHUs ANns MOfyYeHUs HOBbIX WMAN  U3MEHEHUs yxe
cywecteyowmx csoncte OHK gnsa pacwmpeHna BO3MOXHOCTEN ee NpPUMEHEHUS.
OaHum 13 nogobHbix nameHeHnn OHK aBnaeTcs 3ameHa YyOTCOH-KPUKOBCKMX nap
OCHOBaHWW Ha Apyrve, HanpumMmep onocpeaoBaHHble MeTannom, napsl [1]. B gaHHown
paboTe n3yyarTcsa onocpenoBaHHbIe cepebpom napbil OCHOBaHUN
«UNTO3MH — UMTO3UH». BbINo nokasaHo, YTO faHHas napa OCHOBaHWN MMEET Kak
BbICOKYD TEPMUYECKYIO, TaK W BbICOKYIO XMMWUYECKYD CTabunbHOCTb [2], 4TO B
AanbHenweM MOoXeT NO3BONUTb MCNONb30BaTh NOAOOHbIE 3NEMEHTbI CTPYKTYpbl B
OHK-HaHoTexHOnorusx. Kpome Toro, B pabote [3] Obina nokasaHa BbiCOKas
cneundunyHocTb o0b6pasoBaHMst NOAOOHbIX Nap UMTO3MHOB, OMOCPESOBaHHbIX
cepebpom, KoTopasi MOXET ObITb MCMNOSIb30BaHa, C OAHOW CTOPOHBI, A4NA 0OHapyXeHus
N HEWTpanu3aumm NOHOB cepebpa B pasnnyHbIX MCTOYHMKAX BOAbI, @ C ApYron — Ans
obHapyxeHus omnboK nnn NoNMMopPn3mMoB B NOCHeA0BaTESNbHOCTSAX HYKNEOTUAOB.
Takum o06pa3om, faHHad Tema WCccneaoBaHWA SABMSIETCA  aKTyanbHOW, a ee
pe3ynbTaTbl 3aTeM MOryT 6bITb UCMOMb30BaHbl B HOBbIX 061acTaAX HayK.

B naHHon paboTe npoBoamnock nccriegosaHve Habopa OnMroHykneoTuaos, y
KOTOpPbIX B cepefuHe Haxoawuncs pervoH, 6oratbid UMTO3MHAMKU (MX KONMYECTBO
BapbupoBanocb oT 8 o 16), koTopbln OyaeT yyacTBOBaTb B OMNOCPEAOBAHHbLIX
cepebpomM napax OCHOBaHWMK, a NO KpasiM — KOMMIEMEHTapHbIE y4acTKn. 3To ObIno
caenaHo onsi npoBepku (hopmMmpoBaHus Aaynnekca B 3aBUCUMOCTW OT ANWUHbI yYacTKa
UMTO3MHOB, a TakkKe MW3YyYeHUA UuX CTabunbHOCTM B MPUCYTCTBUM Pa3fMYHOro
KonuyecTtsa MOHOB cepebpa. [1na 3Toro Mcnonb3oBannucb MeEToAbl NNaBMeHUs U renb-
anekTpodopesa. bbino nokasaHo opmupoBaHve AOBYX pakumn OynnekcoB C
nepexogomM Mexagy HUMW Npy N3MEHEHUM KonmyecTBa MOHOB cepebpa B cucTteme.

1. Katz S. The reversible reaction of Hg (II) and double-stranded polynucleotides a step-
function theory and its significance // BBA — Biochimica et Biophysica Acta. 1963. No. C (68).
2. Swasey S.M., Gwinn E.G. Silver-mediated base pairings: Towards dynamic DNA

nanostructures with enhanced chemical and thermal stability // New Journal of Physics. 2016.
No. 4 (18).
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3. Torigoe H. et al. Thermodynamic and structural properties of the specific binding
between Ag+ ion and C:C mismatched base pair in duplex DNA to form C-Ag-C metal-
mediated base pair // Biochimie. 2012. No. 11 (94).
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KuHa3Hasa aktuBHocTb LRRK2 BnusieT Ha akTUBHOCTb JIM30COMHbIX ruaponas
B NEPBUYHON KyNnbType MakpodaroB naumeHToB ¢ 60ne3Hbio MNapkMHCOHa,
accouuMpoBaHHOM ¢ MyTauusamMu B reHe GBA

bawaposea K. C.1, bespykosa A. N.1, UstomyeHko A. [.1, batidakosa I". B.4,
MunoxuHa Y. B.2:3, 3axapoea E. KO.4, lNuenuHa C. H.1:2, YceHko T. C.1.2

Y HUL «Kypuamosckuti uHcmumymy» — [MUS®, Mamyuna, Poccus
2 Mepsbiti CaHkm-Memepbypackull 20cydapcmeeHHbIl MeAUUUHCKUL yHusepcumem
um. akad. Y. I1. Maenoea, CaHkm-lemepbype, Poccus
2 UIncmumym mo3za yenoseka um. H. 1. Bexmepesoi PAH, CaHkm-Temepbype, Poccusi
* Meduko-2eHemuyeckull Hay4yHbIl ueHmp um. akad. H. I1. boukosa, Mockea, Poccusi

kbasharova@yandex.ru

BeedeHue. [MokaszaHO, 4TO MHIMOMPOBAHME KMHA3HOW aKTUBHOCTM, GoraToun
nenumHoBbLIMK noBTopamun knHasel 2 (LRRK2), npuBoauT K yBerM4EeHUI0 akTUBHOCTH
rnokouepebposmagasbl GCase y naumeHToB C 6onesHbto [lapkuHcona (BIT),
accoummpoBaHHon ¢ mytaumsamu B reHe GBA (GBA-BIT), asnaowmmmca gaktopom
BbICOKOro pucka bl B roMO3MroTHOM Mnu B KOMNayH4-reTepo3vroTHOM COCTOSAHUSIX,
npuBOaALLMMUK K passuTmio 6onesuun MNowe (bIN) [1].

Llennb pabombi — oueHka BNnaHUS nHrmbntopa LRRK2 MLi-2 Ha akTMBHOCTb
NMM30COMHBbIX TMAPOoa3 N YpoBEHb UX CyBCTpaToB B NEPBUYHOM KyNbType Makpodaros
nepudpepryeckon Kposu naumeHToB c¢ gucdyHkumen GCase (GBA-BI1, BlN) n B
KOHTpoOne.

Mamepuarbi u MemoOdbl. AKTUBHOCTb rnaponas (anbda-ranakroangasa (GLA),
kncnas cuHrommenuHasa (ASMase), kucnas anbga-rniokosvgasa  (GAA),
ranakrosunuepebposngasel  (GALC), GCase), ypoBeHb ux cybcTpaToB
(rmo6oTprao3nncmHrosnH (LysoGb3), CprHrommenuH (LysoSM),
rekcosmncguHrosmH (HexSph)) oueHuMBann BbICOKOI((EKTUBHOM  KUAKOCTHON
XpomaTorpaduen ¢ TaHOEMHOW MacCC-CNEKTPOMETpUen B MEPBUYHOWN KyrbType
Makpodharos, KynbTusmpyemoix 6e3 n B npucytcteum MLI-2, y 5 nauneHToB ¢ GBA-BI1,
2 naumeHToB ¢ bl 1 6 NHANMBNOYYMOB KOHTPOSNLHOW rpynnbl.

Pe3synbmamel. lokaszaHo yBenudeHue aktnsHoctn GCase, GAA, GALC, GLA u
TEHOEHUMS K CHWXEHMIO YpPOBHA LysSOSM B NepBMYHON KynbType Makpodgaros
nauyneHToB ¢ GBA-BIT B npucytctBumn MLI-2 N0 CpaBHEHUIO C KyNbTMBMPOBaHMEM 6e3
(p =0,031, p=0,047, p =0,031, p=0,047, p = 0,059 cooTBeTCTBEHHO). Y NauneHToB
¢ bI', HanpoTuB, BbISIBNEHA TEHAEHLMS K CHXKEHUIO aKTUBHOCTM GAA 1 NOBbILLEHMUIO
ypoBHsA LysSOSM B nepBuYHOW KynbType MakpodaroB B npucytctBum MLI-2 no
cpaBHeHMto Cc oTcytctBuem MLi-2 (p=0,063, p=0,058 COOTBETCTBEHHO).
CTaTUCTNYECKN 3HAYMMbIX Pa3nNnYnin B KOHTpone He BbisineHo (p > 0,05).

Bbi1600b1. UHrMbupoBaHue knHasHonm aktuBHocTM LRRK2 BeaeT k yBenuyeHuto
aktmBHoctn GAA, GALC, GLA, nomnumo GCase, U K CHUXEHUIO YpOBHA LySOoSM B
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NepBUYHON KynNbType MakpodaroB nepudpepudeckon kposu naumeHtos ¢ GBA-BI1.
AddheKkT xapaktepeH ans naumeHtos ¢ GBA-BI1, HO He nauneHToB C BI'.
Paboma noddepxxaHa epaHmom PH® Ne 22-25-00501.

1. Ysselstein D., Nguyen M., Young T.J., Severino A., Schwake M., Merchant K.,
Krainc D. LRRK2 kinase activity regulates lysosomal glucocerebrosidase in neurons derived
from Parkinson's disease patients // Nat. Commun. 2019 Dec 5; 10 (1): 5570.
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Co3gaHue nnasmMmmagHomn KOHCTPYKUMM ONA NnpoAyKUUU KOPOTKUX NenTtuaoB
B 6aKTepVIaJ1beIX KneTKax

beszzuHa M. [1.1, boHOapes C. A.1- 2, XKypaeneesa . A.1-2

! CaHkm-IMemep6ypackuli 20cydapcmeeHHbIll yHusepcumem, kaghedpa 2eHemuKu
u buomexHonoeuti, CaHkm-lemepbype, Poccus

2 CaHkm-lNemepbypackuli 20cydapcmeeHHbIl yHUgepcumem,
nabopamopus buonoauu amunoudos, CaHkm-llemepbype, Poccus

Bezgina.ma@yandex.ru

KopoTkne nentuabl LIMPOKO MNPUMEHSAKTCA B ddapMakosrorM4yeckon,
KOCMETUYECKON M NULLEBON MNpOMbIwneHHocTsx [1]. Monyyate kopoTkue nentuibl
MOXXHO XMMUYECKMM CUHTE30M, (hepMEHTATUBHBLIM MTMAPOSNIN3OM, @ TaKKe C NOMOLLbIO
pekoMBbUHAHTHOro Mpou3BOACTBa. HepoctaTtkamMm XMMUYECKOro CUHTE3a SBNATCA
BbICOKas CTOMMOCTb, BO3MOXHOCTb pauemMmsaumm M TOKCUYHoe npoussoactso. C
NOMOLLbID (PEepMEHTATMBHOIO CUHTE3a MOXHO MNOSMyYUTb TONbKO NenTuibl,
nocnefoBaTeNbHOCTU KOTOPbIX codep)aTcs B NpupoaHbix Genkax [2]. Mpogykuus
PEKOMOUHAHTHBIX NENTUAOB B KreTkax G6akTepui umeeT Takme npevMmyLlecTBa, Kak
BOCMNPOM3BOAMMOCTb, BUOCOBMECTUMOCTb, AKOSNOMMYHOCTb, @ Takke NepcrnekTnsbl 4ns
NPOMBILLIIEHHOIO BHEAPEHWS.

Mbl paspaboTanu HOBYKH KOHCTPYKUMIO ANSA MPOAYKUMWM NenTuaoB B KneTkax
Gaktepun. 3a ocHoBy Obin  B3AT Bektop PMAL-c2, KOTOpbIi NO3BONSET
ceepxnpoayunpoBatb 6enok MBP B knetkax 6aktepun [3]. MBP aBnaetca 6enkom,
Mcrnonb3yemMbiM  ANS  CO34aHUA  XMMEPHbIX  KOHCTPYKUMA  MpyM  NPOAYKUUK
pekoMbuHaHTHbIX 6enkoB B kneTkax 6aktepun. B nnasmuay mbl fobGaBunmn y4acTok,
Koaunpyowmin 12 rucTMAMHOB, YTO NO3BOMSET OYMCTUTL BENOK C NOMOLLbI0 athPUHHON
XpomMmaTorpaguun. B KOHCTPYKUUM Takxe copepxaTcs cauTbl ONA crneunduyeckoro
rmgponimza Xhol v Hindlll gnga wvHTerpaumm kogupyrollen nocnegoBaTeflbHOCTU
nenTnga uHTepeca, 4Tobbl OH OBpasoBbiBan €AuHyH pamMKy cuuTbiBaHust ¢ MBP-
His12. Mbl npoBenu HECKOSbKO 3KCNEPUMEHTOB MO CBEPXPOAYKLMM pPasHbIX
KOHCTPYKUMA C nocrnegyrowen O4YMCTKOW. ITO MO3BOMUMO OLEHUTb KOSNMYECTBO
BblpabaTbiBaemoro 6enka, cnutoro ¢ nentngom. C 1 n obbema GakrepuanbHoOn
KynbTypbl HaM yaanock Hapabotatb 30-55 mr 6enka.

Takum o6pa3oM, MOMYYEHHYD HaMW KOHCTPYKLMIO MOXHO WCMOSb30BaTb B
KayecTBe BeKTopa ANd CO34aHUsA PeKOMOMHAaHTHbIX nnasmug Ans npoaykumm
KOPOTKMX NenTnaoB B kneTkax 6aktepuin Escherichia coli.

Paboma ebinornHeHa rpu nodoepxxke epaHma PH® Ne 22-74-10042.

1. Hamley |.W. Small bioactive peptides for biomaterials design and therapeutics //
Chemical Reviews. 2017, 117 (24): 14015-14041.
2. Daliri E.B., Oh D.H., Lee B.H. Bioactive Peptides // Foods. 2017, 6 (5): 32.

19



3. Center R.J., Kobe B., Wilson K.A., Teh T., Howlett G.J., Kemp B.E., Poumbourios P.
Crystallization of a trimeric human T cell leukemia virus type 1 gp21 ectodomain fragment as
a chimera with maltose-binding protein // Protein Sci. 1998, 7: 1612-1619.
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AHanu3 TpaHCKpMNTOMa KJeTOK YepHOM CyO6CTaHLMM rONIOBHOIO MO3ra MbiLLEN
¢ MOTMN-uHayumMpoBaHHOM MoAeNbI0 NAPKMHCOHU3Ma U ¢ AUCKYHKLUMEN
depmeHTa rnokouepedbpo3naasbl

bespykosa A. N.1, YceHko T. C.12, bawaposa K. C.1, Hukonaee M. A.1 2,
EmenbsHos A. K12, MuntoxuHa Y. B.3, PydeHok M. M., LLladpuHa M. U.4,
CnomuHckul 1. A4, MNuenuxa C. H.1. 2

YHULY «Kypuyamoeckuti uHcmumymy» — lNMA®, NamyuHa, Poccus
2 Mepsbiti CaHkm-MMemepbypackull 20cydapcmeeHHbIl MeAUUUHCKUL yHusepcumem
um. akad. Y. I1. Masenoea, CaHkm-lemepbype, Poccus
2 UIncmumym mo3za yenoseka um. H. 1. Bexmepesol PAH, CaHkm-Temepbype, Poccusi
* HUL| «Kypyamosckuii uHcmumym» — MMIT, Mockea, Poccusi

bz.nastya96@gmail.com

BeedeHue. MonekynsipHble MexaHu3Mbl ©onesHn [lapkuHcona  (BI),
accoummpoBaHHon ¢ myTaumsmmn B reHe GBA (GBA-BI1), kogupyrowem depmeHT
rntokouepebposngasy (GCase), cerogHsa oCcTatoTCA HEM3BECTHBIMU.

Lenns pabombsi 3aknoyanacb B aHanu3e TPaHCKpUNTOMa KNeToK YepHOoW
cybecrtaHuum (UC) ronosHoro moara mbiwen ¢ (MOTI)-nugyumposaHHon (1-meTun-4-
deHun-1,2,3,6-teTparngponupuand) Moaenbio NapKMHCOHM3Ma U C OUCHYHKUMEN
depmeHTa GCase.

Mamepuanbl u mMemoObl. AHanni guddepeHumansHON 3KCNpeccum reHoB
npoBegeH B knetkax YC ¢ ucnono3osaHvem naketa DESeq2 B cpene R B 4 rpynnax
MblLLEN, pas3gerneHHbIX B 3aBMCUMOCTI OT BBEAEHHOrO npenapara: pacTsop xropuaa
HaTtpus (NaCl, koHTponb), M®TI, koHaypuTon-6eta-anokcng (CBE), codeTaHHoe
BBegeHne MOTI u CBE (M®TI/CBE). Banupauua aguddepeHumansHo
aKkcnpeccupyowmxea reHos (3N nposogunacbk B numdoumnTtax nepudepmndeckon
kpoBu naumeHToB ¢ GBA-BI1, BI1, 6eccumnToMHbIX HOCUTENen MmyTauui B reHe GBA
(GBA-HOCHUTENMN) N KOHTPONe meToaom KonmyectBeHHou TMLIP B pexume peanbHoro
BPEMEHN.

Pesynbmamesi. B rpynne mbiwen ¢ CBE, no cpaBHeEHMIO C rpynnon Mbllen ¢
M®TI, 6bino BbisiBneHo 4 [O3I; B rpynne Mbiwen ¢ MOTI, no cpaBHEHUO C
KoHTporiem, 10 O3l; B rpynne mbiwen ¢ MOTI/CBE, no cpaBHEHUIO C KOHTPOMEM,
6 O3r. O3, BbisBneHHble B rpynne wmblwen ¢ MOTI/CBE, no cpaBHeHuiO C
KOHTpOneMm, BOBMeYeHbl B MPOLUECChl, CBA3aHHble C BO30YyAMMOCTbIO HEWPOHOB, a
Takke CBA3aHbl C HApPYyLLIEHMEM BE3UKYNAPHOro TpaHcnopTa u aytodarnen, kKotopble
paccMaTpMBaloTCsa Kak KniyeBoe 3BeHO B natoreHese Bl [1, 2]. BanugaunoHHoe
nccnegoBaHve rMOATBEPOUNO M3MEHEHME OKCMNPEecCUM TEeHOB, BOBJIEYEHHbIX B
perynauuio aytodarum n tpaHcnopt [3, 4], Takux kak SGK1 y nauyneHToB ¢ GBA-BI1,
no cpaBHeHuto ¢ naumeHtamm ¢ bl (p = 0,056), n ARL4D y naumeHToB ¢ GBA-BlMny
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GBA-HocuTenen, no cpaBHeHuto ¢ naumeHtamu ¢ bl (p <0,0001) n ¢ koHTponem
(p <0,05).

3aknoyeHue. AHann3 TpaHckpunTomMa knetok YC ronoBHOro mMosra MbilLen u
BanuaauMoHHOE NccneaoBaHMe BbIABUNN Pas3nuunsa B NaTTepHaX 3KCMPECCUN reHoB,
CBA3aHHbIX C ayTodarnen n BeankynapHbiM TpaHcnopTom npu bl, accounnpoBaHHon
¢ aucyHkumnen GCase.

Paboma ebinoriHeHa 8 pamKkax 2aocy0apcmeeHHo20 3adaHusi o meme
«M3yyeHUe MOMEKynsapHbIX U KIeMOYHbIX KOMIMOHEHMO8 fnamozaeHe3a coyuasbHO
3Haqyumbix 3aboneeaHull 0Ons pas3pabomku memodoe paHHel OuacHOCMUKU U
nieqdeHus » (peaucmpayuoHHbIt Homep 121060200125-2).

1. Hou X., Watzlawik J.O., Fiesel F.C. et al. Autophagy in Parkinson's Disease // Journal
of Molecular Biology, 2020. — V. 432, No. 8. — P. 2651-2672.

2. Singh P.K., Mugit M.M.K. Parkinson's: A Disease of Aberrant Vesicle Trafficking //
Annual Review of Cell and Developmental Biology, 2020. — V. 36. — P. 237-264.

3. Liu W., Wang X., Liu Z. et al. SGK1 inhibition induces autophagy-dependent apoptosis
via the mTOR-Foxo3a pathway // Br. J. Cancer, 2017. - V. 117. — P. 1139-1153.

4, Katayama T., Imaizumi K., Yoneda T., Taniguchi M. et al. Role of ARFA4L in recycling
between endosomes and the plasma membrane // Cellular and Molecular Neurobiology,
2004. - V. 24, No. 1. — P. 137-147.
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CreneHb meTunupoBaHua reHomHoun [IHK kneTtok nepudepuyeckon kposu
npu 6one3Hu MNapknHcoHa

benbix E. A.L, JlaspuHosa A. O.1, XKypaenee A. C.1, TiopuH A. A.2,
MurtoxuHa Y. B.2:3, bepkosud O. A.2, lN4enuHa C. H.1.2, EmenbsiHos A. K.1.2
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2 [Mepebiti CaHkm-lNemepb6ypackull 20cydapcmeeHHbIl MeAUUUHCKUL yHuUsepcumem
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evgene.ya@yandex.ru

MokaszaHo, 4TO nNpu Gonesnn [lapkmHcoHa (BI1) ©Genok anbda-CMHyKNenH
HakannmMBaeTca M arpervpyet B AoaMmHEpPrmYeckmx HempoHax YepHon cybcTaHumm
FOfIOBHOrO Moa3ra. bbino obHapyXeHo, YTO MEeTUNMPOBaHME PErynaTopHbIX obracten
reHa anbga-cuHyknemHa (SNCA) BnmsieT Ha ero akcnpeccuto [1, 2]. B nccnepgoBaHusx
in vitro n in vivo nokasaHo BnusHue J1-OO®A-cogepxalumx npenapaTtoB Ha CTeneHb
MeTunuposaHna reHomHon AHK [3].

Llenbto nccnenosaHma siBunachb OLEHKa YPOBHS rrobanbHOr0 MeTUNMpOBaHUS
reHomHon [OHK kneTok nepudpepuyeckon kposu naumeHToB ¢ bl v koHTpons. B gaHHoe
nccnegosaHue 6b1no BroyeHo 48 naumeHToB ¢ Bl (cpegHun Bo3pacTt — 65,9 + 8,9 roaa,
cpeaHun Bo3pacT Havana 3abonesaHus — 63,7 + 8,3 roga), He npuHumatomx J1-LODA-
cogepxaliue npenapatbl, 1 49 MHOMBNOYYMOB KOHTPOSbHOW rpynnbl (CpeaHuii Bo3pacT —
60,6 £ 7,6 roga). YpoBeHb rnobanbHoro mMetunmpoBaHnst reHomHon [OHK B ykasaHHbIX
rpynnax B numdouuTapHon KnetodHor ppakumm n knetkax CD45+ nepudpepuyeckon
KpoBM Obin oueHeH ¢ ucnonb3oBaHnem metoga VPA (Global DNA Methylation (5-mC)
ELISA Easy Kit (Epigentek, CLUA)). Ctatuctmyeckne pacqeTbl Obinv BbIMOSHEHbI C
ncnonb3oBaHnem nporpammbl SPSS 21.0. [laHHble npeactaBneHbl B BUAE MeauaHbl
(MVH. — makc.), %.

MokaszaHo runomeTunupoBaHue reHomHon [OHK B kneTkax nepudepunyeckon
KpoBn y naumeHToB ¢ bl no cpaBHeHuto ¢ rpynnon koHTponsa (2,09 (0,08-8,06) w
3,03 (0,81-5,94) cooTtBeTcTBEHHO; p = 0,014). MpK CpaBHEHUMN UHONBUOYYMOB XXEHCKOIO
nona 6bIn10 BbISIBNEHO CHDKEHWNE CTENEHN MeTunmpoBaHns reHomHon [HK y naumeHToB
¢ BbI'l no cpaBHeHuto ¢ koHTporem (1,69 (0,14-6,62) n 3,03 (0,81-5,94) cOOTBETCTBEHHO;
p=0,013). He obGHapyXeHO CTaTUCTUYECKN 3HAYMMbIX Pa3nUYMn MNpPU CpaBHEHUN
creneHn metunupoaHus reHomHon [JHK B knetkax CD45+ naumeHTtoB ¢ Bl n koHTpons
(2,65 (0,47-8,12) n 2,32 (1,18-5,69) cooTBeTCTBEHHO; p > 0,05).

M3 nonydeHHbIX [OaHHbIX MOXHO MpeanonoXutb, 4YTo passutne bl
CONpPOBOXOAETCA U3MEHEHWEM YPOBHS rnobanbHOro MetunupoBaHus reHomHon OHK
KNeToK nepudepnyecKon KpoBu NaumeHToB.
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Paboma ebinosiHeHa 6 pamMkax 20cy0apcmeeHHo20 3adaHusi o meme:
«M3yyeHUe MONEKynsapHbIX U KIemOYHbIX KOMMOHEHMO8 ramoaeHesa couuasibHO
3HayYuMbIx 3aborniegaHull 05 pa3pabomku memodoes paHHel OuacHOCMUKU U JIeHEeHUST»
(peaucmpauuoHHbIt Homep 121060200125-2).

1. Jowaed A., Schmitt |, Kaut O., Willner U. Methylation regulates alpha-synuclein
expression and is decreased in Parkinson's disease patients' brains // J. Neurosci. 2010 May 5;
30 (18): 6355-9.

2. Tan Y.Y., Wu L., Zhao Z.B., Wang Y., Xiao Q., Liu J., Wang G., Ma J.F., Chen S.D.
Methylation of a-synuclein and leucine-rich repeat kinase 2 in leukocyte DNA of Parkinson's
disease patients // Parkinsonism Relat. Disord. 2014 Mar; 20 (3): 308-13.

3. Schmitt I., Kaut O., Khazneh H., de Boni L., Ahmad A., Berg D., Klein C., Fréhlich H.,
Willner U. L-dopa increases a-synuclein DNA methylation in Parkinson's disease patients in vivo
and in vitro // Mov. Disord. 2015 Nov; 30 (13): 1794-801.
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Mony4yeHue n xapakrepmucTuka poTOpMHA — HOBOro 6e5IKOBOro MHrMbuTopa
MeTansnonpoTreas U3 aHTomonatoreHHon 6aktepumn Photorhabdus laumondii

Gepdbiwes U. M., Ceemnoea A. O., YyxoHuyeesa K. H.,
Kapacesa M. A., [Jemudiok Y. B.

HauuoHarnbHbIl uccnedosamensckull yeHmp «Kypdyamosckuli uHcmumyms, Mocksa, Poccusi
igorgetu@mail.ru

BaktepvanbHble napbl «npoteasza — OenkoBbI WHIMBUTOP» ABMAKOTCA
NnepcrnekTMBHON MOLENbIO ANA UCCrneaoBaHni in vVivo pyHAaMeHTanbHbIX NPUHLMMNOB
perynauun npoteonuda. OgHOM M3 TakMx nap SABNAKTCSA NpoTeanu3nHNogobHbIe
npoteasbl (M) n amdoprHonoaobHble MHrMbutopbl (3MN), NpuHagnexawue K
cemencteBam M4 un 1104 (no ©6ase paHHbix MEROPS) cooTtBeTcTBeHHO [1].
Mpegnonaraetcsa, 4to MMM n 3NN npuHumatoT yyactne B MexbakTepmanbHON
KOHKYPEHLMM, a TakKe BO B3aUMOLENCTBMM BakTepuii C BbICLUMMW OpraHM3Mamu 1 B
natoreHese. OgHaKO NPSAMbIX AaHHbIX O GMonornvyeckon ponum 3Tux OenkoB HeT.
B kauectBe mogenu gns udydeHus Guonormyeckux yHkumn napsl MMM 1 3MA, a
TaKkke MexaHW3MOB perynsaumm akTMBHOCTM NpoTeasbl MHIMOUTOPOM NepPCnekTUBHOM
npeacraBnseTcsa aSHTomMonartoreHHas Oaktepua Photorhabdus laumondii subsp.
laumondii TTO1 (TTO1). 3Ta 6akTepMa MMEET CIOXHbIN XU3HEHHbIN LUK, SBNAACH U
CUMOMOHTOM HEMATOL, 1 NAaTOreHOM HaCEeKOMbIX, YTO AAET YHMKaNbHY BO3MOXHOCTb
ANS uccrnepoBaHnsa perynsumm npoTeonin3a nNpu pasnumyHbiX TMnax B3aMmMoLencTeus
«BakTepus — xo3sauH» [2].

B reHomax 6akTepui poga Photorhabdus, B Tom uncne y TT01, 3a reHom MMM,
npoteasbl S (PrtS), cnegyeT reH, KOTOpbIM KOOMPYET runoTeTudecknn 6enok,
romonormdHbin MU, PrtS  ©6bina oxapaktepusoBaHa paHee Ana  pasHbIX
npeacrasutenen popa [3]. lNpegnonaraetcs, 4TO 3TOT (PEpMEHT yyacTByeT B
natoreHese. [JaHHbix 06 Ol y Photorhabdus B HacTosiee Bpems HeT.

Hamwn 6bin BnepBbie KNOHMPOBaH 1 aKcnpeccnpoBaH B kneTtkax Escherichia coli
reH Ol n3 TTO01. PekombrHaHTHbIN Genok, HasBaHHbIN oTopuHoM (Phin), 6bin
oynweH U oxapaktepu3oBaH. [lonydeHbl nNOMUKIOHanNbHble aHTuTena Kk Phin.
[MokasaHo, 4To Phin aBnseTcst CUIMbHLIM KOHKYPEHTHbIM, MeAfNIeHHO CBA3bIBaOLLMMCS
nHrméutopom PrtS (Ki= 210 + 10 nM), a Takke 4to Phin HakannmBaeTcsa B KneTkax
TTO1.

Takum obpasom, Hamu BRepBble NPOLEMOHCTPUPOBAHO, 4YTO reH 3lU vy
6akTepun poga Photorhabdus aBnsietcs dyHKUnoHanbHbIM, 1, cnegosatensHo, TTO1
MOXeT ObITb Ucnonb3oBaHa ANA  UCCNefoBaHMs  NPUHUMMAOB  perynsauuu
NPOTEONNTUYECKON aKTUBHOCTU 6GenkoBbiIMM UHIMOUTOpaMM Ha MOoAenNu napbl
«[ = 3MA».
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2.
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Chukhontseva K.N. et al. // Int. J. Biol. Macromol. 169 (2021).
Clarke D.J. /I Cell. Microbiol. 10, 11 (2008).
Held K.G. et al. // Appl. Environ. Microbiol. 73, 23 (2007).

26



PaspaboTka ceHcopa ana getekuum 6akrepmanbHbIX U BUPYCHbIX NaTOreHOB
C MCNONb30BaHMEM OMHapPHbIX 4e30KCMPMOO3NMOB

bepe3sosckas M. KO., bobkos I'. A., Amue M., Py6enb M. C.

HauyuoHanbHbIl uccnedosamernbsckuli yHusepcumem UTMO, CaHkm-lNemepbype, Poccus
berezovskaya@scamt-itmo.ru

PaHHsas guarHocTuka MHAEKUMOHHLIX 3aboneBaHuni kparHe Heobxoanma ans
CBOEBPEMEHHOIO Ha3Ha4yeHus Tepanum n npeaoTBpaLleHns OCTPbIX
3NMAEMUNONIONMYECKNX CUTyaunin. [uarHoCTU4ecKne CUCTeMbI, CyLLEeCTBYOLIME Ha
CEroaHsALWHNIA OeHb, HE BCerga MoryT npefoctaBuTb BbICTPLIN U TOYHbIN pe3ynbTaT C
MCNonb30BaHMEM OOCTYNHOro 06opyaoBaHUAX, Tak Kak B CBOEM OOSbLUMHCTBE OHU
TpebyoT nMbo gonroro BpemeHu, NMbO BbICOKOKBANMMOULMPOBAHHOIO MNepcoHana,
nndo goporocTtoswmx Nnpmbopos.

[deTekumst HyYKNEeMHOBbIX KUCAOT — OOWH W3 COBPEMEHHbIX MEeToO0B
AnarHoCTuKM 3abonesaHni, B YaCTHOCTU NATOr€HHbIX OPraHM3MOB, Tak Kak 3a4acTyto
9TM  MeToabl MeHee BpeMsa- U pecypco3aTpaTHble, Yem  Knaccuyeckme
anarHocTuyeckne cnocobbl. PeneBaHTHbIM pelleHMeM faHHOW npobnemMbl MoOXeT
ObITb BHEAPEHME ANArHOCTMYECKMX CUCTEM point-of-care ans geTekumMmn HyKNemHoBbIX
KMCNOT Ha OCHOBE Ae30KCMPMB0O3NMOB.

B pmaHHon paboTte Obinn Kcnonb3oBaHbl OMHAPHbLIE AE30KCUPMOO3UMbI ONS
aetekumn OGakTepmanbHbIX W BUPYCHbIX natoreHoB Herpes Simplex 4 (Bupyc
OnwrtenHa — bapp), Listeria monocytogenesis, Neisseria meningitidis. [JaHHas
CTPYKTYpa npeacrtaBnsetr cobon ABe ONUrOHYKNeoTuAHbIe Lenu, B KOTOpble BXOOAT
aHanuTcBA3blBaloLLee Nreyo, KOMMNIeMeHTapHO cBsa3blBaloweeca ¢ ueneson AHK-
nocrnefoBaTeNbHOCTbIO, PENOPTEPHOE NIeYo, CBA3bIBatOWEeecs ¢ PryopecUeHTHbIM
cybcTpaToM, WM KaTanUTUYECKUA KOp, U3MEHSAWMnA cybcTpaT ana yBenunveHus
dnyopecueHumn [1, 2]. B kadectBe npenBapuTenbHOro BapuaHTa HaKoMmeHus
npoaykta wucnonb3yeTcsa usotepmudeckas amnnmdpukauma LAMP (loop-mediated
isothermal amplification) [3].

B pesynbtate paboTbl C NOMOLIBD OUHAPHbBIX AE30KCUPNBO3NMOB Obinn
obOHapyXeHbl  MaTOreHHble  opraHu3ambl.  dryopecueHUuMl0  U3Mepsnu  Ha
cnekTpodpnyopumetpe Tecan yepes 30 MuH nHkybaumm npm 55 °C.

Paboma ebinornHeHa rpu nodoepxxke epaHma PH® Ne 22-75-10073.

1. Mokany E., Bone S.M., Young P.E., Doan T.B., Todd A.V. (2010). MNAzymes, a
versatile new class of nucleic acid enzymes that can function as biosensors and molecular
switches // Journal of the American Chemical Society, 132 (3), 1051-1059.

2. Kolpashchikov D.M. (2007). A binary deoxyribozyme for nucleic acid analysis // Chem.
Bio. Chem., 8 (17), 2039-2042.
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3. Parida M., Sannarangaiah S., Dash P.K., Rao P.V.L., Morita K. (2008). Loop mediated
isothermal amplification (LAMP): a new generation of innovative gene amplification technique;

perspectives in clinical diagnosis of infectious diseases // Reviews in Medical Virology, 18 (6),
407-421.
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MoabGop n npoBepka MHIMGUTOPOB HECTPYKTYPHbIX 6enkoB RARp 1 3CL-Pro
n3 SARS-CoV-2

budxuesa M. C.1 2, Tonuyesa O. A.2, BuHoepadosa [. C.2, bopywko H. B.2,
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KoHesgeea A. J1.1.2.5
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Poccus

bidzhieva_ms@pnpi.nrcki.ru

Mangemna nHgekuyun COVID-19, BbidbiBaeMada kopoHaBupycom SARS-CoV-2,
3aTpPOHyNa MUIMOHbI NOAEN U OO CUX NMOP OCTaeTcs OQHOW M3 OCHOBHbLIX Npobnem
0o0LLEeCTBEHHOrO 34paBOOXpPaHEHNA. Ha cerogHsIlWHUMM OeHb akTyanbHOW 3ajaden
aBnsieTca paspaboTka NPOTUBOBUPYCHLIX MNpenapaTtoB M MNPOTOKOMOB flevyeHns
OONbHBbIX.

MoTeHunanbHo addekTuBHaA cTpaTerns 60pbbbl C BUPYCOM 3akfoyaeTcs B
noabope MHrIMOBMTOPOB OYHKUMOHANbHBIX GENKOB, UrparLmnX BaXKHYH pPOSfb B €ro
XW3HeHHoOM uukne [1, 2]. Ana peanu3aumm gaHHOro nogxofa B KpaTyaulime CpoKu
onTMMarnbHbIM MPEACTaBMSAETCA MOUCK NOAXOOSAWMX MHIMOUTOPOB U3  4ucna
3aperncTpupOBaHHbIX NEKAPCTBEHHbIX NpenapaTtoB, NpoLeaLnX Bce Heobxoaumble
OOKITMHMYECKME N KNNHUYECKME UCCrea0BaHUS.

B kayecTBe OCHOBHbIX OOBLEKTOB MCCReAoBaHUA OAHHOIMO NpOeKTa BblOpaHbI
ABa HecTpyKTypHbix 6enka SARS-CoV-2, BbINOMNHAWOLWME KrtoyeBble YHKLMM Ha
Ha4anbHbIX 3Tanax pa3BUTUS BMpPyCa B KreTKe: OCHOBHAsA npoTeasa KopoHaBupyca
Nsp5 (3CL-Pro) u PHK-3zaBucumas PHK-nonumepasa Nsp12 (RdRp) [3, 4]. lpwu
NOMOLLM KOMOMHALUMM METOAOB KOMMbIOTEPHOrO MOAENUPOBaHUSA ObINO OTOGpPaHO
6onee 200 coeanHeHun n3 6a3bl AaHHbIX ZINC (BCcero 4 178 coeguHeHwui), KoTopble
ABNANUCb NOTEHLUMANbHLIMU MHIMBUTOPaMn BbiLLEYNOMSAHYTbIX 6enkoB-muwieHen. 3
HMX Obinn BblIOpaHbl 14 Haubonee pacnpoCTPaHEHHbIX W NErkogoCTYMNHbIX
npenapaTos.

Ons Nsp5 n Nsp12 paspaboTtaHbl NpOTOKOSbI HAapaboTKn BUPYCHbIX GenkoB B
GakTepuanbHbIX KMeTKax, BbIOENEHUS U OYUCTKM, a TakkKe MNoATBepXaeHa WX
yHKUMOHaNbHaa  akTMBHOCTb. bBbin  npoBegeH aHanmM3  B3aMMoOOenCcTBUSA
noaobpaHHbIX NpenapaToB C NPOTeason M NONMMeEpPason N aHann3 UHrMbMpyoLLEro
OENCTBUS 3TUX COeAMHEHUI B 3KCNEPUMEHTaX in Vitro.
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HaHHas pabota B Oyaywiem MOXeT cTaTb OCHOBOWM [Afsi HOBbIX WN
aHanornyHbiX MCCNeaoBaHUN, HanpaBreHHbIX Ha 6opbOy C pacnpocTpaHeHMeM
BMpYyCa.

Paboma ebinosiHeHa ripu noddepxke epaHma POOU 20-04-60491 «Bupychi».

1. Kumar S. et al. A multi-targeted approach to identify potential flavonoids against three
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2. Malone B. et al. Structures and functions of coronavirus replication—transcription
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3. V’kovski P. et al. Coronavirus biology and replication: implications for SARS-CoV-2 //
Nature Reviews Microbiology. Nature Research, 2021. Vol. 19, No. 3. P. 155-170.
4. Grum-Tokars V. et al. Evaluating the 3C-like protease activity of SARS-Coronavirus:

Recommendations for standardized assays for drug discovery // Virus Research. Elsevier,
2008. Vol. 133, No. 1. P. 63-73.
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NMony4yeHne moHokpuctannos 'TP-cBa3bIBarowero gakropa YsxC
u3 Staphylococcus aureus anAa peHTreHOCTPYKTYPHbIX UccneaoBaHUm

bukmumupos A. .1, cnamos []. P.1, Banudos LLI. 3.1, KOcyrnos M. M.,
Ycaves K. C.1

! Kaszarckuti (Mpusomxckuti) gpedeparnbHbill yHusepcumem, KaszaHb, Poccust
2 Hecmumym 2eHemuKu, MOJIEKYISIPHOU U KrlemoyHol 6uorioau,
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TpeBOXHbIA POCT 4YMCMA HOBbIX YCTOMYMBBLIX K aHTUOMOTMKAM LUTaMMOB
naToreHHbIX 6akTepun co3gaet HeobxoaMMOCTb B pa3paboTke 6onee adhdheKTUBHbIX
aHTnbakTepuanbHbIX NpenapaToB Ansa TepaneBTUYecKkoro ncnonb3oBanud [1]. OagHon
n3 Takux Gaktepum gaensietcs Staphylococcus aureus — B036yauTenb LUMPOKOrO
cnekrtpa NHAEKLMNOHHbIX 3aboneBaHun. Onpepnenexne reHOMHOM
nocnegoBaTenbHOCTU psida NaToOreHHbIX MMKPOOPraHN3MOB [2] OTKPbINIO BO3MOXHOCTH
ana  paspaboTkM  HOBbIX  BbICOKOCENEKTMBHbIX  COEOMHEHUN, OBroKMPYOLMX
PYHKUNOHANbHYIO aKTMBHOCTb OEenkoB, KOTOpble SBNANTCHA CyLEeCTBEHHbIMU NS
BblKMBAHNA KNETKU. IMEHHO NO3TOMY M3y4eHUE CTPYKTYpbl BENKOB SBNSETCA OAHUM
N3 3HaYNMbIX HanpaBneHnn 6opbbe ¢ NaToreHHLIMM MUKPOOPraHM3MamMu.

C oT1OoM uenbio B KayecTBe oObekTa wuccnegoBaHuin Obin BblbpaH [TO-
cBasbiBaowmn 6enkoBbin haktop YsSXC m3 natoreHHon 6aktepum Staphylococcus
aureus. B pabote [3] ansa 6akrepun Bacillus subtilis 6b110 nokasaHo, 4TO Aeneuus
reHa uenesoro 6ernka npuBoAnT K notepe 6 6enkos B coctaBe 60nbLUON CyObeanHNLbI
pnbocombl. ATa PyHKUMOHANbHass 0COBEHHOCTb yKasbiBaeT Ha 3HA4YMMOCTb bGernka
YsxC B npouecce 6uocumHTe3a M o0ycnoBnmBaeT akTyanbHOCTb €ro CTPYKTYPHbIX
nccnegoBaHun.

B pamkax gaHHon paboTbl 6bina co3gaHa nnasmuaHas KOHCTPYKUMS C reHOM
uenesoro 6Genka. lNMogobpaHbl ycnoBua akcnpeccun B Escherichia coli, a Takke
ONTMMU3NPOBaHbLI BydbepHble yCrnoBuA AOns 3TanoB OTYMCTKM Benka metogamm
adppuHHOM  xpomaTtorpadpum  u  renb-punbTpaumn.  MeTogoM  ManoyrroBoro
PEHTFEHOBCKOrO N3ny4eHns Gbinia nonyyYeHa anekTpoHHasi NOTHOCTb, HAabnaaembIn
BMA KOTOPOW yKasblBaeT Ha TO, YTO BenkoBas Moriekyna B pacTBOpe HaxoguTcs B
dopme moHomepa. MeTtogom andpysnm BOOAHLIX NAPOB B BUCAYEN Karse NnosfyyYeHbl
MoHokpucTannbl 6enka YsxC u3 S. aureus, ons KoTopbix 6bin npou3seneH cbop
AMMDPAKLUMOHHBIX  AaHHbIX ¢ paspewenvem 3 A, Ontumusaums yCrnoBun
KpUCTannu3aLmm 1 KpMoNpoTeKLMK MO3BONUMA yNy4lLnTs paspeleHve Ao 2 A. Takum
obpasom, onpegeneHa NpocTpaHCTBEHHAs rpynna kpuctanna P32 2 1 n napameTpsbl
anemeHTapHon suenkn: a = 55,942 A; b =55,942 A; ¢ =107,112 A; o= p = 90; y = 120°.
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MMony4eHHble OaHHble ByayT UCNONb3oBaHbl ANs OnpefeneHus NPOCTPaHCTBEHHOWN
CTpykTypbl 6enka YsxC.

UccnedosaHue 8bIMOHEHO rpu ¢uHaHcosol rnoddepxke Pocculicko2o
Hay4Ho20 ¢poHOa (npoekm Ne 21-74-20034).

1. Chambers H.F., Deleo F.R. // Nat. Rev. Microbiol. 2009. V. 7 No. 9. P. 629.
https://doi.org/10.1038/nrmicro2200

2. Cole S., Brosch R., Parkhill J. et al. Deciphering the biology of Mycobacterium
tuberculosis from the complete genome sequence // Nature. 1998. V. 393. P. 537-544.
https://doi.org/10.1038/31159

3. Ni X., Davis J.H. et al. YphC and YsxC GTPases assist the maturation of the central
protuberance, GTPase associated region and functional core of the 50S ribosomal subunit //
Nucleic Acids Res. 2016. V. 44. No. 17. P. 8442—-8455. https://doi.org/ 10.1093/nar/gkw678
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M3yyeHne mexaHn3moB papmaKkonorm4eckon moaynauum
NMDA-peLenTopoB in Vvitro

Boltikos C. U.

UHCcmumym 3gonoyuoHHoU gu3uonoauu u buoxumuu um. M. M. CeueHosa PAH,
CaHkm-lNemepbype, Poccusi

sergei-boickov@mail.ru

WccnepoBaHne MexaHUM3MOB [OEWCTBUS MpenapaToB Ha WOHHblIE KaHasbl
ABNSAETCA akTyanbHOW 3ajaver B Heunpobuonorum u 6Guodumsmke. bnaropaps
N3y4EeHUI0 NOTeHUnarbHbIX MULLEHEN OEACTBUS areHTOB NOBbILLAeTCs BO3MOXHOCTb
YMEHbLUEHNA OeNcTBUA NOBOYHbIX 3PPEKTOB Yy MMermnxcs u paspabatbiBaeMblixX
npenapaToB B KITMHUKE.

NMDA-peuentopbl (NMDAR) —  WOHHble  KaHanbl  BO30yXgatoLlen
CUHaNTU4EeCKON nepegayu. OuvcpyHkumnm CBA3aHbI (3 passuTnem
HenpoaereHepaTMBHbIX 3abonesaHnin, anunencumn, Hemponatuyeckon 6onum u ap. [1].
PaHee nokasaHo, 4To Tpuuuknuyeckme aHtugenpeccaHtbl (TCA) nmeroT 2 mexaHm3ma
nerictena Ha NMDAR: noTeHuman- n kanbuuit-3aBucnumocts [2, 3]. Ca*-3aBUCUMOCTb
penctenus TCA Ha HeWpoHbl npeactaBnsieT cobOM WMHTEpec, T. K. CyLeCTBYHT
noteHuyuaneHble npenapaTbl (KBR, NUTuK, 3TaHON, XONECTEPUH), OAENCTBYHOLLME Ha
Ca?*-3aBucumyto geceHcetmsauumio (CDD) [4].

OKCNepUMEHTbI BbINOSMIHEHbI Ha MNEPBUYHOWN KyrNbType HEWPOHOB FOMTOBHOrO
MO3ra KpbIC, PErMcTpupoBasnmcb TOKM METO4OM NOKanbHOW (pukcaumm noteHumnana Ha
POoHe aKTMBaLUN PeLLenTOpoOB COBMECTHO C BriokaTopamu B pasfnnyHbIX gMana3oHax
KOHUEHTpauun.

MokasaHo, yto genctene TCA Ha NMDAR mopynupyeTca HyTpuUeHTamu, B
YaCTHOCTM 3TAHOSIOM N XonecTtepuHoM. dddekT amutpuntunmHa (ATL) Ha NMDAR
ocnabesaet B npucytctBum yxe 0,03 % 3TaHona, a Takke Mpu 3HAYUTENbHOM
aeduunte xonectepmHa B MeMbpaHax Knetok. BnepsBble 06bACHEH MEXaHU3M 3TUX
a(ppekToB Yepes BNuAHMe ataHona u xonectepmnHa Ha CDD B NMDAR 4yepe3s HaTpun-
kanbumneBbin 06MeHHUK (NCX).

Hamu wnccnemoBaHO BNUSIHWME pasfUYHbIX KOHUeHTpauun nutusa ([Lif]) Ha
nHrnbnposaHme TCA TokoB vepe3d NMDAR. Noka3aHo, 4To Li* B TepaneBTUYECKNX
KoHUeHTpaumax 0,5-1 MM Bbi3biBaeT nosbiweHne ICso ATL B 10 pa3 ana Ca?*-
3aBucumoro nHrnonposaHus NMDAR. Ca?*-3aBucumoe B3ammonencTane mexay Lit u
ATL mMoxeT O6biTb 06YCNOBMEHO UX KOHKYPEHLMEN 3a OOHY U Ty e MOSEKYNAPHYHO
MULEHb. Takum obpasom, manbie KoHueHTpaumn Lit moryt ocnabnsate adpdekt ATL
npy KOMOMHMpPOBaHHOW Tepanuu. [JaHHble CBMAETENbCTBYKOT O TOM, 4TO Lit n ATL
moryT ycunueate CDD NMDAR 3a cyeT nHrnbmnposaHusa NCX.

Paboma ebinonHeHa ripu nodoepxxke PH® Ne 21-15-00403.
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Buoxumuyeckasa xapakrepmMcTuKka akTUBHOCTU NONMMOPKHLIX BapuaHToB
npanmasbi-nonumepasbl PrimPol yenoBeka

GonduHosa E. O., MaHyksiH A. A., bernosa 4. ., Makaposa A. B.

HUL «Kypyamosckul uHcmumym» — UIMI™, Mockea, Poccusi
lizaboldinova@yandex.ru

Mpanmasa-nonumepasa PrimPol 4enoBeka, BhAepBble BblefieHHaas B
2013 rogy, OTHOCUTCS K CynepceMeuncTBy apxen-aykapmoTtudeckux npanmas (A3Il).
PrimPol o6napaet opgHoBpemeHHo [OHK-npanmasHon wu [OHK-nonnmepasHown
aKTMBHOCTSAMM U yyacTByeT B pennukauuu nospexaeHHon OHK nocpenctsom pe-
nHUUmnaummn cuHtesa [HK Ha noBpeXxaeHHbIX yY4acTKax U TPaHCNe3MOHHOro CUHTesa,
urpas BakHyl0 ponb B nogdepxaHum crtabunbHocTn reHoma [1-3]. B knetkax
yernoseka Obin oOHapyxeH pag nonMMopdHbIX BapuaHToB PrimPol, ogHako wux
KaTanuTnyeckme CBOMCTBA U BO3MOXHOE yyacTue B natoreHe3e 3aboneBaHun He
ObINM nccnegoBaHbl.

B paHHom pabote Obina npoBedeHa OuOXMMMYECKas XapakTepucTuka
aKTMBHOCTU nonmmopdgHoro BapuaHTta PrimPol ¢ sameHon V102A (MAF 0,04-0,1 %),
CTaTUCTUYECKN JOCTOBEPHO CBA3AHHOIO C NOBbLILLEHHOW YAaCTOTOW paka LWenku MaTku,
n 4 pegkmx nonumopcdumamor (Q48E, Q48R, D114E, L115M), saTparmBaroLimx
aKTUBHbIN LEHTP hepmeHTa.

TectupoBanne [OHK-nonnmepasHoOM akTMBHOCTM MOJSIYYEHHbLIX BapWUaHTOB
PrimPol npoBogmnun ¢ noMoLLb0 NOCTAaHOBKU peakuun yanvHeHna npanmMepa. boino
nokasaHo, 4To BCce BapuaHTbl PrimPol, 3aTparmsatowine aMMHOKUCNOTbI B aKTUBHOM
ueHTpe 6enka, obnaganu cHwkeHHon [OHK-nonumepasHonW aKTUBHOCTbLIO, YTO
Bblpa)kaniocb B 3HA4MTENbHOM MNageHuM 3(PMEKTUBHOCTU YANMHEHNA Mpanmepa u
COKpaLLeHUN OnvHbI NPOAYKTOB CUHTEe3a (NageHuun npoueccmBHocTn). OcnabneHne
aKTMBHOCTU Hambonee AIpKO 3aMEeTHO MpW Mcnornb3oBaHuM MoHoB Mg?* B kavecTBe
KodbaktTopa — OCHOBHOro MoHa Metanna-kodgakrtopa ansa OHK-nonumepas. Takxe
Habnoganocb cHuxenve [OHK-npavmasHOW akTUBHOCTW, O KOTOPOM Ccyaunu mno
achbdpekTnBHOCTN 0BpasoBaHMs TporHoro komnnekca PrimPol : JHK-cybctpar : AHK-
npoaykT. HapyweHue aktMBHOCTM Yycunueanocb B pagy L115M > Q48E n
Q48R > V102A > D114E BnnoTb A0 NOSIHOM NOTEPU KaTarMTUYeCcKon akTUBHOCTN.

Takum obpasom, BCe ucCCreaoBaHHble MNONMMOPMHbLIE U pedKkMe BapuaHTbl
PrimPol, 3aTparmBatoLme akTMBHbIN LEHTP (bepMeHTa, XapaKTepuayoTCs CHUXEHHON
KaTanMTMYeCKOM aKTMBHOCTbK, YTO MOXET BHOCUTb BKMag B nNaToreHes
OHKONornyecknx 3abonesaHunin.

Paboma 6bina noddepxxaHa epaHmom PH® Ne 22-24-20150.
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Pa3spaboTka un nony4yeHne KpUTUYECKU 3HAYNMbIX PepMEHTOB
AnA reHeTn4Yecknx texHonorun. Phi29-AHK-nonnmepasbl

Gopucosa A. A., Eesmeesa M. A., [yHuuesa H. M.

HauyuoHanbHbIl uccrnedosamernbckuli ueHmp «KypyamogcKulti uHemumymy,
Mockea, Poccusi

annab59188@gmail.com

AHanu3 reHoma MWKPOOPraHM3MOB SBNSieTCA Bce 6onee BaXHOW Hay4YHOW
obnactblo, KOTOpass  [aeT  AdaHHble  ONsS  KAMHWYECKOW  AMarHOCTUMKM,
ounoreHeTU4ECKOro aHanusa, 3NuaemMuonorMyeckux WuccnegoBaHMn U U3yYeHUs
opraHusauuu n 3BonouMM reHoma. Hanuume adpeKTUBHbIX WHCTPYMEHTOB O[S
amnnudurkaumm nocrnegoBaTenbHOCTEN reHoMa ABnseTcs oba3aTenbHbIM YCIoOBUEM
Ana ero ycnewHoro aHanusa. Haubornee wWMPOKO MCNOMNb3yEMbIM METOLOM
amnnudukaumm aenseTca nonumepasHas uenHas peakuus (MUP), ona kotopown
CyLlecTBYeT MHOXECTBO KOHKPETHbIX MPOTOKOSIOB AN pasnuyHbiX 3agad. OaHako
06bi4HO IMLP gaet oTHOCUTENBHO KOPOTKME aMMSIMKOHbI U 3aBUCUT OT KOHKPETHbIX
nocrniegoBaTenibHOCTEN nparMepoB. [lOCKONbKY KadecTBO aHanu3a reHoma
NOBLILWAETCA C YBEeNIMYEeHWEM [ANWHbl reHepupyeMblx nocrefoBaTefnibHOCTEN,
Hanbonee BbIFOAHBIMU ABMASAIOTCA NONMMeEpPasbl, NO3BONALLME aMNNNPUUMPOBaTb
uenble reHombl [1, 2]. Phi29-[HK-nonumepasa obnagaeT HECKONbKMMUM CBOMCTBAMM,
TakuMu Kak 3amelleHne uenn, KOppekTupyrLwas akTMBHOCTb U 0Opa3oBaHMe OYeHb
OJIMHHBIX NPOAYKTOB cuMHTe3a (= 70 000 nap HykneoTnaoe), 4To AenaeT ee Hanbonee
nogxogdawen ansg addektnBHon amnnudukaumm konsuesblx monekyn OHK wu3
CNOXHbIX Buonornyecknx obpasyos.

B Hawen nabopatopum HangeH, NonyyYyeH 1 ycnewHo Tectupyetcsa psg phi29-
OHK-nonumepas. Ha nepBbix aTanax npoBEpKn onpeaensercs ontumMmanbsHas padoyvas
KOHLEHTpaums nonyvYeHHbIX nonumMepas ans ycnewHon aMmnnmdukaumumn KonbLeBon
MaTpuLbl, 3aTeM — onpeaeneHne TemnepaTypHoro agnanasoHa paboTbl nonumepas.

Ha pgaHHbIn  MOMEHT B Hawen nabopatopum uUMeeTca psg  yxe
OXapakTepu3oBaHHbIX NONMMepas, ganee nnaHmpyeTca psa paboT ¢ TeCTUpoBaHNEM
NX aKTUBHOCTM B NPUCYTCTBUM UX «POAHbIX» SSB-6ernkos.

1. Nilsson M. et al. Analyzing genes using closing and replicating circles // Trends in
biotechnology. V. 24. No. 2. P. 83—-88 (2006).
2. Gresham D., Dunham M.J., Botstein D. Comparing whole genomes using DNA

microarrays // Nature Reviews Genetics. V. 9. No. 4. P. 291-302 (2008).
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Denucb, 6akTepus, 6onblias n ManeHbKas!

BedsukuH A. 4., lNonogeesa [. M., PymsHuesa H. A.

CaHkm-lNemepbypackuli nonumexHu4eckul yHusepcumem llempa Benukozo,
CaHkm-lNemepbype, Poccusi

misterkotlin@gmail.com

KneTtouHoe geneHvne — ogHO M3 06a3aTeNbHbIX CBOMCTB XMBOW MaTepun. [axe
€Cnn KneTka He AenuTcd, 3TO BOBCE He O3Ha4vaeT, YTo 3TO Hagomro u Tem Gonee
Xopowo Ana knetkn. bakrepmanbHble kneTkn Toxe genatca. OT geneHus 3aBucUT
O4YeHb MHoroe: ecnv 6akTepus 4enuTcsa CAUWKOM MefieHHO, ee MOTOMCTBO OBroHAT
KOHKYpPEHTbl Unn ybbloT Bparn — BGaktepuodarn; HanpoTus, B HEKOTOPbLIX YCNOBUSX
cnuwkoM ObICTPO OenuUTbCA OMnacHoO, Hafnpumep B CTPECCOBbIX  YCIOBUAX
(B NnpucyTCcTBMM aHTUBMOTMKOB) [1].

Y 6Gaktepun CyLecTByeT HECKONbKO MexaHu3MoB penexus. Hanbonee
M3BECTHbIM W pPacnpoOCTPaHEHHbIM — [OefneHne, OCHOBAHHOE Ha aKTUBHOCTU
anBncombl [2]. AmMBucomMa — 3TO KOMMMEKC U3 HECKOSbKMX OECATKOB 6enkoB, KOTopble
CTPOAT neperopoaky mMexagy Oyaywmmm OoYepHMMWU KneTkamMm n Takum obpasom
OCyLLecTBNAT aeneHne. B pasnuyHbix 6aktepusax Habop 6enkoB AMBUCOMbI MOXET
AO0CTaTOYHO CUMbHO pasnuyatbes. KpanHe BaXHO, YTo 6ernku AUBMCOMbI CHMTAKOTCA
NepCneKTUBHbIMN MULLEHAMW M58 aHTUOMOTUKOB, TaK Kak KOHTPOSTMPYIOT BaXXHENLLNIA
npouecc  geneHnsa. OnNuUcaHO  MHOXECTBO  COEAMHEHUW,  UHIMOMPYOLWMX
GakTepmnanbHoe aeneHve [3], U He 3a ropamu NOSIBIEHNE HOBbIX aHTMOMOTMKOB C
TakuMm MexaHu3MoMm pfeuncteus. Kpome paeneHusi, OCHOBAHHOrO Ha aKTUBHOCTU
OMBUCOMbI, HeKoTopble ©OakTepum UCMOMb3ylT anbTepHATUBHbIE MEXaHU3MbI
aeneHuns.

bonee nogpobHO C gaHHOW TEMOW Bbl CMOXETE MO3HAKOMWUTLCS BO BpeEMS
Halwlero Aoknaga, NocBALLEHHOrO OCHOBaM U MHOroobpasvio MexaHuM3MOB AefieHus
bGakTepun.

UccnedosaHue 8bInonHeHo npu ¢uHaHcosol noddepxke MuHobpHayku P®
(epaHm npe3udeHma MK-1345.2022.1.4).

1. Zou J., Peng B., Qu J., Zheng J. Are Bacterial Persisters Dormant Cells Only? // Front.
Microbiol. 2021. 12: p. 708580.
2. Du S., Lutkenhaus J. Assembly and activation of the Escherichia coli divisome // Mol.

Microbiol. 2017. 105 (2): p. 177-187.

3. Kusuma K.D., Payne M., Ung A.T., Bottomley A.L., Harry E.J. FtsZ as an Antibacterial
Target: Status and Guidelines for Progressing This Avenue // ACS Infect. Dis. 2019. 5 (8):
p. 1279-1294.
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MoTeHuMan BMpyca MMKCOMbI KPOJIMKOB
B COBPEMEHHOM Tepanuu 3510Ka4eCTBEHHbIX HOBOOOpa3soBaHUmn
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CoBpeMeHHass Tepanusa 3M0KayYecTBEHHbIX HOBooOpasoBaHui obnagaet
6onbwmM nepevHeM NoaxoAoB. Hapsagy ¢ knaccmyeckumm metogamm (XMMmoTepanus,
paguoTepannda, Xupypruyeckoe ypaneHue) MNpUMEHSieTCA akTMBauust MMMYHHOTO
OTBETa Ha pakoBble KNeTkn (MMMyHOTepanusi), HO NoAXon He AEWCTBYeT, ecnv Ha
NMOBEPXHOCTU KIETKN HET peuenTtopa, Ha KOTopbIn HanpasneHa Tepanus [1].

Mpobnembl neyeHuss onyxonem MOryT ©ObiTb peleHbl MPUMEHEHMEM
OHKONMUTUKOB. OHKOMUTUKN — 3TO FEHETUYECKN MOOUMULMPOBAHHbIE UNN NPUPOAHbIE
ocnabneHHble BMPYCbl, CMOCOOHbIE pPa3pyLUUTb PaKOBble KNETKM U aKTMBUPOBATb
MMMYHHYIO CUCTEMY NaUneHTa, He NoBpexaasa 300poBble KNeTkn. B HacTosiwee Bpems
yaensietTca BHMMaHue cemenctsy Poxviridae. OguH u3 npegcrasutenen cemencrea —
BUpYyC MUKcoMbl kponukoB (MYXV). HekoTopble xapaktepuctnkn MYXV genatoT ero
NepcrnekTUBHbIM OHKONUTUKOM [2—6].

Hamun npoBepeHa oHkonuTMyeckas aktuBHocTb MYXV (n3onar B-82) Ha
paKkoBbIX KNeTouHbix nuHusax B16F10, MCF7, SK-Mel, HepG2. [na cpaBHeHus
npoBedeH aHanua Bupyca Be3ukynapHoro crtomatuta (VSV Indiana). UMNO wn
HakonneHue Bupyca aHanM3aupoBanuM MeTogaMym MUKPOCKOMMYecKoro aHanusa, PT-
MUP wn TutpoBaHuem no TCIDso. Onsa koHTpona PT-MNUP nonydyeHa nnasmuga,
cofepxawaa dparmeHT reHa SERP2, koTopbit ucnonb3yeTcd AN OeTekumu
Bupyca [7]. MeTtabonuyeckme W3MEHEHUS B KIeTKaX, BbI3BaHHblE WHMEKUMnen,
aHanuamposanu nposegeHnem MTT-Tecta. NpoueHT BLRKMBAEMOCTU KITETOK Yepes
72 4 nocne 3apaxeHusi B cpeaHem coctaBnsan 10-30 % OT KOHTPOSIbHbIX 3HAYEHUM.
[MonyyeHHble OaHHble MOATBEPXKAAKT HAKOMSIEHWE U OHKOSMIMTUYECKYHD aKTUBHOCTb
MY XV Ha KynbTypax KreTok.

Hamu npoBegeHo nonHoreHoMHoe cekBeHnpoBaHne MYXV umsonaTta B-82 Ha
nnatcpopme DNBSEQ [8]. danee 3annaHvpoBaHO Mofy4YeHne peKkoMOWHaHTHOro
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MYXV Cc ycuneHHOMW OHKONMUTMYECKONW aKTMBHOCTbIO. B kavectBe obnactu
pekombunHauum BblbpaH yyactok MO61R/MO62R, He KOAMPYHOLMKA  TEHbI,
HeobxoauMble AN pasMHOXEHUS BUpYyca.

Paboma ebinonnHeHa npu rnoddepxke [IpoepamMmbl  akadeMu4yeckKoz2o
nudepcmea «[lpuopumem 2030», npednoxeHHou DIAQY BO «llepebiti MIMY
um. 1. M. CeveHosa» MuH3dOpasa Poccuu (CedyeHoscKul yHUsepcumem).
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CuHTeTHM4Yeckue KopTukotTponuHbl n FT’AMK-peuenTtopHas cuctema KneTok
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Bosgencreune HeoxnaaHHbIX 1 HEGNAronpuUaTHLIX CUn (CTPECCOoBbIX (PakToOpPOB)
Bbl3blBA€T B OpraHuW3mMe pasfuyHble peakuuu, Heobxoaumble Ons MNOBbILWEHUNA
BEPOSITHOCTM BbIDKMBaAHUA B HOBbIX YcnoBusax. HecnocobHocTb cdopmupoBaTtb
afjanTtauuio U CnpaBuUTbCA CO CTPECCOM MPUBOOUT K PasBUTUIO pasfiMyHOro popa
PU3NONOTMYECKNX, MCUXONOMMYECKUX W  KOTHUTUBHBIX PAaCCTPOWCTB, BKItOYas
aenpeccuto 1 Tpesory. OCHOBHbIE LieHTparbHble addeKTopbl CUCTEMbI CTpecca B
3Ha4YUTENbHON CTENEeHU B3aMMOCBA3aHbl M BKMOYAKT, NOMMMO MpoYero, NenTuabl,
NOflyYeHHble U3  MNPOONUMOMENiaHOKOPTMHA. PAg  KOPOTKMX — CUHTETUYEeCKUX
Buonormyeckn akTUMBHbIX MNENTMAOB, MOMYYEHHbIX W3 aApPEHOKOPTUKOTPOMHOro
ropmoHa (AKTT), Takke OTHOCAT K yKa3aHHOMY BbilLle CEMENCTBY.

Hamn  Obinv  cuHTe3aupoBaHbl  oboraweHHble  C-KOoHUEeBbIM PGP
kopTukotTponuHbl: ACTH(4-7)PGP, ACTH(6-9)PGP n ACTH(7-10)PGP, a Takxe
TeTpanentng Pro-Gly-Pro-Leu. Bce ykasaHHble nentugbl ABNAOTCS GUOMNornvecku
aKTMBHbIMW, YTO ObISIO NOKa3aHO B MOBEAEHYECKMX TecTaX, a Takke Nnpu aHanuse
N3MEHEHUN TPaHCKPUNTOMA KNEeTOK FOfIOBHOr0 Mo3ra MOAOMbITHBIX XXMBOTHbIX. Mbl
npoaHanuanpoBanM CnocobHOCTb 3TMX nenTnaoB BNnATb Ha TAMK-peuenTopHyto
CUCTEMY KNETOK FOSIOBHOMO MO3ra KpbIC B HOpMeE (ansoctepuyeckoe BNUSHUE), a
Takke B HOpMe W Mocre OCTPOro COMaTOCEHCOPHOro cTpecca (OTCTaBfieHHblE BO
BpeMeHU 3P eEKTbI).

Bce usyyeHHble nentuabl BNuAnNM Ha cessbiBaHue [*H]-FTAMK no-cBoewmy.
OT1cpoyeHHbI achekT cTpecca nMbo npeaBapuUTENbHOMO BBEOAEHUS KaXXAoro w3
M3y4YeHHbIX nenTuaoB Ha cBsAsbiBaHWe [PH]-FTAMK O6bin pasnuMyHbiM - Ons  ero
cneunduyeckux camTtoB C BbICOKOM U HU3KOM apuHHOCTLIO. CaM CcTpecc, a Takke
CTPEecc v NenTuabl BMECTE B3SiTble Bbi3blBanu CHUXeHne cesAsbiBaHus [*H]-TAMK B ero
HU3KoaPPUHHOM canlTe U He BIUSANN Ha BblCOKOAMMUHHLIN canT. [Mo-Buavmomy,
perynaTtopHbin adpdekT aencTeus uccrnegyemolx nentngos Ha TAMK-peuenTopHyto
CUCTEMY KIMEeTOK rOSIOBHOrO MoO3ra He Bcerga sBrnseTcs cneacrtesMeM npsMoro
annocTepu4eckoro BNUAHWS nentuga Ha peuentop, a MoxeT 6biTb onocpenoBaH
OTCTaBIIEHHbIMM BO BpeMeHU OUOXMMUYECKMMU U3MEHEHUSMU B (PYHKLMOHANbHO
CBSA3aHHbIX rpynnax KneTok-MULIEHEN.
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pH-3aBucumas mogudukauma antamepa AS1411 kK 6enKy HyKneonuHy

[abpycéHok 1. B., Cokonos 1. A.

CaHkm-lNemepbypackuli 2ocydapcmeeHHbIl yHueepcumem, CaHkm-lNemepbype, Poccusi
p.v.gabrusenok@gmail.com

AppecHasa gocTaBka NPOTUBOPAKOBLIX MpenapaToB B onpeaeneHHble TKaHu n
KNeTKn ABNAETCS BaXXHENLLEN N OO0 KOHLA HEe peLLeHHOoN Npobnemoin, CTosLwen nepeq
mMeguumHon. 3Ty npobnemy moryt pewwntb [HK-antamepbl k crneumduyHbiM ans
paKoBbIX KNeTok 6enkam [1]. UMMYHOreHHOCTb U MHOXECTBEHHbIE NOBOYHbIE peakumnn
MOryT BbITb CHUXKEHbI 3a CHET TOHKOW NOACTPOMKM akTUBHOCTM anTamepa nog cpeny B
pakoBbIX TKaHAX. BaXXHbIM MapKepoM pakoBbiX TKAHEW SIBASIETCA HapyLUeHWe B HUX
KMCNOTHOCTK, YTO MOXHO MCNOMb30BaTb ANs perynauun adouUHHOCTU antamepa K
6enkam-muweHam. B gaHHon paboTte nokasaH cnocob, No3BonsALWNn MOAYNMPOBaTh
akTMBHOCTb anTamepa AS1411 k 6enky HykneonuHy [2] B 3aBucMmocTu oT pH-cpeabl.
B 300poBbIX KneTkax HyKneonuvH obHapyXuBaeTcs NpenMyLLeCTBEHHO B S4pe, B TO
BPEMSA KaK B PaKOBbIX KreTKax OH MNPUCYTCTBYET Ha KNEeTOYHOW CTEHKE U B
yutonnasme [3]. JaHHOe CBOMCTBO MO3BOMSAET UCMONb30BaTh HYKIEONNH B Ka4YecTBe
Mapkepa Af1s TO4eYHOW A0CTaBKM TepaneBTUYECKMX CPEACTB B pakoBbie TkaHu [4, 5].
lMpencraBneHHbIn 34ecb MeTon 3akniyaeTcs B [00aBNeHUM K HyKneoTUOHOW
nocrnenoBaTenbHOCTU anTamepa HEKOTOPOW PerynsaTopHOM nocnenoBaTenbHOCTH,
MEHSIOLLEN CPOACTBO anTaMmepa K MULIEeHN B onpeaenieHHom agnanasoHe pH. [JaHHbin
noaxopn Obin paHee anpobupoBaH Ha nNpuMepe anTamepa K ageHo3uHTpudocdarty
(AT®) [6]. OanHbn noaxon Obll yCOBEPLUEHCTBOBAH, WU NPOAEMOHCTPMpOBaHa
NMPMMEHUMOCTb  MeToda  pas3paboTkm  pH-4yBCTBUTENBHOrO  antacepcopa,
NO3BONSAIOLLEr0 MUCKNIOYNTL MCMOMb30BaHME LieneBoro 6enka nu3 aKCNepuMEHTOB in
Vitro B cnyyae c KoHcepBaTMBHbIMUM anTamepamu (Takumm kak AS1411).

NcxopHbin  antamep AS1411  Obin JOMOMAHEH uMHTepdepupyrowmMm C
nocrnenoBaTenbHOCTbIO anTaMmepa y4acTKOM, KOTOPbIN 32 UCKMOYEHMEM OAHON napbl
A-G KomnnemeHTapeH K ero KoHueBOMY Yy4yacTky. [loHwxkeHve pH npuBoauT K
npoToHMpoBaHMio napbl A-G, npu 3TOM CTabunbHOCTL Aynrnekca Bo3pacTtaeT [7].
MoBblweHe CcTabunbHOCTM Aynnekca YMeHbllaeT gpakumio  YHKLMOHANbHbIX
anTamepoB, M HaobopoT. OueHKy cTabunbHOCTM Aynrekca NPOBOAUNIN METOOO0M
KOHKYPEHTHOIO CBS3blBAHUS CUrHasnbHbIX ONUIOHYKNEOTUAOB C UHTEPEPUPYIOLLINM
yyacTkom. B cnydae oTcytcTBMSA rmMOpuansaumm WHTEPdEPUPYIOLLIErO yyacTka W
yyacTka antamepa [OMOfHeHHas nocnegosaTtenbHoctb AS1411  npuHumaet
«paboyyo» KOH(OpMaLMMIO aHaNOrMYyHO TOMY, Kak 9TO MPOUCXOANT ANst UCXOAHOrO
antamepa AS1411 (noka3zaHO METOAOM CNEKTPOOTOMETPUYECKOrO MiaBneHus).

Paboma ebinonHeHa rpu nodoepxxke epaHma PH® Ne 22-25-00302.
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N3yyeHne mexaHU3MOB akTMBaLuUu peuenTtopa uHcynuHa (IR)
C Ucnonb3oBaHMEM MYTaHTHbIX hOpM peuenTopa

aspuneHkosa A. A.1- 2, [lees U. E.2, boyapos 3. B.2, Ceposa O. B.?

! Mockoeckutl chusuko-mexHudecKuti uHCmumym (HayuoHanbHbIl uccnedosameribeKuli
yHusepcumem), [oneonpyOdHsil, Poccus

2 iemumym 6uoopaaHudeckol xumuu um. akad. M. M. LLlemsikurHa
u FO. A. OsyuHHukosa PAH, Mocksea, Poccusi

gavrilenkova.aa@phystech.edu

PeuentopHblie TMpo3nHkuHa3bl (RTKS) urpatoT knoyeByro porib B npoLeccax
pa3suTud, auddepeHunpoBku, nponmdepaumm n murpaumnmn knetok [1]. B otnnume ot
OpYrMx peuenTopHbIX TUPO3MHKMHA3 NpeAcTaBUTENM CeMencTBa peuenTopa
WHCYNWHaA B HEaKTMBHOM COCTOSHUM 06pa3syloT aumepsbl [2]. Ha gaHHbIn MOMEHT
TOYHblE MeXaHU3Mbl KOH(OPMALMOHHbLIX M3MEHEHWW MPWU aKTMBaLMW pPeLenTopoB
ceMencTBa peuentopa MHCYNMHaA MOSMHOCTbI0 He M3ydeHbl. [1peanonaraeTtcs, 4To B
HeaKTMBHOM COCTOSiHUM  TM-OOMeHbl peuenTopa WHCYNMHA  HaxogaTcs B
KOH(pbopMaumn, npenaTcTBylOLLEen B3auMOAENCTBUIO UMUTOMNMa3MaTUYeckux 4acTten
monekynol [3]. lNpun cBA3bIBaHMM nuraHga KOHopmauusa peuentopa MeHsieTcs,
BHYTPUKIIETOYHbIE TUPO3UHKNHA3HbIE AOMEHbI CONMXKatoTca 1 ochopunupyoT apyr
Apyra, Bbi3blBasi KIIETOYHbIN OTBET.

[na n3yyeHns mexaHn3mMoB akTuBauumn peuentopa uHcynuHa (IR) Hamu Gbinu
noflydeHbl nnasmuabl, Kogupylowue MyTaHTHble popMbl peuenTopa, cogepXxalme
OBOWHbIE N OOANHOYHbIE 3aMeHbl B TM-gomeHe. [lanee myTtaHTHble (OpMbI pelenTopa
WMHCYNUHa aKkcnpeccupoBanu B knetkax HEK293, kneTovHble Nu3aTbl aHanM3npoBanu
MEeTOLO0M BeCTepH-610Ta ¢ aHTuTEeNnamm K oben n pochopunuposaHHon copme IR.
B pesynbtaTte mbl nokasanu, 4to mytauum F956E-S957R, 1960E-G961R He Bnusanu
Ha Xxapaktep akTtmBauum peuentopa. 3ameHbl 1951E-FO952R, 1951E u F952R
npuBoaunn K oocopunmpoBaHnio peuentopa B OTCYTCTBUE NUraHga, B oTnnyme ot
peuenTopa AWKOro Tuna, KOTopbin OoCopunmpyeTcs TOMbKO B MPUCYTCTBUN
WMHCYNUHa.

Hamn ©ObIno yctaHoBneHo, 4to aBTOodocdopunupoBaHne peuentopa IR ¢
3ameHamn 1951E-F952R; 1951E n F952R B oTCyTCTBME WHCYNWHA NPUBOAMUT K
aKTMBaLMM  BHYTPUKIIETOYHbIX curHanbHbix 6GenkoB [IRS-1 mn  ERK. 370
CBMOETENbCTBYET O TOM, YTO AaHHble 3aMeHbl B TpaHcMeMbpaHHoM agomeHe IR,
BEPOATHO, NPUBOAAT K 06pa3oBaHmMo (PyHKLMOHANbHO akTUBHOIO AMMepa peuenTopa
B OTCYTCTBME nuraHga.

Taknm obpasom, TpaHCcMeMOpaHHbIN JOMEH UTrPaeT BaXKHYHO POSb B akTUBaLmm
peuenTopa WHCYNWUHa, W [Jaxe ToYeyHble aMUHOKUCMOTHblIeE 3aMeHbl B ero
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nocnefoBaTeNibHOCTU MOryT NPUBECTU K 0O6pa3oBaHMio (PYHKLMOHANbHO aKTMBHOMO
anmepa.

UccnedosaHusi noddepxxkaHbl Poccultickum Hay4YHbIM ¢poHOOM (epaHm Ne 19-74-
30014).

1. Lemmon M.A., Schlessinger J. Cell signaling by receptor tyrosine kinases // Cell. 2010,
141 (7): 1117-34.
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receptors? // Trends Biochem. Sci. 2008, 33, 376—-384.

3. Bocharov E.V., Sharonov G.V., Bocharova O.V., Pavlov K.V. Conformational
transitions and interactions underlying the function of membrane embedded receptor protein
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CTpyKTypHble uccrieqoBaHusi Komnrnekca pakropa co3peBaHuA
pubocombl P (RimP) ¢ 30S-cy6beamHumuen us Staphylococcus aureus

lapaesa H. C.1 2, bukmynnuH A. I'.1, ®@amxynnux b. @.3, Banudos L. 3.2,
FOcyrnos M. M.2 3, Ycayes K. C.?

! KaszaHckuti (Mpusormxckuti) gpedeparnbHbiti yHusepcumem, KazaHb, Poccus

2 @edeparbHbitl uccrnedosameribekull ueHmp «KasaHckull HaydHbIl yeHmp Poccutickol
akaldemuu Hayk», KasaHb, Poccusi

3 Institut de Génétique et de Biologie Moléculaire et Cellulaire, Université de Strasbourg,
lllkirch-Graffenstaden, France

natalia_pavlovab@mail.ru

Staphylococcus aureus sBnsieTcss 04HUM M3 OCHOBHbIX NMAaTOrEHOB YENOBEKA,
OH OTHOCUTCA K 4ucny Haubornee WU3BECTHbIX MNPUYNH  BHYTPUOONBHUYHbBIX
OakTepuanbHblX WHQEKUMn. S. aureus cnocobeH ObiIcTpo npuobpeTaTb
PE3NCTEHTHOCTb K aHTMOMOTUKaM. 3Ta CnocoBHOCTb NOATBEPXKAAET HEOOXOANMOCTb
pa3paboTkM HOBbIX MPOTMBOMMUKPOOHBIX areHTOB, KOTOpble OyayT 3amennsitb Unu
OCTaHaBnMBaTb CMHTE3 W BblerneHne ero oakTopoB NaTOreHHOCTU, TO eCcTb ByayT
AencTBoBaTb NPOTUB MaKpPOMOSEKYNSIPHOIO KOMMJEeKca, OCYLLECTBSAOLWEro CUHTE3
benka B kneTke — pubocombi.

BuoreHe3z pubBOCOMbI — 3TO KECTKO perynupyembiii  MHOroCTyneH4aTbIn
npouecc, B KOTOPOM y4vacTByeT psag 6enkoBbix gaktopoB. WX cneundunyeckne u
nepexogHble B3aMmogencTeus ¢ 3apoxgawowmmucsa npe-pPHK n  pnbocomHbiMm
6enkamu Heobxoanmbl Ana c6opkn pubocomHbIX YacTuu,. daxe Hebonblune aedekTbl
B OGuoreHe3de pumbocombl BeAoyT K OwmbkaM B TpPaHCASAUMM U BbI3bIBAKOT TSHKErble
PeHOTUMbI C TAXKENbIMU HapyLIeHUsMK Ao rmbenu kneTtok. K dpaktopam gaHHOro psga
oTHocAaT RimP (Ribosomematuration factor) — paktop co3peBaHus pubocomsl P. RimP
cBa3blBaeTca C Hecospeswen 30S-cybbeauHuuen, ctabunuampysa koHdopmaumio
pPHK, Tem cambim obecneunBaeT npaBuribHOe co3peBaHme pudocom.

B pamkax gaHHoun paboTbl Hamu 6binn nogobpaHsl M ONTUMMU3NPOBAHBLI YCNOBUSA
akcnpeccumn 6enka RimP u3 S. aureus, yCTaHOBIIEHa TpexmepHas CTpykTypa Genka
RimP B pactBope metonom criektpockonun AMP BbICOKOro paspelleHus, a Takke
onpegeneHo nonoxeHne Genka RimP oTHocuTtenbHo pubocomHoro Genka s12, ¢
KOTOPbIM OH CBSI3blBAeTCA Ha pubocome, NyTeM BBEAEHUS NapamarHUTHbIX METOK
MTSL K TUOSIbHbIM rpynnam UUCTEUMHOB U U3MEPEHUA PaCCTOAHUA Mexay HUMU
metogamu cnektpockonun JlP. Ha ocHoBe KpWO3NMEKTPOHHOW MMKPOCKOMUN
nony4eHa cTpykTypa komnnekca 30S-cybbeanHmubl pubocombl S. aureus ¢ 6enkom
RimP ¢ paspelueHvem 4,6 A (no kputepuio FSC = 0,143) ans uenon yactuubl 30S u
4,2 A opns Tena 30S.

UccnedosaHusi  8bINOMIHEHbI 3a c4em  2ocy0apCmeeHHo20  3adaHusi
OUL] KasHL| PAH.
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HenctBne GANT61 Ha onyxoneBble KNeTKN B COYeTaHuun
C NPOTOHHbIM UK FraMMa-obnyyYyeHuem

lapuHa A. B.- 23, BonHuukut A. B.%:2, bypdakoe B. C.1 2,
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3 Cankm-IMemepbypackull nonumexHudyeckuti yHusepcumem empa Bernukozo,
Cankm-lemepbype, Poccus

garina_av@pnpi.nrcki.ru

MpoTOHHas Tepanus  Ucnonb3yeTcsa ANA  JNIeYeHUs MHOMMX  BUOOB
3ro0KavYeCcTBEHHbIX onyxonen. bnarogapsi cBoncTBam MNPOTOHOB MOXHO 06ny4aTtb
onyxonu, TPYOHOOOCTYMNHble AN XUPYpPruyeckoro BmellaTenbcTtBa. [1poToHHasA
Tepanus obnagaeTt NPMHUMNMANbHBbIM KITMHUYECKUM NPEeUMYLLIECTBOM nepes 00bIYHOM
POTOHHOW Tepanuewn, CBA3aHHbIM C XapakTepucTukamu pacnpegeneHuns rnyouHHoN
NOrnoLeHHOM A03bl NPOTOHOB [1].

MnomMbl — 3TO MHBA3MBHbIE, OLICTPO MPOrpeccupytoLLiMe OMyxXonn roNOBHOMO
MO3ra, KOTopble MfOX0 noAfalTCA CTaH4apTHOW Tepanuu. 3nokadecTBeHHas
TpaHcdopMmaunsa cBsi3aHa C NoTepen KrneToyHon andpdepeHumpoBkn. BoamoxxHon
NPUYNHON 3TOr0 Mnpouecca SABMSETCA akTMBaUUA MEeXaHW3MOB, MOAOEPXUBALLNX
cTtBononofobHble CBOMCTBA KNeTOoK. [lokasaHo, 4To curHanbHbIn NyTb Sonic Hedgehog
ABNSAETCA OOHUM U3 Takmx MexaHuamoB [2]. [loaTtomy pacteT wuHTEpec K
nHrnbmnposaHuto nytn Sonic Hedgehog B coueTaHun ¢ nyyeson Tepanuen [3].

Llenbto Hawero wmccnegoBaHusi ObINO M3yveHWe NOTeHUnana uHrmbutopa
GANT61 B KadecTBe pagmoceHcubunmsaTopa n cpaBHeHNE NOoTEHUNANBbHOW pa3HuLbl
Mexay nMpOTOHHbIM 0b6nyvyeHnem U ramma-obnydeHnem. OnyxoneBble KNeTKU
npenBapuTensHO MHKybmnposanm ¢ GANT61 n obnyyanu rpagympoBaHHbIMU SO3aMU
0,5-6 'p npotoHamu Ha nuke bparra Ha cuHxpouukroTpoHe CLI-1000 (sHeprus
200 MaB) HNL, «KypuaToBckuin nHCTUTYT» — MUNAD. KneTkn Takke obnyvyanu gosamm
2-6 p ¢ ucnonb3oBaHvem %°Co-uctounuka y-nyvein «Mccnemosatens». B gpyroi
rpynne 9KCNEPUMEHTOB 3r10Ka4YeCTBEHHbIE KIMEeTKM CHadana obnyyanu, 3aTtem
nobaenann MHrMouTop, 4ToObI MPOAEMOHCTPMPOBATbL €ro agauTUBHBIN 3ddEKT.
YyBCTBUTENBHOCTb K U3Iy4eHUI0 onpeaensany ¢ nomouwbio MTS-Tecta M aHanusa
KOSTOHUNA.

MpumeHeHne NHrMbuTopa GANT61 nmeno cnabbiv
paguoceHcnbnnuanpyroLmnin 3cbdexkT Npu 4aHHbIX TUNax obnyyYyeHuns, a Habnogaembin
aaauTUBHBIN 3dEKT MOXET ObiTb 00bsAICHEH Buonormyecknm BnusHmem GANT61 Ha
KNEeTOYHbIN LUKIT OMYyXONEBbIX KNETOK.
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Paboma 8bINO/IHEHA 8 pamkax e2ocydapcmeeHHO20 3adaHusi
(peaucmpayuoHHbIt Homep 121060200127-6).
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BbigeneHune n ounctka 6enka Etta u3 naroreHHon 6akTepumn
Staphylococcus aureus ans CTPYKTYpHbIX UccrnenoBaHum

['umanemiduHosa A. 3.1, bukmumupos A. [.1, Kyyaes E. C.1, Banudos L. 3.1,
FOcyrnos M. M.2, Ycayes K. C.1

! KaszaHckuti (Mpusormxckuti) gpedeparnbHbili yHusepcumem, KazaHb, Poccus
2 Hecmumym 2eHemuKu, MOJSIEKYISIPHOU U KrlemoyHol 6uorioau,
Unbkupw-IpagpgpeHwmadeH, OpaHyus
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Benkn AT®-ceasbiBatowen kaccetol F (ABC-F) npugatoT ycTOMYMBOCTb
BGakTepMsIM K HECKOSbKUM KflaccaM KIUHUYECKN BaXKHbIX aHTMOMOTUKOB NOCPEACTBOM
3aWmTbl pUBoCoM. eHbl yCTOMYMBOCTM K aHTMbmnoTukam cemencrtesa ABC-F Obinmn
obHapyXeHbl B MHOrFOMUCMEHHbIX reHomax u nnasmuaHblx OHK natoreHos. B
COBOKYMHOCTM OHM OMOCPeAylT YCTOMYMBOCTb K 6oniee LWMPOKOMY CREKTpy
NPOTUBOMUKPOBHBLIX areHToB, Yem nbas apyras rpynna 6enkos yCTOMYMBOCTU, U
UrparT BaXHYK pPOSib B KIIMHUYECKN 3HAYMMOW NeKapCTBEHHOW YCTONMYUBOCTU
natoreHHbix 6aktepun. OgHMM M3 NOAOGHbIX GENKOB ABMNSETCH 3HEPro3aBMCUMbIN
6enok-nepekntovartens TpaHcnsaumm A (EttA) [1, 2].

[MpeTpaHCcnoKaunoHHbIn  pubocomHbin  komnnekc (PRE) cywectByeTr B
CMOHTAHHOM paBHOBECUMM MexXay [ABYyMS rnobanbHbIMU  KOHGOPMAaLWOHHBLIMA
COCTOSIHUSIMW, Ha3blBaeMbiMW MakpococTtosHusmmn 1 mn 2 (MS-1 n MS-Il). 3T1o
paBHOBECMKE UrpaeT UeHTparnbHy porib B nepemMelleHnn ceasaHHbix MPHK 1 TPHK
Ha 3aKn4YnTeNbLHOM aTane uukna anoHrauuu. MNepexog ot MS-I k MS-II BkniovaeTt
BpalleHne nNpOTMB 4YacOBOW CTpenkm Manon pubocomMHon cybGbeauHuLb
OTHOCUTENbHO GOonbLon PUBOCOMHON CyObeauHULbl. 3TO BpalleHWe CBA3aHO C
nameHeHnem koHdurypauumn TPHK, cBsizaHHbIX ¢ pnboCcoMOoNn, YTO NepeBoauT UX B
rmbpuaHoe cocTosiHne. lNepexon ot coctosHuss MS-I k MS-II ocywecTtensieTcs ¢
NMOMOLLBLIO  YHMBEpPCarnbHO-KOHCepBaTUBHOrO  daktopa  TpaHcnauum  EF-G,
Heobxoanmoro ansa adhdEeKTMBHON TPaHCNOKaLuM BO BpeMs Lmkna anoHraummn. ATO-
cBs3aHHasa ¢dopma EttA cesasbiBaeTcs ¢ PRE-komnnekcom B E-cante pubocombl,
B3aumogencteys ¢ Genkom L1 n TPHK B P-cante, n takum obpasom cmeliaet
paBHOBeCKE B CTOPOHY cocTosiHus MS-I. B pesynbTaTe EHA orpaHnynBaeT guHamuky
koMmnoHeHT PRE-koMmnnekca n cHuxaeT ypoBeHb TpaHcnauum [3].

[aHHaa paboTa noceslieHa nonydeHuto obpasua Oenka EtA natoreHHom
Gaktepun Staphylococcus aureus [ns CTPYKTYPHbIX WCCNegoBaHUA MeETOAO0M
PEHTFEHOCTPYKTYPHOro aHanuaa. CTpykTypHbin reH 6enka EttA n3 S. aureus 6bin
KNMOHMPOBAH B 3KCMPECCUOHHBIN BeKTOp pet28a. [ns akcnpeccum Obin MCNonb30BaH
wtamm E. coli BL21(DE3)pLysS. benok nocnegoBaTesibHO ouvliann MeTOAOM
adpuHHOM XxpomaTorpacdmm u renb-punbTpaumn. B pesynbTate 6bin nonyyeH
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obpasey 6enka EttA n3 S. aureus ¢ koHueHTpaumen 20 mr/mn, ctabunbHbIR NpPW
Temnepatype 22 °C, koTopbii OygeT B AanbHeWWeM WCNONb30BaH AN MOMCKa
yCIoBUIM KpUcTannusauum metogom amddysnm BoasiHbIX NapoB.

UccnedosaHue 8bINOHEHO rpu ¢uHaHcosol rnoddepxke Pocculicko2o
Hay4yHo20 ¢poHOa (epaHm Ne 21-74-20034).

1. Boél G., Smith P.C., Ning W. et al. The ABC-F protein EttA gates ribosome entry into
the translation elongation cycle // Nature Structural & Molecular Biology. 2014. V. 21. No. 2.
2. Krishnan A., Burroughs A.M., lyer L.M., Aravind L. Comprehensive classification of

ABC ATPases and their functional radiation in nucleoprotein dynamics and biological conflict
systems // Nucleic Acids Research. 2020. V. 1. doi:10.1093/nar/gkaa726

3. Ero R., Kumar V., Su W., Gao Y.-G. Ribosome protection by ABC-F proteins —
Molecular mechanism and potential drug design // Protein Science. 2019. V. 28. No. 684.
P. 684-693.

51



AHanu3 TpaHCKpPUNTOMHbIX Npocunen NUCTbLEB MacNUHbl OObLIKHOBEHHOMN
(Olea europaea) y cOpTOB € pa3HOM YCTOMUYMBOCTbLIO K MPOMOpPaXXMBaHUIO
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MacnuHa oOOblKHOBEHHass — KynbTypHOE [peBecHOe pacTeHune, LWNPOKO
ncnonb3yemMoe B CefbCKOM XO3SMCTBE B Lendx nonyvyeHus macna, 6boraTtoro
nonesHbiMn HyTpueHTamun. Ha toxHom Gepery Kpbima B konnekuun HukuTckoro
6oTaHu4veckoro caga (HBC) HaxogaTca copTa, pasnuyatowmecs no yCTOM4MBOCTM K
npomopaxusaHuto. Cpean HUX [ns  uccnegoBaHus  Obiinv  OTOOpaHbl  Tpu
XONoJoYyCTONYMBBIX U TpU Tennontobuebix copTta. [na Hux Gbina BeICTpOoeHa cxema
aKCnepMMeHTa ¢ OTOOPOM FNUCTBEB WM KOHTPOMMPYEMbIM MPOMOPaXmMBaHMEM [0
MakcuMarnbHon Temnepatypbl B —7 °C ¢ ganbHenwuM nogbeMom TemnepaTypbl 40
KOHTpONbHOM ToukM. O6pasubl NUCTbEB ObiNM CcoOOpaHbl Ha pasHbIX CTagusix
NPOMOpPaXMBaHMsA U BOCCTAHOBNEHMS U 3adukcupoBaHbl B cTabunusatope PHK.
B xoge paboTbl 6611 nonyyeHsbl bapkognpoBaHHblie RNA-Seq-6ubnunoTeku, kotopbie
OGbinn  cekBeHnpoBaHbl Ha npubope NovaSeq 6000 (lllumina, CLUA). Ananus
anddepeHUnansHON 3KCNpeccum reHoB npoBOAMMAN C MOMOLLBK MPOrpamMMHOro
naketa DESeq2. AHanun3 oboralieHns reHHon oHTonorum ans anddepeHunanbHO
skcnpeccupyemblx reHoB (O3I) npowmssoaunca ¢ nomowpsto  ShinyGO ¢
ncnonb3oBaHnem 6a3 Biological Process (BP), Cellular Component (CC), Molecular
Function (MF) n 6a3bl KEGG. AHanua reHHblX nyTen Obin BbINOSIHEH C NOMOLLbIO R-
naketa GAGE Ha ocHoBe 6a3bl gaHHbIx nyten KEGG.

Mpn cpaBHeHun O3 mexagy copTamy U CTagusiMm NPoOMopakmBaHus Gbinu
oBOHapyXeHbl pasnuYHble 3aKOHOMEPHOCTU u3MeHeHus konudectBa A3 mn ux
npeacTaBneHHocTn. Ha GonblumnHcTBE cTagmi otbopa pacnpeneneHve copToB Mo
Knactepam B COOTBETCTBMM C UX TennontobuBoCTbH/X0N040YCTONYMBOCTbIO
HepaBHOMEpPHO: NpPW aHanuae rnaBHbIX KOMMOHEHT KnacTtepbl NMMbo cMelunBaroTCs,
nnmbo pgaHHble apobatcs Ha bonbliee 4ucno  knactepoB. EAMHCTBEHHBLIM
NCKNIOYEHNEM sBnsieTcs (puvHanbHas TOYKa BOCCTAHOBIIEHUS, FAe [aHHble MOXHO
pasgenuTb Ha ABa KracTtepa no uccriegyemomy npusHaky. Takmm obpasom, HeCcMoTps
Ha OAMHAaKOBbIA KOHEYHbIVM pe3ynbTaT, HavyanbHas agantauus K pe3kum 3amopo3kam
pasnuyaeTcs y COpTOB 0NmBbl 6€3 yyeTa NpMHALAMNEXHOCTU K XON040YCTOMYMBBIM U
TennontobunsbiM copTam.
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CTpyKkTypHble nccnepgosaHusa NMdP-ceasbiBatowero 6enka YsxC
u3 Staphylococcus aureus metogamu AAMP BbICOKOro paspeLueHus
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Mpobrnema yCTOMYMBOCTM NMaTOreHHbIX MUKPOOPraHNM3MOB K aHTMOMOTMKaM Ha
OaHHbIN MOMEHT CTOMT AocTaToyHo ocTpo [1]. K onacHbiM 1 pacnpoCTpaHEHHbIM
natoreHaMm OTHOCUTCH 30MNOTUCTbIM  CTadUIOKOKK  (Staphylococcus aureus),
HEKOTOpble LITaMMbl KOTOpPOro o6rnagalT MHOXECTBEHHOW YCTOMYMBOCTBIO K
aHTU6bmotukam (MRSA, VRSA) [2]. OTOT MMKpOOpraHmam 4alle BCEro SBnsieTcs
BO3OyauTenem Lenoro psaa MHMeKLMn cepaeyHo-cocyancton cuctemol [3].

BoagencrBoBaTb Ha yCTOMYMBYIO K aHTUOMOTMKAM BakTepPUIO MOXHO, BNASA Ha
ee OenoKkCMHTE3NpYyLWMIA annapaTt, OCHOBOM KOTOPOro siBnsietca pubocoma [4].
BuoreHes pubocombl npeacrtaBnser cobon  CTPOro  OnpedeneHHbi  no
nocrnefoBaTenbHOCTU  COObITUA  MHOrOCTYNEeHYaTbli  MpoOLEecC, perynupyembin
GenkoBbiMn  pakTopamn  cbopku, obecneumBawWmMMM  COOPKY  PUOBOCOMHBIX
cybbeanHny n ceasbiBaHne pubocomHbix 6enkoB. Tak, 6enok YsxC S. aureus 3a cyet
maponu3da M® go MO® cnocobectByeT cCBA3bIBaHUIO 6GENKOB Ha MNOBEPXHOCTU
punbocomaneHon 50S-cybbeanHuubl. [Oeneums reHa ysxC netanbHa Ans KNeTok
S. aureus [6]. Takum obpasom, 6Genok YSXC BbINOMHAET 3HEPreTU4ecKyt wu
CTPYKTYPHYIO (DYHKLMK, OTBEYatoLme 3a hopMupoBaHme pubocomsl U, Kak cneacreme,
3a KM3HeOeATeNnbHOCTb KneTku. [lockonbky Hanuune 6enka  YSXC  KM3HEHHO
HeobxooMMO Ona KneTok S. aureus, paspaboTka MHIMOUTOPOB, HanpaBMEHHbIX Ha
Hero, MOXeT [daTb BO3MOXHOCTb AN CO34aHUS HOBbIX aHTUCTadUIOKOKKOBbIX
npenapaTos, 4YTO, B CBOK 0Yepenb, TpebyeT NnpoBeaeHns CTPYKTYPHbIX UCCReLoBaHNN
Kak camoro 6enka, Tak u fiokanusawumm ero Ha pubocome.

O6bekToM Hawmx uccnegosaHuii ctan 6enok YsxC naTtoreHHoro opraHuama
S. aureus. B gaHHon pabote Hamu GbinM nogobpaHbl U ONTUMU3NPOBAHbLI YCITOBUSA
SKCMpeccum Ha MUHUManbHon cpeae M9, medeHHoro no usotonam °N 6enka YsxC
Ana uccnegoBaHust MeTogom cnektpockonun AMP BbICOKOro paspelleHus, Takxke
ObINKn 3aperncTpupoBaHbl ABYMEPHbIE U TPEXMEPHbIe cnekTpbl AMP.

UccnedosaHusi 8binosiHeHb! 3a cyvem PH® Ne 21-74-20034.
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HoBbI 6enkoBbIM MHTIMOUTOP MeTannonpoTeas
n3 Xenorhabdus nematophila
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MNpoTeanuanHnogobHble  npoteasbl  (MMIM) -  rpynna  UWHKOBbIX
meTannonpotead w3 cemencteBa M4. B reHomax ©Gaktepun redbl [
KONokanu3oBaHbl C reHaMn aMgopuHonogobHbIX nHrmMbuTopos (AN), nogaensowmx
aktmuBHocTb MMM [1]. OgHako y HekoTopbIX nNpeacTaBuTenen poga Xenorhabdus,
nmetowmx renbl MMM, reHol 3 oTcytctBylOT. UIX MecTto 3aHMMaloT reHbl
rmnoTeTudeckux 6enkoB, roMmonormyHbix nponentugam (MMM, MNockonbky M3BECTHO,
4YTO NMponenTuabl NpoTeas MUrparT PoSib BHYTPUMONEKYNAPHbIX NHIMOUTOPOB [2], Mbl
npeanonoXxunn, 4Yto 9T rmnotetndeckme Oenkn Xenorhabdus sasnsatTcA
nHrnéutopamwm Mriri.

[na npoBepku 9TOro nNpPeanonoXeHuss reH runoteTnyeckoro 6Genka w3
X. nematophila ATCC19061 6bin KNOHMPOBaAH U 3KcnpeccupoBaH B knetkax E. coli.
PekoMbuHaHTHbIN GenoK, HasBaHHbIA KCEeHonpuHOM (Xin), OblN  MNonyyYyeH B
ANEeKTPOPOpPeETNYECKN TOMOreHHOM BMAE C MNOMOLLbKD KaTMOHOOOMEHHOM n
renbnpoHukalwen xpomartorpadpun. MonekynapHas macca Xin, onpegeneHHas
MeToAOM Macc-cnekTtpomeTpun, coctaBuna 9019,5 [a, 4tOo cooTBeTCcTBYeT
pacdeTHOM Macce kogupyemoro reHom nentmaa (9150,2 [a) 6e3 N-koHueBOro
octaTka mMeTuoHuHa (131,2 [a). WHrmbupytowee gencteme Xin ObINO0 M3y4eHO nNO
OTHOLLEHMIO K NPOTeanuanHy n TepMonn3nHy — meTtannonpoTtease cemenctea M4, He
asnatowenca MMM, ¢ ucnonb3oBaHnem GiyoporeHHoro cybctpata ¢ BHYTPEHHUM
TYLLEHNEM driyopecueHumnm 2-amnHobeH3ounn-Arg-Ser-Val-lle-
Lys(e-2,4-auHnTtpodenmnn) [3, 4]. bbino nokaszaHo, 4TO Xin SBRASETCA CWIbHbIM
HEKOHKYPEHTHbIM MHrMbuTopom npoTeanmamHa (Ki = 6 £ 2 HM), ogHako He crnocobeH
noAaBnNATb aKTMBHOCTb TEPMOMM3MHA.

Takum ob6pasom, Xin dBndeTcs cenektmBHbiM WUHrMGuUTOpom MM, a
npousowewan y 6Gaktepun poga Xenorhabdus 3ameHa reHa O3l Ha reH
MHrMBuTopa, romonornyHoro nponentugam MM, no-engumomy, CBUAETENLCTBYET O
HeobxoanumocTn accoumaumm MMM ¢ ntHrMbutTopom Ans peanu3aunum dBMONOrnmyYecknx
YHKUMNA.

BaxHO nogyepkHyTb, 4TO Xin 4BNdeTCcs  NepBbiM  OBHApY>XEHHbIM
nponentTnanofobHbIM  GenkoBbiIM  MHIMBUTOPOM MeTannonpoteas. PaHee Takue
NHIMBUTOPBI BbINM M3BECTHbI TOMNBKO 4151 CEPUHOBbLIX U LUCTEMHOBbLIX NpOTEas.
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BbisicHeHUe cBOUCTB 6enkoB FtsZ mukonnasm

lonogeesa 1. M., PymsiHyesa H. A., BedsitikuH A. .
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Baktepun knacca Mollicutes (Mukonnasmbl) SABASAKTCA  MWHUManNbHbIMU
KneTkamn, CNOCOBHBbIMU K POCTY Ha UCKYCCTBEHHOW nuTaTenbHon cpeae [1]. MHorune
MUKOMNAa3Mbl XUBYT M Pa3MHOXAKTCHA B KMeTKax 3dyKapuoT, SABMSACb OMaCHbIMU
natoreHamn. MHoroe oTnuyaeT MUKoMNNasMm OT APYrMx U3BECTHbIX BUOOB HakTepun:
MUKOMMAa3Mbl HE WMEKT KNEeTOYHOW CTEeHKM, WX FEeHOM CWUIIbHO peayumpoBaH,
mMeTabonuyeckue nytM u Apyrne npoueccbl 3HAYUTENbHO YNpouleHbl. VIMeHHo
NO3TOMY MOSNEKYNsipHble MeXaHM3Mbl, obecnednsatoLme MHorme 6a3oBble NPOLECCHI,
npoTekawlwmne Ha NPOTSHKEHUN XU3HEHHOTO LMKNa OaHHbIX KNeToK, npeacTaBnsaioT
3HaYUTENbHbLIN NHTEPEC ANSA UCCNEeAOBaHUs, B UX YUCe U MexaHuam genexuvs. Mpu
aTomM Oenku-yyacTHUKM npouecca peneHuss GaktepuanbHOM KAEeTKU CYMTaloTCH
NepPCNeKTUBHBbIMU MULLEHSAMW A5 aHTUMUKPOOHbIX NpenapaTos [2].

HenexHne npegcraButenen 60MbWIMHCTBA UM3YyYeHHbIX BUOoOB OakTepun
Ha4MHaeTcs co cbopkn Z-konbua, opMmpyemMoro nonumepamm benka FtsZ B cante
penernsa [3]. HaHHbin ©enok ynpasnseTr paboToM MOMEKYNAPHON MalUUHbl —
OVBUCOMBI, KOTOpPasi OCYLLECTBIISIET CMHTE3 KIIETOYHOM CTEHKM MeXOy O0YepHUMMU
KneTkamu. ['eHbl, KOOUpYOLMEe KOMMOHEHTbI AUBUCOMbI, B OCHOBHOM pacronaratoTcs
B npegenax knactepa dcw (Division and Cell Wall). [JaHHbIn knacTep y MyKonasm
CUNbHO peayumMpoBaH, OgHaKo reH-romonor ftsZ npeacrtasneH B knactepe dcw MHOMMX
Mukonnasm. MNpn 3ToM 40 cux Nnop HEN3BECTHO, hopmupyeT nNun 6enok FtsZ B kneTkax
MUKOMMAa3M CTPYKTYpbl M3 MONIMMEPOB, a CreaoBaTesibHO, HEACHO, Kakyld MMEHHO
ponb 6enok FtSZ urpaet B XXM3HEHHOM LIMKINE MUKOMMa3Mm.

B paHHOM paboTe paccmoTpeHbl cBoncTBa OenkoB FtsZ dwutonaTtoreHa
Acholeplasma laidlawii n natoreHa ntuy Mycoplasma gallisepticum.

UccnedosaHue 6bINOIHEHO rpu ghuHaHcoeol nodoepxke PH® e pamkax
Hay4Hoe2o npoekma Ne 22-24-00085.
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Pa3spaboTka xeMUNIOMUHECLIEHTHOIO CeHcopa
Ha OCHOBe NepoKcuaasonoaobHbIX Ae30KCMpPNbo3MmMoB
ANA AeTeKLUN HYKITeMHOBbIX KUCNOT
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Ha cerogHAWwHWMM AeHb OCTPO CTOUT npobrnema co3gaHusa OUarHOCTUYECKUX
TECTOB AN pas3BMBAOLMXCA CTpPaH M OrpaHUYEHHbIX YCNOBUA TeCTUPOBaHUS,
KOTOpble  OOIDKHbl  YAOBMETBOPATb  Kputepusim  BcemupHon — opraHusaumm
3gpaBsooxpaHeHnss ASSURED [1]. X MOXHO pe3toMmpoBaTh cnegyowmm obpasom:

1) yyBCTBUTENbHbIE,

2) cneunduyHble,

3) yoo6GHble ansa nonb3oBaTens,

4) 6bICTpbIE,

5) HagexHble,

6) He Tpebytowme obopynoBaHus " JocTaBnsieMble KOHEYHbIM
nonb3oBaTesNsM.

OpHako OOCTYnHbIM KOMMEpYEeCKUn annapaT Ans geTekumn onpeneneHHbIX
HyknenmHoBbIX kucroT (HK), a He 6enkoBbiXx pakuui Ha MeCcTe oKasaHus
MeAMLMHCKOM MOMOLLM NPUoBpecT HEBO3MOXHO.

HeTekums HK HOCUT BaXKHbIN KITMHUYECKNIA CMbICH: BO-NEPBbLIX, ABNsieTcsa bonee
cneumuyHON M TOYHOW; BO-BTOPbIX, BbISABMASET MHOrve 3aboneBaHuss Ha paHHEn
CTagunn B OTCYTCTBUE KaKMX-NIMOO CMMMTOMOB; B-TPETbUX, Npeanonaraet 4eTeKUuio He
TOMbKO MaTOrEeHHbIX HYKNEWHOBbLIX KUCMOT, HO W pacno3HaBaHWE reHeTU4EeCKUX
MyTauun.

Taknm obpasom, npobrnema, Ha pelleHne KOTOPOW HanpasreHa [aHHas
paboTa, — 370 pa3paboTka MeToaAnKn No gaetekumn obpasuoB HK n nHTerpaums mx B
CYLLIECTBYIOLLME CUCTEMbI PErMcTpaumm curHana gns ycrnoBuili Ha MecTe oKasaHus
MeANUUHCKOM NomoLm (Tak Ha3biBaemas AnarHocTtuka point-of-care).

B npeacraBneHHoM uccnegoBaHWM UCNONb3oBaHa KOMOMHALMA NOCREeAHUX
pa3paboToK XMMWYECKON TEXHONOrMK Afs pacrno3HaBaHWUS HYKIEMHOBbLIX KUCNOT, a
Takke noucka O[HOHYKNEOTUAHbIX 3aMeH. Bbina paspaboTaHa
nepokcugasonogobHasi  MynbTUKOMMNOHEeHTHas cuctema (PxDm) [2]. [daHHas
CTPYKTYypa npeacraensaet cobon aBa aHanuTCcBA3bIBaKOLLNX nneuva,
nmMmMobmnnmnaoBaHHbIX BOKpYr obuwen kopotkon OHK-nnatcdopmel. MNpu rmbpmnansauun
C UeneBblM aHanuMTOM cregyeT CBA3biBaHWE TreMWHA NepoKcnaa3onogo6HbIM
Ae30Kcnpnbo3nMom c obpasoBaHvem BGuokaTtanusartopa reHepaumm
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XemurntoMmHecueHuun B npucytcteum H202 M nomuHona. B kadectBe uenesBou
nocnepoBaTenbHOCTN Obin BbiObpaH ydactok PHK natoreHHOro mukpoopraHvsma
Staphylococcus aureus.

MpeanoxeHHaa cuctema MUCNONb3yeTcda B KOMOMHaAUMM C MUKPONIOUOHBbIM
YMnom, BHEAPEHHbIM B KOMMAKTHbIM BbICOKOTOYHLIM cveTunk ¢otoHoB H11890
(Hamamatsu) [3]. B nepcnektnBe faHHasi paspaboTka MOXeT WMCMonb30BaTbCs B
B6onbHMUax 1 Npu NocneayrLwen MUHUTIoapM3aunumn — Ha AoMy.
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2. Gorbenko D.A., Shkodenko L.A. et al. // Chem. Com. 58, 36 (2022).

3. Sapunova A., Dadadzhanov D. et al. // Proc. SPIE 12131, Nanophotonics 1X, 1213104
(2022).

59
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YCcTOMuMBOCTL OakTepun K aHTubakTepuanbHbiM Mpenapatam sBAseTcs
MacwTabHon yrpo3on, 3aTparvBalollen 300poBbe nwgen no Bcemy mupy [1].
BaxHenwyto ponb B 3awmnte reHomHon [HK BbINONHAKT cneuuduyeckme Hykneoma-
accoummpoBaHHble 6enkn. OHM Heobxoammbl Ona cBA3biBaHMs M 3awmTtbl OHK B
GakTepumanbHbIX KNeTkax B pasnu4yHbIX CTPECCOBLIX COCTOAHUAX. OgHUMN 13 camblX
pacnpoOCTPaHEHHbIX  HYKNeoMaacCoUMMPOBaHHbIX  GEenkoB, BblAENSAOWMXCA B
CTaumMoHapHon dase pocTta bakTepuin, ABNAKOTCA MHTENPAUNOHHLIA (DaKTOp XO3AUHA
(IHF) [2] v deppuTnHONOaobHbIM [JHK-cBA3bIBatowmmn 6enok (Dps) [3]. AKTyanbHOCTb
paboTbl obycnoBneHa HeOH6XOANMOCTBIO OTBETA Ha MHOIMME HEpELLUEHHbIE BOMPOCHI,
3aTparmBaemble B BOMpOCax yCTOMYMBOCTU BakTepumnm K aHTMOMOTMKaAM, YTO OCOBEHHO
BaXXHO B NPaKTU4ECKOM MPUMEHEHUN pe3yribTaToB.

Llenbto  Hay4yHOro uccrnegoBaHUs  ABMSAMNOCb  U3YyYeHWEe  CTPYKTYPHbIX
0COBEHHOCTEN HyKNeona-accouMMpoBaHHbIX BakTepuanbHbix 6enKoB B pasnmnyHbIX
YCITOBUSIX, COMPOBOXOAEMbIX CTpeccoBbiMM Bo3gencteuamMu. [Mpu ncnonb3oBaHUn
KOMOMHaUUM MeToLoB MarioyrnoBOro PEHTFEHOBCKOrO paccesiHusi C aHoOMasibHbIM
MarnoyrrnoBbiM  PEHTFEHOBCKMM  paccesHnemM  ObiiM  U3yyeHbl  NoApoBHbLIe
XapaKTEPUCTMKM pasfnyHbiX CTagui obpas3oBaHUS MOHOB Xerie3a BO BHYTPEHHEN
nonoctn Genka Dps, a Takke uccrnegoBaHa CTPyKTypa reHOM-acCOLMMPOBAHHOIO
6enka IHF B ycnoBusix, 6nn3knx Kk omamonormyeckum.

N3 aHanun3a gaHHbIX aHOManbHOro MaroyrfloBoro peHTreHOBCKOro paccesiHus
(AMYPP) 6enka Dps B pactBope, Harpy>X€HHOM >xefne30M, ObIS1o NoKa3aHo, YTO aTOMbI
Xenesa o6pa3yloT KOMMaKTHY CTPYKTYpYy BO BHyTpeHHen nonoctu Genka Dps u
3anosfiHeHNe BHYTPEHHEN MNOoNocTn 6ernka npoucxoamt HepaBHOMepHO. CTpykTypa
reHom-accouummpoBaHHoro 6enka IHF 6bina nccnegoBaHa MeTOAOM MaroyrfioBOro
peHTreHoBckoro paccesHusa (MYPP). bbinu onpefeneHbl OCHOBHbIE CTPYKTYPHbIE
xapaktepuctmkm 6enka, n takke 6bin M3yyYeH npouecc onuromepusauun benka B
pacteope. [MonyyeHHble pesynbTaTbl 4EMOHCTPUPYIOT COBPEMEHHbIE BO3MOXHOCTU
MYPP 1 KOMNbIOTEPHOrO MOAENMPOBAHUS HA OCHOBE 3KCMEPUMEHTarbHbIX JaHHbIX B
nccnenoBaHUsiX  CTPYKTYPbl  CHOXHbIX  ©enkoBbiX OOBLEKTOB U MOryT  ObiTb
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MCMnonb30oBaHbl ANA  AanbHenwmx pabotr B obnactu 6uocmHTE3a 4actuy WU
NPaKTU4EeCKOro NPUMEHEHNS B HAHOONOTEXHOMNOTUSAX.

UccnedosaHue ebIrnonHeHo 3a cyem egpaHma Pocculickoeo Hay4YHO20 ¢hoHOa
Ne 18-74-10071.

1. Wolf S.G., Frenkiel D. et al. // Nature. 400, 83—85 (1999).

2. Dame R.T. // Mol. Microbiol. 56, 858—-870 (2020).

3. Dadinova L.A., Chesnokov Yu.M. et al. // FEBS Lett. 593 (12), 1360-1371 (2019).
doi:10.1002/1873-3468.13439
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BnusiHne TepMopy6u1Ha Ha LMK 3NOHrauum NpoKapmoTU4eCcKon TpaHCcnsauum

payes A. A.1 2 Tonuueesa O. A.1, lNonecckoea E. B.1:2, KoHegeea A. J1.1.2.3

Y HUL «Kypuamosckuti uHcmumymy» — [MUS®, Mamyuna, Poccus

2 CaHkm-INemepbypackull nonumexHudyeckuti yHusepcumem Nempa Benukozo,
CaHkm-lNemepbype, Poccusi

3 HayuoHaneHbIt uccnedosamensckuli ueHmp «Kypyamosckuti uHecmumymy, Mockea,
Poccus

grachev_aa@pnpi.nrcki.ru

BuocuHTes Genka, npoxoasawmm Ha pubocomax ¢ BoBfneveHueM 60nbLIOoro
konuyectea 6enkos 1 monekyn PHK, — 3To cnoXXHOOpraHM3oBaHHbIM MHOTOCTaaUNHbIN
NpoOLECC, KPUTUYECKM BaXHbI AONS  XU3HEOEeATeNnbHOCTU opraHu3mMoB. [ns
NPOKapMOTUYECKON KNETKMN HapyLleHne Ndoro n3 atanoB CMHTE3a MOXET OKa3aTbCs
draTanbHbIM, MO3TOMY CUCTEMA TPaHCNAUMUM SABNAETCH MULLEHbIO ANS  MHOMMX
aHTubakTepmanbHblx npenapatoB [1]. [lpu 9TOM NOBCEMECTHOE MpPUMEHEHME
aHTUOMOTUKOB, 3a4acTyl0 U3MULIHEE, NPUBOAUT K CHWXKEHUIO UX TepaneBTU4EeCKOn
3(p(PeKTNBHOCTN BCreAcTBUE pas3BUTUS N PacnpoOCTPaHEHNA YCTOMYUBBLIX LLITAMMOB
Gaktepuin. MO3TOMY MOMCK HOBLIX MPUPOLHbLIX U CUHTETUYECKUX COEOUHEHUN C
aHTMbakTepmanbHON aKkTUBHOCTbBIO, a Takke OObsICHEHME UX MEXAHM3MOB LENCTBUSA
ABMAKTCA OQHOM M3 Hanbornee akTyasnbHbIX 3a4a4y HayKn O XXU3HW.

TepmopybnH —  HW3KOMOMEKynsipHbIn ~ MeTabonut  Thermoactinomyces
antibioticus, HapywawLwmi ¢QYHKLUMOHMPOBAHME CUCTEMbI OMOCUHTE3a ©Oenka Kak
rPaMnoNOXUTENbHbBIX, Tak U rpaMmoTpuuaTenbHbix GakTepun [2]. BnepBble OH 6bin
onucaH 6onee 50 net Ha3apg [3], HO ero TOYHbIVN MONEKYNSAPHbLIN MEXaHN3M AENCTBUS
00 CUX NOpP HEU3BECTEH.

Llenbto gaHHon paboTbl SIBASMNOCH M3yYeHUMEe BNUSHUSA TepMopybuHa Ha
CKOPOCTb M 3(PEKTMBHOCTL peakumMin Lukna afoHraumm 6akrepuanbHOro CuHTesa
G6enka. C ncnonb3oBaHMEM PEKOHCTPYMPOBAHHOW iN Vitro-CUCTEMbI  TpaHCNAUUK
Escherichia coli mbl nokasanu, 4to go6aBneHve TepmopybrHa HeEraTMBHO BAUSIET Ha
UMKN anoHrauuun. [Ons TepmopybuHcoaepkawmx pubOCOMHBIX KOMMMEKCOB 6bIno
NPOAEMOHCTPUPOBAHO CHMKEHNE CKOPOCTM akkoMmogaunn ammHoaumn-TPHK B A-canr,
CHWXeHne 3dpdeKTUBHOCTM 0Bpa3oBaHNA NepBON NENTUOHOM CBA3M U MOBbILLEHME
ckopocTu TpaHcnokauun nentuann-TPHK n3 A-anta B P-cant. Takke nokasaHo, 4To
CBsi3blBaHMe TepmopybuHa cHmxaeT cpoacteo nentuann-TPHK k A-canty pubocomsil.
Cymmupysa ¢ Tem, YTO TePMOPYOUH Bbi3blBAae€T U3MEHEHME MONOXEHUS OCHOBaHWMN
A1913 n C1914 23S pPHK, yyacTteyowwmx BO B3auMMogencTeum mexagy pmbocomon n
TPHK [4], MOXHO NpeanonoXuTb, YTO MEXaHW3M AEWCTBUS OAHHOro aHTMOMOTUKa
CBA3aH C HapyweHueM MeTactabunbHoro B3aumogencteua TPHK u  A-cawta
TpaHcnupyoLen pubocomel.
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N3bupaTtenbHOe HapylleHue KanbLuMeBOW CUrHanusauum
KaK OCHOBa CeJIeKTUBHOMW YAI3BUMOCTU HEMPOHOB B NauueHTcneundmnyHbIX
MoAensax nonurinyTaMMHOBbLIX HeMpoaereHepaTuBHbIX 3aboneBaHUn

pexHés []. A.1, Hosukosa FO. B.1, Owkonoea A.%, KpucaHosa A. B.1,
benukosa /1. .23, KnrowHukos C. A.L-4, Jlebedesa O. C.2,
KasHaueesa E. B.1, BuzcoHm B. A.%

L Mnemumym yumonoauu PAH, CaHkm-lNemep6ype, Poccusi
2 PedeparibHbIl HayYHO-KUHUYECKUL UEHMP hU3UKO-XUMUYECKOU MeAUUUHBI
um. akad. KO. M. JSlonyxuHa ®MBA, Mockesa, Poccusi
% Mockosckuti 20cydapcmeeHHbIl yHusepcumem um. M. B. JlomoHocosa, Mockea, Poccust
4 HayyHbili ueHmp Hesponoauu, Mockea, Poccusi

dima.grehnyov@yandex.ru

PasHble HelpoagereHepaTuBHble 3aboneBaHNSA XapakTepusyTCa YHUKanbHbIM
nattepHoMm rmnbenu HenpoHoB. OgHAKO BOMPOC, MNOYEMY Mpu  OnpeaeneHHOM
3aboneBaHUN O4HM HEMPOHbI MaccoBO MMOHYT, a Apyrne OCTaKTCH NPaKTUYECKU HEe
BOBJI€YEHHBIMW B HEMPOAEreHepaLmo, OCTaeTCa OTKPbITbIM.

Hawa nabopaTtopunsi Ha MPOTSXKEHUM MHOMMX NeT 3aHMMaeTCd U3yYeHuem
KanbUMeBOW CUrHanusaumMm B HOPME W Mpu NaTofiormsx U B HACTOSALWMA MOMEHT
pa3pabaTtbiBaeT KanbLUMEBYH TMNOTE3Y CENEKTUBHOWM YSI3BMMOCTU HEMpOHOB [1-6].
Bnarogapa vcnonb3oBaHWO MauMeHT-CneunduYHbIX MOoAenen, MofyYeHHbIX Ha
OCHOBE  TEeXHONormM HanpasneHHoM  AuddepeHUNPOBKA  UHOYLUPOBAHHbIX
NIOPUNOTEHTHBLIX CTBOJSIOBBIX KMETOK B pasHble TWuMbl HEWPOHOB, KarblLMeBas
rmnoTesa nonyymna HOBbIM UMMYNbC pasBuTMA. Mcnonb3ysa MeToabl NaTy-knamn B
KOHJUrypaumm permcrtpaumm TOKOB CO BCEW MrasmaTU4ecKon MembpaHbl KNeTku m
OrTyOpEeCUEHTHbIW KanbUMEBLIN UMWIKUHI, Mbl OXapakTepusoBanu noTeHuuan- u
aenoynpaensiemMble TOKW KamnbLMs B HEMPOHaX C pasHOM CTeneHbio YA3BUMOCTW Y
nauyneHToB ¢ 6onesHbio XaHTuHIToHa (BX) n cnuHouepebennspHon atakcmen 17-ro
tmna (CLUA17). Mbl nokasann BblpaXXeHHOe yBenuyeHue noTeHuuan- w
genoynpasnsemoro Bxoga kansuma B TAMK-epruyecknx HempoHax naumeHTos ¢ bX u
CUA17, pna KOTOpbIX, COrMacHO KIWHMYECKMM AaHHbIM, XapakTepHa MaccoBas
rmbenb ykaszaHHbIX HEMPOHOB. HanpoTue, B 4OoaMUHEPTMYECKNX HENPOHAX, rmbenb
KOTOpbIX HexapakTepHa ans naumeHtoB ¢ BX u CUA17, mbl He Habnioganu
BblpaXXEHHbIX HapyLUEeHU AenoynpaBnseMoro Bxoaa KanbLms.

Taknm obpas3om, HapylleHne genoynpaBnaemMoro Bxoda KarbLus, BEpPOSTHO,
MOXET nexaTb B OCHOBE u3bunpatenbHon rmbenn HerpoHoB npu bX n CLUA17.

Paboma noddepxaHa epaHmamu PH® Ne 22-14-00218 u MuHobpHayku P®
(coenaweHue Ne 075-15-2021-1075 om 28 ceHmsbps 2021 2., 415/21-23).
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HapylweHne Bo3pacTHOM AMHAMUKN Pa3BUTUA rMNNoKaMna KpbIC
nocne ebpunbHLIX cyaopor

pugbritok A. B., NocmHukosa T. FO., 3atiues A. B.

UHCcmumym 3g8onoyuoHHoU ¢usuonoauu u buoxumuu um. Y. M. CeuyeHosa PAH,
CaHkm-lNemepbype, Poccusi

Griflyuk. Al@mail.ru

®ebpunbHble cygoporn (PC) — HeBPONOrMdyeckoe HapyLlleHne paHHEero
Bo3pacTa [1], korga nayTt npouecchbl Co3peBaHnUs HepBHOU cucTemsl [2, 3]. ®C moryT
NPUBECTU K HapyLlleHUsaM pasBuUTMS Mo3ra W, B YaCTHOCTW, rMnnokamMmna — OgHON 13
Hanbonee ysa3BUMbIX CTPYKTYp Npu AaHHOW naTonorun [4].

Llenb — n3ydeHne MoOpdOdyHKUMOHASbHBLIX U3MEHEHUW B rUMNNokKamMmne KpbiC
nocne ®C.

Camubl kpbic Buctap B Bo3pacte 10 gHen nogsepranncb BO3OENCTBUIO
BbICOKOW TemnepaTypbl OKpyXalLero Bo3gyxa, YTO MPUMBOAUIO K MOBbLILIEHUIO
TemnepaTtypbl Tena v pa3sutuio @C. KoHTpornbHas rpynna — XMBOTHbIE, KOTOPbIE Ha
aHanornyHoe Bpems 6binu OTnyyYeHbl OT caMku. Ha ructonormndeckmx cpesax (20 Mkm)
MO3ra >KMBOTHbIX [ABYX BoO3pacTHbix rpynn (12 wn 21 [OeHb) HenpsiMbiM
NMMYHOIMCTOXUMUYECKUM METOOOM Ornpeaensinv 3KCNpeccuo KUCMOro rnnarbHOro
GubpunnsapHoro 6enka (GFAP) B runnokamne. Ha nepexumBatowwmx cpesax (400 Mkm)
MO3ra XWBOTHbIX Tpex Bo3pacTHbix rpynn (12, 21 un 55 pgHen) Obinn n3yyeHobl
napamMeTpbl AOSITOBPEMEHHOW CUHaNTU4eckon noTeHumauum (OBI1).

Y XMBOTHbIX B Bo3pacte 12 gHen [OBI1 HecTtabunbHa, YTO XapakTepHO And
AaHHoro Bo3pacTta. Y XuBOTHbIX nocrne ®C B Bo3pacte 21 gHA n 55 gHen [OBI1
AOCTOBEPHO CHWXEHa MO CPaBHEHWUIO C KOHTPOSbHOW rpynmnon. Takke y >KUBOTHbIX
3KCnepuMeHTanbHon rpynnel B Bo3pacte 21 gHs OBl HecTabunbHa, T. €. Xo4 KpnBOW
OBl nocne ctnmMynaumm Takom xe, Kak Yy XMBOTHbIX B BO3pacTe 12 AHEN. Y XXNBOTHbIX
nocne ®C B Bo3pacte 12 p[gHen npoueHT nnowaawn, 3aHumaemon GFAP-
NONOXUTENbHBIMU OO BbEKTAMU, HE OTNIMYAETCA OT 3HAYEHMI KOHTPOMbHON rpynnbl. Ho
K 21 OHIO XXWU3HU Y KOHTPOJSbHbIX XXMBOTHbIX AAaHHOE 3Ha4yeHue YBernn4yMBaeTCH, YTo
CBA3aHO C MOPMOSIOrMY4eCKMMN U3MEHEHUSIMU acTpPOUUTOB B Mepuog pasBuTus
HepBHOM cuctembl. [lpy 3TOM Yy 9KCNEepUMEHTanbHbIX XWBOTHLIX Mnowanb,
3aHuMaemas GFAP-nonoxutenbHbIMM OObekTamu, MeHblUe, YeM Y KOHTPOSbHbIX
XUBOTHBbIX.

Takum obpasom, PC BbI3bIBAKOT 3a4epXKKy (OYHKLMOHANbHOMO CO3peBaHUSA
rmnnokamna. Y KpblC B Bo3pacte 21 gHa xapaktepuctuku OBl Takme xe, kak y
XMBOTHbIX B BO3pacTe 12 gHen. OTU M3MEHEeHUs CONPOBOXAAlTCA 3amMeasieHueM
MOPONOrM4eCcKoro pasBnuTUa acTpouuTOB.

Paboma noddepxxaHa epaHmom PH® Ne 23-25-00143.
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BnusHue aHakMHpPbI HA KOTHUTUBHbIE U NCUXO3MOLIMOHANbHbIe HapyLUeHUs
Y KpbIC B IMTUMA-NUNOKaAPNUHOBOMW MoAEeNu BUCOYHOM anunencum

psizHosa M. O., [lémuHa A. B., LLisapy A. I1., Satiues A. B.

UHCcmumym 38omoUyuoHHOU ¢husuonoauu u buoxumuu um. M. M. CevyeHosa PAH,
CaHkm-lNemepbype, Poccusi

Russanarmo@gmail.com

BeedeHue. 3dnunencua — HeBponormyeckoe 3abonesaHne, CONpoBOXgaemoe
CHWXXEHUEM KOTHUTUBHbIX (OYHKLUMIA U NCUXO3MOLIMOHANbHbIMU paccTponcteamu [1, 2].
BbisiBNneHo, 4TO npoTuBOBOCManUTENbHAA Tepanusa MOXeT YacTUYHO NoLaBnsATb
pasBuTue anunencum [3].

Lenb. OueHuTb BNUSHAE NPOTMBOBOCNANUTENBHON Tepanunm B nNepuon
anunenToreHe3a Ha KOrHUTUBHbIE U MCUXO3AMOLMOHANbHbIE HAPYLLEHUS N AKCMPECCULO
reHOB-MapKepoB HEMPOBOCMNANeHUs B MO3re KpbIC B NMUTUA-MUNOKAPNMHOBOW Moaenn
BUCOYHOW 3NUSIENCUN.

Mamepuanbi u memodsbi. ViccnepgoBaHMe NPOBOAWUIIOCL Ha 7-HedenbHbIX
camuax Kpbic Buctap. B nateHTHbIM nepuoa anunentoreHesa Kpbicam exXegHeBHO
BBOAWUIICA PEKOMOMHAHTHBIM aHTaroHUCT peuentopa IL-1 («AHakuHpay», 100 mr/kr).
OueHunBanu BbPKMBAEMOCTb, ANHAMUKY Habopa Beca, NPOBOAMIN TECTbl «OTKPbITOE
none», «nabupuHt bapHca», TecT npeanoyTeHMst pacTBopa caxapo3bl, TECT Ha
yCIOBHO-pedriekTopHoe 3ammnpanune. OueHuBanack akcnpeccusa reHos Aifl n NIrp3 B
[op3arbHOM rMnnokammne Mosra KpbicC.

Pesynbmamsi. BbbkMBaeMoCTb KpbiC cocTasuna 60 % BHe 3aBMCUMOCTU OT
Hanuuua Tepanun. [lpyMeHeHve aHakMHpPbl He MOBMMANO Ha OMHaMUKY Beca,
ABUraTenbHYy0 TMNEPaKTUBHOCTb KpbIC (TECT «OTKPbITOE noniey»), ocnabneHue
NPOCTPaHCTBEHHON NamMATh («NnabupunHT bapHcay), HO CKOPPEKTUPOBANO HapyLUeHne
OONTOBPEMEHHON MNaMATM B TecTe Ha YCMOBHO-pedfieKTOpHOE 3amupaHve Wt
NposiBNEHNE aHreOHUN B TeCTE NPeanoyTeHNa pacTBopa caxaposbl.

O6HapyxeHa pasHuLa Mexay ypoBHEM OTHOCUTENBbHOM aKcnpeccumn reHos Aifl
n NIrp3 y akcnepuMeHTanbHON U KOHTPOSTbHOW FPYMM, HO HE Y Tpynnbl, NosyYyaBLlen
nevexue.

Bbigo0dbi. Tepanuss aHakKMHPOW NPUBOAUT K CHWXKEHUIO aHregoHun B NUTUN-
NUIOKapnMHOBOW MOLENN BUCOYHOM INUIENCUN, @ TakKe CNOCOBCTBYET COXPaHEHUIO
OONroBpeEMEHHON NaMATU, HO He BNUSET Ha HapyLeHUs NPOCTPaHCTBEHHOW. Taknum
obpasom, npoTMBOBOCHANUTENbHas Tepanusa B NAaTEHTHbIN Nepuoa anunentoreHesa
YaCTUYHO NOAABMSET  KOTHUTUBHbIE M MNCUMXO3MOLMOHAmNbHbIE  HapyLUEHWS,
COMyTCTBYIOLLMNE SNUNENCUN.

Paboma noddepxxaHa epaHmom PH® Ne 21-15-00430.

68



1. Stafstrom C.E., Carmant L. Seizures and Epilepsy: An Overview for Neuroscientists //
Cold Spring Harb. Lab. Press 5 (6), a022426 (2015).

2. Holmes G.L. Cognitive impairment in Epilepsy: The Role of Network Abnormalities //
Epileptic Disord. 17 (2), 101-116 (2015).
3. Dyomina A.V et al. Anakinra Reduces Epileptogenesis, Provides Neuroprotection, and

Attenuates Behavioral Impairments in Rats in the Lithium-Pilocarpine Model of Epilepsy //
Pharmaceuticals 13 (11), 340 (2020). doi:10.3390/ph13110340

69



Mouck HoBbIX PHK-ynpaBnsiembIx Hyknea3s Ha ocHOBe aHanusa
(MeTa)reHOMHbIX AaHHbIX, NONy4YeHUe AoKa3aTenbCTB UX PYHKLUNOHANbLHOCTH

['yHuueea H. M., Eemeeesa M. A., bopucosa A. A.

HauyuoHanbHbIl uccrnedosamernbckuli ueHmp «KypdamogcKulti uHemumymy,
Mockea, Poccusi
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Cuctema CRISPR-Cas npegctaBnseTr cobov BpOXOEHHYH aganTUBHYHO
MMMYHHYIO cuctemy GakTepum M apxen. 3Ta MMMyHHasi cuctema nomMmoraeT UM
NPOTMBOCTOATb MHBa3un dparoB u YyxepogHon OHK. Bnarogapa MHorouYnmcneHHbIim
npevmMyLlecTBam, TakMM Kak MpocToTa UCMOSb30BaHUS, HU3Kas CTOMMOCTb, BblCOKas
3P PEKTUBHOCTb, XOpowasi TOYHOCTb M LIMPOKUMA CREKTP MNPUIIOXKEHUW, cUcTema
CRISPR-Cas ctana Haubonee wucnonb3yemMon TexXHONornen penakTmpoBaHus
reHoma [1]. [OaHHas cuctema obecneumBaeT HagexHylo nnartcopmy Ang
reHeTUYEeCKUX MaHUNynsuum, kotopas nveet 60MbLION NOoTeHUnan Ans pasnuyHbIX
NPUMEHEHN B BUOTEXHONOMMM U MeguumHe [2]. Ha cerogHawHun eHb HEM3BECTHO
yHuBepcanbHO npurogHbix cuctem CRISPR-Cas ans pelleHus pasnuyHbiX 3agad
BuounHxxeHepun. B 3TON CBA3M NOUCK HOBbIX MHCTPYMEHTOB pPeAakTUPOBaHNS reHoma
N U3y4eHne Nx CBOUCTB ABJSISETCS akTyanbHOW 3agaden.

B Hawen nabopatopum Obin HangeH, NONyYeH U yCMNeLwHOo TecTupyeTca psa
PHK-ynpaBnaemMbIx Hykneas pasnunyHbiX cemencTts, Bknoyas PHK-ynpaensemble
PHK-Hykneasbl. Bbnarogapsa 6uonHdopmaTnyeckomy aHanuady (MeTa)reHOMHbIX
AaHHbiX Obinv  HanmgeHbl CRISPR-nokycbl, cogepxawue nocnenoBaTefnlbHOCTH
npegnonaraemMblX Hykrneas u cooTBeTcTBylOWwmMX Hanpasnawwmx PHK. [llocne
BblAEMNeHNss U O4YNCTKM BenkoB NpoBOAUNachb OLEeHKa UX aKTUBHOCTU B pasfiMyHOM
ananasoHe TemnepaTtyp, WCCNefoBasrioCb BfVSHWE PasfUYHbIX KaTMOHOB Ha MX
aKTMBHOCTb, MPOBOAMIOCH UCCNefOoBaHNe KUHETUKM pacLiensieHna matpuubl. [Nocne
OLEHKN 3(PPEKTUBHOCTN HyKreas n nogdopa onTuManbHbIX YCNoBui Ans nx paboThbl
in Vitro BCe MOSlyYeHHble HyKneasbl TEeCTUPYTCA Ha BO3MOXHOCTb BHECEHUS
N3MEHEHNN B FeHOM KITeTOK YerioBeka, B TOM Yucne BHeCeHne geneunn B passimyHble
y4yacTkm reHoma knetok HEK293T. [lanbHenwee TecTMpoBaHue yCcneLwHo npoLeaumnx
OTOOpP HyKneas nnaHuMpyeTcs BbINOSHUTL Ha pacTeHMax u pblbax, 4TO MO3BOMMUT
yBenMunTb 061acTb AanbHENLLEro NPUMEHEHNS HOBbIX HYKneas. Takke TecTupyemMble
PHK-ynpasnsemble PHK-Hykneasbl MOryT ObiTb MCNOSb30BaHbl NpU CO34aHUM TecT-
CUCTEM M pefakTUpOBaHMUM pPacTEHUMN.

TexHonornss  CRISPR-Cas  pgencrtButenbHO  siBnsieTcd  yaoOHbIM 1
OTHOCUTENbHO MNPOCTbIM B  WUCMOMb30BaHUM UHCTPYMEHTOM peaakTUpOBaHWUS,
MMEIOLWNM LUMPOKUA CMNEKTP MNOTeHUManbHbIX NPUMEHEHUW, HO B TO >Xe BpeMs
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CywlecTByeT psii HepeleHHbIXx npobnem, Takux kak off-target-acdekTbl, KOTOpbIE
TpeObytoT TWaTenbHOro NCCneaoBaHns U peLleHus.

1. Huang Y.Y. et al. Development of Clustered Regularly Interspaced Short Palindromic
Repeats/CRISPR-Associated Technology for Potential Clinical Applications // World Journal of
Clinical Cases. 2022. V. 10. No. 18. P. 5934.

2. Jedrzejczyk D. et al. CRISPR-Cas12a Nucleases Function with Structurally Engineered
crRNAs-SynThetic trAcrRNA. 2021.
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Ponb TUopeaAOKCUHpPpeayKTa3bl B OoTBeTe NNMIOPUMNOTEHTHbLIX CTBOJIOBbIX KIeTOK
YyesioBeKa Ha OKUCNUTENbHbIN cTpeccC pasnleoﬁ MHTEHCUBHOCTHU

['ypbes H. A.1- 2, UsaHoea FO. C.1, [NyzoekuHa H. A.Y, JlobnuHckas O. 1

t Miemumym yumonoauu PAH, CaHkm-lNemep6ype, Poccus
2 CaHkm-INemepbypackull nonumexHudyeckuti yHusepcumem Nempa Bernukozo,
Cankm-llemepbype, Poccus

guriev.nik.and@gmail.com

MpookncnuTenbHbln  cABUr  pegokc-6anaHca, 0O6bIMHO — onpedensieMblin
TEPMUHOM «OKUCIIUTENbHbLIM CTPECC», MOXET Bbi3blBaTb pasnuyHble 3dpdekTbl B
KneTkax B 3aBMCUMOCTU OT €ro MHTEHCUBHOCTU. Ype3amepHoe HakonsieHne akTUBHbIX
dopm Kncnopoaa («oKMCNUTENbHbIN UCTPECCY» ) MOXET Bbl3aBaTb nospexaeHne OHK,
nmnnaoB n 6enkoB. PU3NOMOrMYECKUA OKUCIIUTENBbHBLIA CTUMYI («OKUCIAUTESNbHbIN
9yCTpecc»), B CBOK ovepenb, perynupyeTt BHYTPUKIIETOYHbIN peaoKC-CUrHanuHr [1].
Cuctembl aHTMOKCMOAHTHOW 3alMTbl UrpaltoT KPUTUYECKYKD PONb B noggepXaHuu
pefoKC-roMeocTasa KrneTokK, O4HaKo 3Ha4YeHne pasnnyHbliX aHTUOKCUAAHTHBIX NyTen B
OTBETE MIIOPUNOTEHTHLIX KMNETOK Ha OKUCIUTESbHbIN OUCTPEeCcC/3ycTpecc ocTaeTcs
Manoun3y4YyeHHbIM.

B oatom wuccnepoBaHum Mbl OUEHWMNW  BKMaL aHTUOKCUOAHTHbLIX MNyTeEwn,
KOHTpONMpyeMbIX TuopegokcuHpeayktason (TrxR), B noggepxaHwe penokc-
romeocTasa MHOYLMPOBAHHbLIX MOPUMNOTEHTHBIX CTBOMOBbLIX KNETOK YerioBeka u ux
anpepeHUMpPOBaHHbIX KNETOK-MOTOMKOB B 0asanbHbIX YCMNOBMSX, a Takke noA
OENCTBMEM OKUCIIUTENbHONO CTpecca pasfivyHOM WHTEHCUBHOCTU. [ONs OueHKn
3peKkTMBHOCTN paboTbl aHTUOKCUAAHTHBLIX CUCTEM Obifl MCMOMBb30BaH rEHETUYECKN
koagnpyembin GuoceHcop nepekucn Bogopoga HyPer [2]. AHanu3npysa ypoOBeHb
okucneHus GuoceHcopa B NpuUCyTCTBUMM MHIMBUTOpPOB TrXR (aypaHoduH mn Tri-1) ¢
ncnonb3oBaHMem paspabotaHHon B nabopaTopun MNPOTOYHO-LUTOMETPUYECKON
MeToAMKM [3], Mbl nokasanu, 4To gucdyHKums TrxR-3aBUCUMbIX (PEPMEHTHBIX CUCTEM
NPUBOOUT K HELUTOTOKCUYECKOMY HapyLUEeHUIO TuonaucynbdugHoro metabonmama
Kak B MIOPUNOTEHTHbIX, TaKk U B AndepeHUMpoBaHHbIX KreTkax B 0OasanbHbIX
ycrosusix. Kpome Toro, ucrnonb3yd HyPer ana Konu4ecTBEHHOro onpeneneHus
BHYTPUKIIETOMHOM KOHUEHTpaunnm MNepekncu B KreTkax, MOABEPrIMXcs OeWCTBUIO
BHELLHEr0 OKUCINUTENbHOro CTpecca, Mbl MNpoAeMOHCTpupoBann, 4to TrxR-
3aBUCUMbIE NYTU B 06enX NPOTECTUPOBAHHBLIX KIETOYHbIX FIMHUAX BHOCAT BKMaj B
paboTy aHTMOKCUOAHTHbLIX CUCTEM fULLb B Crydae HU3KNX OKUCIUTESNbHbBIX Harpys3ok,
TEM cCaMblM Wrpas nNpPeuMMyLlecTBEHHYIO ponb B obecrneyeHun oOTBeTa Ha
domamonornyeckne peaoKc-CTUMyIbl.

Paboma ebinonHeHa ripu nodoepxxke epaHma PH® Ne 21-74-20178.
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Bnusaxue 6enka Rng1 Ha arperauuio HyKf1IeOnoOpmMHOB pa3sfiMYHbIX BUOOB
B Agpoxxkax Saccharomyces cerevisiae

Harunos J1. I.1, AHmoHosa E. KO.?2, TpybuuyuHa H. 1.1,
Pozoza T. M.1-3, XKypaenesa I'. A.%:4, boHOapes C. A.1:4

! Cankm-Iemep6ypackuti 20cydapcmeeHHbItl yHusepcumem, kagpedpa 2eHemuKu
u buomexHornoeuu, CaHkm-lemepbype, Poccus

2 CaHkm-IMemepbypackull nonumexHudeckuti yHusepcumem empa Bernukozo,
Cankm-lemepbype, Poccus

3 Cankm-TMemepbypackull chunuan MHecmumyma obueli 2eHemuKu
um. H. Y. Basunosa PAH, Cankm-lNemepbype, Poccus

4 CaHkm-INemepbypackuli 20cydapcmeeHHbIll yHugepcumem, nabopamopus 6uonoauu
amurnoudos, CaHkm-llemepbype, Poccus

lavrentydanilov@gmail.com

AnepHbin NopoBbIA KOMMANEKC cocTont n3 6onee Yem 30 pasnnyHbIX 6enkoB n
ABNSAETCA CMNOXHOW CTPYKTYPOWN, LEeHTparnbHasi YacTb KOTOPOW COOEPXMUT Oenku u3
ABYX (PYHKUMOHAmMbHbIX Pynn, a WMEHHO: CTPYKTypHble 6enku nopbl 1 6Genku,
dopmupyoLLne cenekTnBHbIM OUNbTP B LieHTpe nopsbl [1]. Ko BTopow rpynne OTHOCAT
HYKNeonopwuHbl, KOTOpble coaepxaT dyeHunanaHuH-rmmunuHoOBbIE NOBTOPLI. [Ana Takmx
HYKNeonoOpMHOB ONUCaHbl NpUMepbl POPMUPOBAHUSA aMUITOMAHBLIX arperaToB, cpean
Hux 6enok Yenoseka NUP58 [2] n gpoxokeon 6enok Nup100 [3].

Mocne waeHTuUdUKauum amunomaHbix csBonctB ©Oenka NUPS58 B Hawen
nabopatopuun Bbin NOCTaBNEH BOMNPOC O LUMPOTE pacnpocTpaHeHus aToro aenexms. C
NMOMOLLbIO BGronHdopmaTU4ECKOro aHanmsa Mbl naeHTudvumposanm
aMUIIOMAOreHHble nocrnenoBaTenbHOCTN B ApoxokeBbix 6enkax Nup49 u Nup57, a
Takke Nsp1 n Nup159 n nx optonorax. BaxxHo OTMETUTb, YTO NOAOOHbIE Yy4aCTKM Mbl
HawnM Tonbko B Oernkax, KOTopble pacnonaralTca HenocpeAcTBEHHO B KaHane
a0epHon nopbl M y4acTByT B obpasoBaHuM cernektuBHoro bGapbepa. B xope
nocneaylLmx aKkcnepuMeHTanbHbIX NPOBEPOK B MOAENbHbLIX CUCTEMax HaMm yAanochb
onucaTtb Tpu noTeHumanbHblx amunounga. K Hum oTHocsatca Nup58 Taeniopygia
guttata, Nup98 Drosophila melanogaster n Nup98 Schizosaccharomyces pombe.

OpoxockeBon daktop [PIN*] aBnsetca npuoHHon opmon Oenka Rnqg1l.
ArperaTbl 4aHHOro 6enka MoryT BbICTynaTb B pOnv MaTpuu 4N UHMUuaumm npowecca
n3MeHeHna KoHdopMaumm n obpasoBaHuMa GUOPUNIN Ona Apyrux amunongos.
BoamoxHo, 4TO arperatel Rnq1 mMoryt wuHuuMupoBaTb npouecc arperauum
HYKNeonopuHOB.

B Hawel paboTe mbl npoaHanuanpoBanu BnusiHne npuoHa [PIN*] Ha arperaumnto
HYKNEeOnoOpuHOB ApYrMX BMAOB B OPOXOKeBOW cucteme. Hamm 6bino nokasaHo, 4To
Hannune daktopa [PIN'] He npuBOOUT K YBENUYEHUD BO3HUMKHOBEHWUS 4acTOTbl
arperatoB ans HykneonopmHoB Nup58 Taeniopygia guttata, Nup98 Drosophila
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melanogaster 1 Nup98 Schizosaccharomyces pombe. B To e BpeMsi Mbl MOXeEM
Habnogatb yBenuyeHne 4acToTbl arperauum ABYX OPOXCKEBBIX HYKNEOMNMOPUHOB —
Nup100 n Nsp1.

Paboma ebinonHeHa rpu nodoepxxke epaHma PH® Ne 23-24-00186.

1. Ed H., Martin B. Towards understanding nuclear pore complex architecture and
dynamics in the age of integrative structural analysis // Current Opinion in Cell Biology. 2015.
V. 34. P. 31-38.

2. Danilov L.G. et. al. The human NUP58 nucleoporin can form amyloids in vitro and in
vivo // Biomedicines. 2021. V. 9. P. 1451.

3. Halfmann R., Wright J.J.R., Alberti S., Lindquist S., Rexach M. Prion formation by a
yeast GLFG nucleoporin // Prion. 2012. V. 6. No. 4. P. 391.
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HapyweHue cTpykTypbl remaToaHuedanmyeckoro 6apbepa
Y KpbIC pa3HbiX BO3pPacToOB C NpeHaTarlbHOW rMnepromMouncTenHeMmen

Hemmepep A. C., Slkoernees A. B.

KasaHckut (MMpusomkckull) cpedeparnbHbili yHusepcumem, KasaHb, Poccus
anna.detterer@gmail.com

'vnepromounctenHemusa (ML) — naTonormyeckoe cocTosiHMe, Bbi3BAHHOE
M3ObITOMHBIM  COAEPXXaHMEM B KPOBM TFOMOUMCTEMHA —  CepocoepiKallen
amuHokucnoTsbl [1]. [oBblWEeHHOE cogepXaHne roMoumcTeMHa B KPOBAHOM pycrie
NHOYLUMPYeT 3HO0TEeNnManbHyo ANCYHKUUIO B TMCTOremaTnyecknx bapbepax. Lienbto
AaHHoW paboTbl cTan aHanus BNWAHWUS NpeHaTanbHOW rMneproMoLMCTEMHEMUN Ha
dyHKkumo 'Ob, a Takke cpaBHUTENbHbIA aHanuM3 B ABYX BO3pacTHbIX rpynnax. [Ons
oueHKn npoHudaemoctn OB onpegenunu akcTpaBasauuio anbbymMuHa B TKaHU
rOfIOBHOr0O MoO3ra C ucnosib3oBaHneMm kpacutena Evans blue (EB, 2 mn/kr) [2].
OnpepeneHve copepXaHus Kpacutenss B TOMOreHate MO3Xeyka >XMBOTHOIO
OCyLLieCTBNANN criekTpodoTomeTpuyeckn (620 HM) ¢ UCMONb3OBAHUEM MNITAHLLETHOro
NDA-pugepa Multiscan FS (Thermo scientific, CLUA) no kanMbpoBOYHLIM KPUBbLIM.
AHanns aKkcnepuMeHTanbHbIX AaHHbIX NOKa3sarn, YTO B KOHTPOSbHbIX YCNOBUAX NOCre
BHYTPMBEHHOro BBeAeHuss EB He oTmedanocb Bbixoda Kpacutensa 3a npegensl
uepebpanbHbix cocyaoB. KoHueHTpauuss EB B romoreHaTe KeTOK MO3Xeuyka
KOHTPOJSIbHOW rpynnbl XXMBOTHLIX B Bo3dpacte 1,5 mec. coctaenana 0,1 £ 0,04 mkr/mr
Tkaum (N = 11). MNpenBaputenbHoe BBEAEHME FOMOLIMCTEMH-TUOMAKTOHA BbI3biBasno
yBenuyeHune npoHnuaemocTtu 96, n koHueHTpauusa EB coctasnana 0,4 + 0,2 mkr/mr
TkaHm (N = 9; p < 0,05). B ycnosusx npeHatansHon ['TLl n B TKaHAX MO3ra noToMcTBa
Habnoganocb HapyweHne npoHuuaemoctn OB [3], n copepxaHne EB B TkaHAX
Mo3xeuka coctasnsno 0,6 £ 0,09 mkr/mr TkaHn (N = 8; p < 0,05). B 10 xe Bpemsa y
KpPbIC 3KCNEepUMEHTanbHON rpynmnbl B Bo3pacTte 6 Mec. Habnoganocb BOCCTaHOBNEHNE
npoHmuaemoctn A6, koHueHTpauus EB B romoreHate mo3Xe4dka cocTaBnsna
0,14 + 0,01 mkr/mn (N = 6, p > 0,05) OTHOCUTENBHO KOHTPOSA.

Taknm 06pa3om, NosnyyYyeHHble JaHHble CBMAETENbCTBYIOT, YTO FOMOLUCTENH U
€ero rnpou3BOAHblE OKasblBalOT HeratTMBHOE BMUSHME Ha  MPOHMLAEMOCTb
remaToaHuedanmyeckoro 6apbepa KpbiC B NpeHaTanbHbI NEPUOA Pa3BUTUS.

Paboma ebinonHeHa 3a cyem cpedcme [lpoepammbl cmpameau4yeckoz2o
akademuyecko2o nudepcmea KasaHckoeo  ([pusosmkckozo)  ¢hedeparibHO20
yHusepcumema («lMpuopumem-2030>).

1. AnsariR. etal. // J. Clin. Neurol. V. 10. No. 4. (2014).

2. WangH.L., Lai T.W. // Sci. Rep. V. 4. No. 1. (2014).
3. Yakovlev A.V. et al. // BioNanoSci. V. 8. Iss. 1. P. 304-309 (2018).
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MN3meHeHne CBOMCTB rnyrtamatepru4eckon nepegaym B runnokamne Kpbic
B pa3nu4Hbie hasbl NUTUN-NMUTOKAPNUHOBOMN MOAENTM BUCOYHOM 3NuUnencum

Huecnupos I". I1., lNMocmHukosa T. FO., 3atues A. B.

UHCcmumym 3g8onoyuoHHoU ¢usuonoauu u buoxumuu um. Y. M. CeuyeHosa PAH,
CaHkm-lNemepbype, Poccusi

diespirov.gp@yandex.ru

onunentnyeckun cratyc (3C) 3anyckaeT MHOXECTBO NaToONOrm4eckmx
M3MEHEeHUn B MO3re, KOTOpble B JaribHenwem MOryT MNpuBOOUTbL K PasBUTUIO
anunencun [1, 2]. Hanbonee 4yacto npu BucodHowm anunencum (B3) crtpapaet
rMMNNOKamn, OTBETCTBEHHbIN 3a KoHconuaauuto namatn [3, 4]. OgHako MexaHu3Mmbl
3TUX HapyLUEeHU OO CUX NOP Marno U3y4veHsol [5].

Hamu 6bina nocrtaBneHa uenb uccregoBaTb CBOWCTBA rMyTaMaTepriniyeckon
nepefayn B runnokamne KpbiC Ha pasHblX 3Tanax NUTUA-NMUNOKapNMHOBON MOAENU
BO3.

Y «kpbic Buctap B Bospacte 21 gHA wuHgyumpoBanu 3C: OO BBedeHUS
nunokaprnuHa (30 mr/kr) 3a ogHu cyTtkn BeBogunu LiCl (127 wmr/kr), 3a nonyaca —
METUIICKOMOMOMUH (1 mr/kr) (MMTMn-nunokapnuHoBas Moaenb BO).
AnekTpodm3nonorndeckme uccnegoBaHus nposoaunu yepes 1 geHb nocne 3C
(ocTpas tasa), 3 u 7 gHen (naTeHTHasa ¢asa) n Yyepes 30 gHen (XpoHuyeckasn casa)
nocne 3C. Pernctpauumio nNoneBblX OTBETOB OCYLLECTBASANN B JIYYUCTOM Crloe nons
CA1. [Ona «kaxgoro cpesa onpegenanu  3(PE@EKTUBHOCTb  CUHANTUYECKOW
HENPOTPaAHCMUCCUM N BESNMYUHY KpaTKOBpPEeMeHHoW dacunutaummn. Metogom naTy-
Knamn nsy4anmcb YactoTa u CpeaHas aMnnntyaa CNoHTaHHbIX COObITUIA HA HEMPOHAaX
nonst CA1.

B octpon dhasze mopenun cuHantudeckasi HEMPOTPAHCMUCCUSA 3HAYUTESNBHO
CHMXanacb Ha nepsble cyTku nocrne 3C (t = 2,77; p < 0,01). B nateHTHOM cpase
HempoTpaHcMuccua Gbina CHKEHa TomnbKo K ceabMomy AHto nocne OC (Fz,76 = 3,58;
p <0,05). AlameHeHun B BeNUYMHE KPaTKOBPEMEHHOW hacunuTauum B OCTPYI U
XpoHMYeckyto dasy BbiBNeHo He 6bino (Fiz04 = 0,47; p = 0,93 n F2240 = 0,18;
p=0,84). B xpoHudeckon pase npoucxoaut ocnabneHne CUHaNTUYECKON
HenpoTpaHcmuceun (t = 2,19; p < 0,05). Pernctpaumsi CNoHTaHHbIX COBLITUIA Ha
nMpamuaHbiX HempoHax vepe3 30 gHen nocne BO BbisiBUNA NOBbILLEHWE YacCTOThbI
cnamkoBaHuna knetok Ha 118 % (t = 2,5; p = 0,02), HO amnnuTyga OTBETOB He
nameHsnacs (t = 0,60; p = 0,56).

[MonyyeHHble [OaHHble CBUOETENbCTBYOT O KOMMEKCe W3MEeHeHUn B
rnyramaTteprmyeckon cucteme runnokamna nocne 3C. 3TN JaHHbIE MOTyT MOMOYbL B
pa3paboTke  pauMOHanbHOWM  Tepanuu  NpPedoTBpaLEeHUs  AnunenToreHesa
N aNunencuun.
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CrpaTerusa 6enkoBoro gusamHa
ANS CTPYKTYPHbIX uccnegosaHun nentugHoro GPCR

Amumpuesa [. A., CmupHosa E. A., Cadosa A. A., MuwuH A. B.

Mockosckul ¢husuko-mexHudeckul uHcmumym (HayuoHaslbHbIU uccriedogameribCKull
yHusepcumem), LieHmp uccriedosaHuli MOMEKYspHbIX MEXaHU3MO8 CmapeHusi U
gospacmHbix 3abonesaHull, nabopamopusi cmpykmypHoU 6uonoauu peuenmopos,
conpsikeHHbix ¢ G 6enkom, [JonzonpydHsbit, Poccusi

dmitrieva.da@phystech.edu

PeuenTopbl, conpskeHHble ¢ G-6enkom (GPCR), npeactaBnsaoT HanbonbLUyto
N pa3HoobpasHyto rpynny MemMOpaHHbIX PpeLenTopoB B 3YKapMOTUYECKMX OpraHn3mMax.
Benkn GPCR npuHumarT ydactme B OOLWIMPHOM CnekTpe (puU3anonormyeckmx
NPOLIECCOB U ABMNAIOTCA MULLEHBID ANA TPeTu BCeX cylecTBylowmnx nekapcts [1],
NO3TOMY U3yyeHune cTpykTypHbix cBonctB GPCR sBnsieTca octpon He06X0AMMOCTbIO.
Ob6bekTom uccneposaHus asnsaetca nentuaHbin GPCR, npvHumatowmi yvyactme B
BOCManuTenbHbIX npoueccax. HecMoTpsa Ha ObICTpbIA Nporpecc, NPou3oLweaLlin B
CTPYKTYpHOM ©Ouonormm B nocnegHue roApl, MOMyYeHue CTPYKTYPHbIX AaHHbIX
peuenTopoB, conpsikeHHbIX ¢ G-6enkoM, No-npexxHemy 3aTpyaHEHO MU3-3a UX HU3KOW
CTabunbHOCTN U KOH(OPMAaLMOHHOW NOABMXHOCTU. YCnex B NONy4YeHUN TpeXMepHoOmn
CTPYKTYpbl MeMbBpaHHbIX 6enkoB TpebyeT HapaboTkm MoHOAUCNEPCHBIX 06pa3LoB C
ynyyLeHHON TEPMO- U KOH(POPMaLIMOHHON CTabunbHOCTLIO U BbIXOAOM Gernka bonee
0,2-0,5 mr Ha 1 n KNeToYHOW KynbTypbl [2].

Ana nonyyeHns 6enka, NpUrogHOro Ana KpUCTann3aunoHHbIX TECTOB, Bbinn
pa3paboTaHbl U 0OXapaKTepn30BaHbl FEHHO-UHXEHEPHbIE KOHCTPYKLUUKN C HEBOMbLUMMHN
BOAOpacTBOpMMbIMK  Benkamun-napTHepamun, CnocobeTByOWUMMY  HOPMUPOBAHUIO
Kpuctannu3aumoHHbIX KOHTaKToB [3]. [lNnA noBbIWEHUS YPOBHSA 3KCMpeccuu, Bbixoga n
TepMoCTabunbHOCTM  peuenTopa B aMMHOKUCIIOTHYKO  MOCNeaoBaTeNlbHOCTb
BBOAWUSIUCb TOYEYHblE MyTauun, NpeackasaHHble METOA0M MaLUMHHOMO 0ByyYeHus Ha
OCHOBE [aHHbIX 0 nocrnegoBaTenbHOCTAX U cTpykTypax GPCR [4]. B KOHCTpyKLMIO
BBOAMMNCb CUrHanbHasg nocnefoBaTeNbHOCTb remarrioTUHUMHA gns obneryeHus
TpaHcnokaumm peuentopa B MeMbpaHy aHaonnasmaTudeckoro petukynyma, FLAG- n
HIS-Tar — ons oBGHapyxeHua 6enka aHTUTENaMm M OYUCTKM Ha adPdPUHHOW CMOne.
Jlydlwine KOHCTPYKLUMM MOKasann yBerMyeHue YPOBHEW JKCMpeccuu peuentopa Ha
noBepxHOCTM KneTok Sf9, ero BbIxoga Nno cpaBHEHUIO C OUKUM TUMOM, NOBbLILLEHHYHO
TepMoCTabunbHOCTb B KOMMJEKCE peLenTopa C MofiekyramMmm-aHTaroHMcTamu.

PaspaboTka reHeTMyeckux KOHCTPYKUUN SABNAETCS OOHMM U3 BaXKHEMLLMX
atanoB cTpyktypHou Guonormm GPCR u TpebyeT GonblmX yCUAMA MO MOUCKY U
XapakTepusaumm KpuctannmsaumMoHHbIX KOHCTPYKLNNA.
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Paboma ebinonHeHa 3a cyem epaHma Pocculickoeo Hay4YHo20 oHOa
Ne 22-74-10036.

1. Sriram K., Insel P.A. // Molecular Pharmacology. 93 (2018).

2. Ishchenko A., Abola E.E. et al. Protein Crystallography // Methods in Molecular Biology.
1607 (2017).

3. Chun E., Thompson A. et al. // Structure. 20, 6 (2012).

4. Popov P., Peng Y. et al. // eLife. 7: e34729 (2018).

80



BninsiHne 3KCTPaKNeTOYHbIX Be3UKyN XXMPOBOM TKAaHU Ha 3KCNPECCUI0 reHOB
MeTabGonuama xonectepmHa B Makpodparax yenoBeka

Hdpayesa K. B.1 2, oboxeesa Y. A.1 2, AHucumosa K. A.2, [apaesa J1. A1,
Xamud 3. M.2, banaHoos C. .2, Bacunesckut [. 1.2, llimam T. A1,
lMuenuHa C. H.1: 2, MupowHukoea B. B.%:2

Y HUL «Kypuamosckuti uHecmumymy» — [MUS®, MamyuHa, Poccus
2 Mepsbiti CaHkm-Memepbypackull 20cydapcmeeHHbIl MeAUUUHCKUL yHusepcumem
um. akad. Y. I1. Masenoea, CaHkm-lemepbype, Poccusi

dracheva_kv@pnpi.nrcki.ru

BeeldeHue. OxupeHue conpoBoOXaaeTca AncyHKumnen Xnposown
Tkaun (KT) [1] wu nocnegylowumm Un3MEHeHusAMM 6GuoreHesa U cocTasa
CEKPETUPYEMBIX IKCTPAKNETOUYHbIX BE3UKYN (3B), YTO MOXET urpathb Kro4eByo porsib
B passBuTuM conyTtcTeylowmx natonormn [2, 3]. Mbl npegnonoxunu, 4to OB,
cekpetupyemble KT npu OXUpeHUU, MOryT BfUATbL Ha HaKoOMNMeHue nunuaoB
Makpodaramm MHTUMbI apTepuin, CNOCoBCTBYSA NPOrpeccnpoBaHnIO aTepockreposa m
cepAeyvHo-cocyancTbiX 3aboneBaHun.

Llenbro uccnedogaHusi 9BUNOCb ndyvyeHne BnuaHua OB XKT Ha akcnpeccuto
reHoB meTabonimama xonecrepvHa B NePBMYHON KyfbType MakpodaroB YyenoBeka.

Mamepuanbi u memoOdbl. B akcnepymeHTax Obinn  MCNONb30BaHbI
nynupoBaHHble obpasubl OB, nony4vyeHHbIX MNpWU  KyNbTUBUMPOBAHUM 3IKCMSIAHTOB
noakoxHoun n sucuepansHoun XT (MXKT v BXKT) naumeHToB:

1) ¢ oxxmpeHmem u caxapHbiM gnabetom 2-ro Tuna (CA2) (n = 26),

2) c oxupeHuem 6e3 C[2 (n = 27),

3) 6e3 oxunpeHus (n = 15).

OB XXT 6binn oxapakTepus3oBaHbl TakMMM METOOaMW, KakK: BeCTepH-Onor,
aHanu3a Tpaektopum HaHo4vacTul (NTA), KpMoaNeKkTpPoHHas Mukpockonus. Makpodaru,
noslydeHHble Npu andpdepeHUMpoBKe MOHOLMTOB Nepudepmnyeckon Kposu 340pOBbIX
JOHOPOB B TeveHue 5 cyT, KynbTuBupoBsanu B npucytcteumn 3B XKT ewe 24 4. YpoBeHb
MPHK reHoB B makpodarax oueHusanu metogom lNLP B peansHOM BpeMeHN.

Pesynbmamei. YposeHb MPHK reHoB — TpaHcnopTepoB xonectepuHa — ABCAL
n ABCG1l B makpogarax Obifl 3Ha4MTenbHO Bbile B criydyae uHkybauum ¢ 3B XKT
naumeHToB ¢ C[2. Okcnpeccus reHa ABCAL noBbilwanacb Npu BO3OENCTBUN BCEX
Tmnoe OB BXXT. lNpn 3TOM Ha 3KCNPEeccuMo reHOB TPaHCKPUMUMOHHbBIX (hakTopoB
achbpekTbl B XKT 6binn npotmBononoxHele: ypoeeHb MPHK reHa LXRB (NR1H2)
nosblwancs, a yposeHo MPHK reHos LXRa (NR1H3), kak 1 PPARG, cHwxancsa npu
pobasneHnn 3B BXXT nauueHToB ¢ oxupeHmnem 6e3 CA2 n nwobbix OB naumneHToB ¢
chz2.
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Bbieo0nbi. 3B, cekpetunpyemble KT n BXXT npu oxxnpenun n CL2, mogynupytoT
3Kcnpeccuto reHoB MeTabonmama xonectepmHa B Mmakpocdparax yenoseka.

1. Longo M. et al. Adipose tissue dysfunction as determinant of obesity-associated
metabolic complications // International Journal of Molecular Sciences. 2019. V. 20. No. 9.
P. 2358.

2. Deng Z. et al. Adipose tissue exosome-like vesicles mediate activation of macrophage-
induced insulin resistance // Diabetes. 2009. V. 58. No. 11. P. 2498-2505.
3. Ferrante S.C. et al. Adipocyte-derived exosomal miRNAs: a novel mechanism for

obesity-related disease // Pediatric Research. 2015. V. 77. No. 3. P. 447-454.
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Ponb Xnakokpuctannmyecknx MUNUAHbLIX CUCTEM
B COBPEMEeHHOMN OMOUHXEeHepUu: OT KpucTannmsaumm MemopaHHbIx 6enkos
[0 afpecHON AOCTaBKM NieKapCTBEHHbIX NpenapaToB

HpoHosa E. A%, Puxukos FO. /1.2, [opdenuti B. 1.3

! Mockoeckutl chusuko-mexHudecKuti uHcmumym (HayuoHanbHbIl uccnedoeameribeKuli
yHusepcumem), [oneonpyOHsil, Poccus

2 06beduHeHHbIlU UHCmumym sidepHbix uccriedosaHutdl, [JybHa, Poccusi

% Institut de Biologie Structurale Jean-Pierre Ebel, Grenoble, France

dronova.ea@phystech.edu

N3BeCTHO, YTO HEKOTOpbIE NUNUAbLI B NPUCYTCTBMM BOAbl 06pasyoT nuMnngHo-
Kybuueckyto ¢asy (lipid cubic phase, LCP) — BA3Kyto reneobpasHyto nepnoamyeckyto
CTPYKTYPY — §nuvnNngHbIN  OBUCNON, NPOHU3AHHLIN  Pa3BETBNIEHHOMW CUCTEMOW
HenepecekaoLwmxca BogHbix kaHanos [1]. LCP aBnseTtcs membpaHHbIM MUMETUKOM,
T. €. Cpeaon, UMEeKLLEN CyLleCTBEHHblE CTPYKTYpHble cxoacTBa C Guonornveckomn
membpaHon. oatomy LCP nexuT B OCHOBE in meso-meToda Kpuctannmsauuu,
noaxogsawero Kak ans membpaHHbiX, Tak U Ana pacTBOPUMbIX BENKOB M CNOXHbIX
KOMMJeKcosB [2].

LCP Takxke Hawna npMMeHeH1e B KadeCTBe MaTpuLbl AnA OOCTaBKU NeKapcTB.
Bnarogapsa ceoen GuHapHon npupoge LCP nogxoauT ANS WMHKaNCynvpoBaHUS U
COXpaHeHust BMOaKTMBHOCTM npenapaToB Kak C MMAPOMUNbHBIM AENCTBYIOWNM
BewecteoMm (OB), Tak M ¢ rmapodobHbiM. B nepBom cnyyae monekynbsl [B
pacnonaralTCa BHYTPM BOAHbIX KaHanoB, a WX BbICBOOOXAEHNE ABNAeTcA
KOHTpONMpyeMbIM  AMAPPY3NOHHBIM  npoueccoM ¢ Hebonbwumm  (6-8 )
XapakTepHbIMM BpeMeHamu npoTekaHna [3]. Bo BTopom cnyvae Mornekynbl
BCTpamBatoTcs B 6bucnon, a 3a BbigeneHne [1B oTBedaeT gerpagauusi matpuubl 3a
CYeT Nnnonmsa ¢ 6GNbLIMMN XapakTepHbIMU BpeMeHamu (0o 24 4) [4].

N3-3a ypesBblvyanHom Bs3kocTn LCP-maTpuy npuMeHeHne npenapaTtoB Ha UX
OCHOBE BO3MOXXHO TOSbKO NTOKarbHO, Ha CNM3NCTbIX 000M04Kax, HanpMmep B Ka4ecTBe
MECTHbIX aHECTETUKOB U aHTUOMOTKKOB [5]. [N MHBEKLMOHHOIO UM NepopanbHOro
cnocoboB MPMMEHEHMST MCMONb3YIOTCA HaHo4YacTuubl, M3rotaBnueaemble n3s LCP-
renen, — kybocombl [6]. Mpn nomowm nonuMMepHbIX A06GABOK MOXHO BNMATb Ha
dm3myeckme n xmmmyeckme ceonctea matpuubl. LCP-renn n Kkybocombl Ha OCHOBE
BMOCOBMECTUMBIX NMMNNA0B U aMPUPUNBHBIX NONIMMEPOB ABMASAIOTCA YHMBEPCASTbHbIM
WHCTPYMEHTOM Npu pa3paboTke agpecHoM Tepanuu pasnuyHbix 3abonesaHui, a
Takke MOTEHUMarnbHO MOryT MPUMEHATbLCS MNPU CO34aHUM BaKUMH Ha OCHOBE
mMeMbpaHHbIX 6enkoB NaToreHHbIX MUKPOOPraHM3MOB, B TOM yucne Ans 6opbbbl C
Takmmm 3abonesanuamu, kak COVID-19.
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Paboma ebinonHeHa rnipu noddepxke MuHucmepcmea HaykKu U 6biCUE20
obpa3soeaHus Poccutickoi ®edepavyuu (Gocoeop 075-03-2022-107, npoekm FSMG-
2021-0002).

1. Luzzati V., Tardieu A., Gulik-Krzywicki T. et al. Structure of the Cubic Phases of Lipid—
Water Systems // Nature. 220: 485488 (1968).

2. Caffrey M. A comprehensive review of the lipid cubic phase or in meso method for
crystallizing membrane and soluble proteins and complexes // Acta Cryst. F71: 3—18 (2015).
3. Negrini R., Mezzenga R. Diffusion, molecular separation, and drug delivery from lipid

mesophases with tunable water channels // Langmuir. 28 (47). 16455-62 (2012).
doi:10.1021/1a303833s. Erratum in: Langmuir. 29 (4): 1327 (2013).
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Soulimane T., Hudson S.P. Modulating the release of pharmaceuticals from lipid cubic phases
using a lipase inhibitor // J. Colloid Interface Sci. 573: 176-192 (2020).
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5. Shah J.C., Sadhale Y., Chilukuri D.M. Cubic phase gels as drug delivery systems //
Adv. Drug Deliv. Rev. 47 (2—-3): 229-50 (2001). d0i:10.1016/s0169-409x(01)00108-9

6. Barauskas J., Johnsson M.., Joabsson F, Tiberg F. Cubic phase nanoparticles
(Cubosome): principles for controlling size, structure, and stability // Langmuir. 21 (6): 2569—
77 (2005). doi:10.1021/1a047590p
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HanpaBneHHOe nonyyeHune geneuun B reHOMe
C ncnonb3oBaHMeM HoBbIX HyKnea3 CRISPR-Casl12a

Eemeesa M. A., l'yHuueea H. M., bopucosa A. A.

HauyuoHanbHbIl uccrnedosamernbcKuli ueHmp «KypyamogcKulti uHemumymy,
Mockea, Poccusi

evteevamarta@gmail.com

Benkn CRISPR-Casl2a (Cpfl) — ato PHK-ynpaBnsemble OHK-Hykneasbl,
KOTopble cBA3bIBatOT U pa3pesatoT [JHK kak KoMNoHeHTbl 6akTepmnanbHON aganTUBHOM
nmmMmyHHon cuctembl. Kak n CRISPR-Cas9, Cas12a ucnonb3yeTcss B KayecTBe
MOLLHOTO MHCTPYMEHTa peAakTMpOBaHNA reHoMa, OCHOBAHHOIO Ha ero cnocobHOCTH
BHOCUTb AByXLenoyeyHble paspbiBbl B JHK-maTtpuuy [1]. OgHako cuctembl CRISPR-
Cas12a craHoBATCS Bce 6onee npuenekaTenbHbIM MHCTPYMEHTOM pefaKkTUpOBaHUS
reHoMa Ans KneTovyHOW WHXeHepuu Bnarogaps CBOMM LUMPOKMM BO3MOXXHOCTSAM
pegakTupoBaHuna no cpaBHeHuto ¢ aHanoramm CRISPR—-Cas9 [2].

B Hawen nabopaTtopum HangeHbl, Nofy4YeHbl U yCNeLwHO NPOTECTMPOBAaHbI ABe
HoBble PHK-ynpasnsemble [JHK-Hykneasbl nogtuna V-A. 34ecbk Mbl AEMOHCTPUPYEM
HOBble Hykneasbl U3 Ruminococcus bromii sp. n Bacteroidaceae, KoTopble CNOCOOHbI
3(p(PeKTNBHO OCYLLEeCTBNATL HanpasneHHbi rugponu3 OHK-matpuy, ucnonssysa 5'-
YYN PAM-nocnegoBaTenbHOCTU B OTHOCUTENBHO LUMPOKOM Ananas3oHe Temnepartyp
oT 20 po 42 °C. o cpaBHeHuto ¢ Acidaminococcus sp. (AsCas12a) nonyyeHHble HamMmu
Hykneasbl cnocobHbl 6onee acpdekTnBHO paspesaTb [HK B ycrnosusax in vitro. Takke
Mbl MOKa3blBaeM, YTO KOOOHONTUMMU3NPOBAHHAA AN YenoBeka Hykrneasa akTMBHaA B
KynbType knetok HEK293T u mMoxeT npumeHsaTbca Ans 3pdekTUBHOro BHECEHUA
Aerneunn B reHOM. YUnTbIBasi €ro rnosnesHble CBOMCTBA, 3TOT (pepMeHT 4eEMOHCTpUpyeT
noTeHuman Ansg ucnonb3oBaHns B KITIMHUYECKNX U BUOTEXHONOMMYECKNX NPUMOKEHNAX
B 0651aCTN pefakTMpoBaHus reHoMa.

1. Chen J.S. et al. CRISPR-Cas12a Target Binding Unleashes Indiscriminate Single-
Stranded DNase Activity // Science. V. 360. No. 6387. P. 436-439 (2018).

2. Jedrzejczyk D. et al. CRISPR-Cas12a Nucleases Function with Structurally Engineered
crRNAs-SynThetic trAcrRNA (2022).
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BnusiHue nasepHon 6uMoneyvyaT Ha (pyHKLMOHaNbHOE COCTOSIHUE KIeTOoK

XKueapbkos B. C.1, pocgpensd 3. B.1- 2, AnekcaHdpos A. 1.2,
MuHaees H. B.1, KOcynoe B. 1.1

L Miemumym ¢pomoHHbIX mexHonoauti ®HUL| «Kpucmannozpaghus u gpomoHuka» PAH,
Mocksa, Poccusi

2 @edeparibHbIt uccnedosameribekull ueHmp «®yHdameHmaribHbIe OCHO8bI
6buomexHonozuu» PAH, Mockea, Poccusi

vzhigarkov@gmail.com

Ha ocHoBe nasepHO-MHOYUMPOBAHHOIO MNPAMOro nepeHoca BewectBa LIFT
pa3Buiiacb TEXHONOrMs nasepHon OuoneyaTtn [1] KNeTok mnekonuTarwmx [2] u
MUKPOO6OB [3]. OTO NO3BONSET, HAaNPUMeEP, Co3aBaTb TKAHEUHXEHEPHbBIE KOHCTPYKTbI
B KayeCcTBe OKBMBANIEHTOB OpraHOB W TKaHeW, a Takke paspabaTbiBaTb
BGuokaTtanusartopsbl [4] n GuoceHcopsl [5].

Mpouecc nasepHon GuonevaTy OCyLWECTBNAETCA C NOBEPXHOCTU NPO3pavyHOM
NNAaCTUHbI C TOHKMM MeTannMyeckum NoKpbITUEM, Ha KOTOPOE HaHeCEeH CINON rens ¢
BGuonormyeckum matepuanom. B pesynbTate nokanbHOro nasepHoOro Harpesa
NpOUCXOOMT NEPEHOC MUKPOKANAKN rensa Ha npuemMHyto cpeny. JlazepHas 6uonedvatb
obnagaet uenbiM pPsSAOM MNPEUMYLLECTB, 3aKMOYaKWNXCA B BbICOKOW CKOPOCTU
neyatu, TOYHOCTU K cTabunbHOCTM NepeHoca [6]. OgHako CyLeCTBYIOT U HEraTUBHbIE
SIBMIEHMWS, KOTOPble HEOBXOANMMO CBECTU K MUHUMYMY.

Llenb paboTtbl coctout B nUccnegoBaHun 3dpdeKkToB nasepHonm GuoneyaTtu C
NMOMOLLbIO MPOTOYHOM uMTOhnyopumeTpun [7]. lNpoBeneHbl pacyeTbl 403 SHEPTUN U
MMMNYNbCHOrO TEMMNEepPaTypHOro Harpeea, KOTOPbIM NMoABepratTcsa KneTkn. OueHeHbl
ahbdpeKkTbl NPSIMOrO MMMNYSIbCHOMO Nas3epHOro 06ny4YeHMs M MMMYNbCHBbIA HarpeB
OPOXOKEBBIX KIeTOoK Saccharomyces cerevisiae.

OKCnepuMMeHTanbHO YCTAHOBIEHO, YTO KIETKUM B Crioe rens MCnbiTbiBalOT
BO3aelncTBne nasepHoro usnydyenus 0,1-6 [Dx/cm?. MNMpu 3TOM NokasaHo, YTO TakoWn
ypoBeHb 06nyyeHuss cam no cebe He BNUSET Ha XU3HECNOCOBHOCTb KMETOK.
BbisBneHo, 4to ~5% KneTok HarpeBaeTCAa [O BbICOKMX Temnepatyp, uTO
noaTBepxaaetca rmbenblo COOTBETCTBYIOLWLEN MONyNsuMM KNeTok npu GuoneyaTw.
OTO conpoBoOXAaeTcs 3(PMEKTOM MOYTU MOMHOMO 3aTEMHEHUS BHYTPUKIETOYHOIO
3eneHoro nyopecueHTHoro 6enka, Takke HabngaemMoro B OTBET HA TEMNTOBOM LUOK.
O6HapyxeH He HabnogaBwmMnica paHee 3PAEKT 3HAYUTENBHONO YBESTMYEHUS
NPOHULAEMOCTM MeMBpaH Y NepeHeCEHHbIX XUBbIX KNETOK.

Paboma ebinonHeHa rnipu noddepxke MuHucmepcmea HaykKu U ebicue20
obpa3oeaHusi 8 pamKkax ucrosiHeHuss pabom o 2ocydapcmeeHHOMYy 3adaHuro
OHUL] «Kpucmannozpaghus u gpomoHuka» PAH e yacmu dopabomku cucmembi Oris
6buoneyamu, epaHma PH® Ne 20-14-00286 e wyacmu onmumu3auyuu rpouecca
niasepHoul buonedyamu.
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AyTocoMHO-AOMUHaHTHas 6one3Hb lMNapkMHCOHa,
Bbi3BaHHasi BapmaHToM p.E46K B reHe SNCA
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B HacTosiLee BpeMsi cunTaeTcs, YTO KNYEBbIM 3BEHOM B NaToreHese 6onesHun
MapknHcoHa (BI) aBnsieTcs onuromepusauuns a-CUHyKNenHa B AoamMmHeprnieckmnx
HENMpOHax YepHon cybCTaHLMM rofiloBHOro mMo3ra. Ha cerogHsaWwHMA geHb N3BECTHO,
YTO reTepo3nroTHblE MYNbTUNMMKAUMW (QyNAnKaumMmM Ui Tpunavkaumm), Kak n natb
oBHapyXeHHbIX MucceHc-MyTaummn reHa SNCA, asnstoTcsa natoreHHbIMn (p.Ala30Pro,
p.Glu4d6Lys, p.Gly51Asp, p.Ala53-Glu v p.Ala53Thr) [1].

B naHHon paboTte Obino BbINOMHEHO TapreTHoe cekBeHnpoBaHue reHa SNCA ¢
MCNONb30BaHMEM MACCOBOrO napanfienibHoro cekBeHmpoBaHus Ha npubope lllumina
NovaSeq 6000 SP PE100 497 naumentoB ¢ bl 1 401 nHanengyyma KOHTPOSIbHOM
rpynnbl, CONOCTaBMMbIX MO nony m Bo3pacTy. Pabota npoBogunacb COBMECTHO C
MepBbim CaHkT-lNeTepOyprckuMm rocyaapcTBEHHbIM MEAULMHCKUM YHUBEPCUTETOM
num. akag. W. . MNasnosa n MHctutyTtoM mosra vyenoseka nm. H. IN. bextepeson PAH.
KnuHuyeckasa 3Ha4MMOCTb BapMaHTOB OLIEHMBANach C NCNofb3oBaHNneM 6a3bl JaHHbIX
ClinVar [2]. ToagtBepxgeHue KIWHUYECKM 3Ha4YnMMou MyTauumM nNpoBOAUMOCH C
ncnonb3oBaHMeM cekBeHnpoBaHus no CeHrepy Ha npubope «HaHogop-05» (CunHToN,
Poccus) n npanmepos, onncaHHbIX paHee [3].

B pesynbTaTe npoBeaeHHOro nccnegoBaHvs B rpynne naumeHtoB ¢ bl 6bin
oBHapyXeH HOCUTENb reTepo3nMroTHOro nartoreHHoro BapmaHta p.E46K reHa SNCA,
CBSAA3aHHOroO C MOBbIWIEHNEM arperaumm donbpunn v passutmem paHHen gopmbl BI1.
MHbIX NaToreHHbIX BapnaHToB B rpynne naumeHToB ¢ Bl 1 B KOHTpone obHapyXeHo
He 6bino. CnegyeT oTmeTuTb, YTO Bl y naumeHTa xapaktepmusoBanacb MeafeHHbIM
pasBuTUEM MOTOPHbIX CMMMNTOMOB M XOPOLIMM OTBETOM Ha npuem «JleBodorbi».
Y poacTBEHHMKOB NO MaTepuHckon NuHuu Bl conpoBoxaganacb paHHEN CMepTbio.
Hackonbko HaMm W3BECTHO, 3TO TpeTbe OBHapyXeHHOe CEeMEeNCTBO C nogobHON
myTauuen B reHe SNCA.

Takum obpasom, B pesynbraTte nccnefoBaHusi obHapyxeHa TpeTbs CeMbsl B
mupe ¢ myTtaumen E46K reHa SNCA.

1. Lunati A. et al. // Rev. Neurol. (Paris). 174, 9 (2018).
2. Melissa J.L. et al. // Nucleic Acids Research. 46, D1 (2018).
3. Zarranz et al. // Ann. Neurol. 55, 2 (2004).
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Buocdmanyecknn nogxon B Co3gaHMM NULLEBbIX MHrpeaueHToB XX| Beka

3enukuHa . B.1, Yebomapés C. A.1, banakuHa E. C.1 2, Komaposa A. I1.1:2
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[aHHble gokasaTenbHOM MeguuMHbl CBUOETENbCTBYOT O TOM, YTO AeduumnT B
opraHvu3Me YernoBeka psiga buonornyecky aktmeHblX BewecTs (BAB) moxeT npuBecTtu
K PasBUTUIO PasfiMYHbIX XPOHMYECKUX HEUHMPEKUMOHHbIX 3abonesaHun (cepaeyHo-
COCYaMUCTbIX, HeMpoaereHepaTuBHbIX, CaxapHoro gnabera 2-ro Tmuna, oHkonorum) [1-—
3]. ObwenpusHaHHOW cTpaTernen B npodunaktuke 3Tmx 3aboneBaHun ABnsieTcs
oboralleHne nuueBbIX NPOAYKTOB He3aMmeHMbIMU BAB B X afekBaTHOM KONM4ecTBe
[1-5]. OaHako rmgpodobHas npupoaa 6onbwmHcTBa BAB, a Takke GbicTpas noteps
X BMONOrMYECKoOn akTMBHOCTM B HEONAronpuATHBIX YCNOBUSX OKpYXXatoLen cpebl B
npoueccax  MNUWEBbIX  MNPOU3BOACTB W XpaHeHUs  NpPendaTtcTBYyT  UX
LUMpOKOMacLITabHOMYy BBEOEHUIO B COCTAB NULLIEBbLIX NMPOAYKTOB, @ Takke ABNAOTCA
NPUYNHON HU3KOTO YPOBHSI YCBOEHUS B OpraHM3Mme YeroBeka.

CerogHsi, obnagas 3HaHWEM CTPYKTYpbl U (PU3NKO-XumMmnyecknx csoncts BAB
pasnMyHoOn NpUPOLbI, @ TaKKe OCHOBHbIX MaKPOHYTPUEHTOB MULLEBLIX CUCTEM, TaKNX
Kak ©enkn wn nonucaxapuabl, BO3MOXHO LENeHanpaBreHHOe MOJSEKyNapHoe
KOHCTPYMpOBaHWE MNULLEBLIX WHIPEANEHTOB HOBOrO MOKOMEHUs,, B KOTOPbIX
BGuononumepbl 6yayT BbINOMAHATL POflb HAHO- UM MUKPOKOHTEMHEPOB ANSA AOCTaBKU
He3ameHumMbIX BAB, obnagalowmx SpKO BbIPaXeHHbIM  NPOUIaKTUYECKNM
OencTememM.

B poknage OyayT paccMOTpeHbl TEOpeTUYecKMe W MNpPaKTUYEeCKNE OCHOBDI
pa3paboTkM  TakMX WHIPEAMEHTOB C  3apaHee  3afjaHHbIMW  CBOMCTBaMMU
(pacTBOPUMOCTbL B BOOHOM Cpefe, BbiCOKasd MHKancynupylowasi cnocobHOCTb No
oTHoweHnto Kk BAB, nponoHrMpoBaHHas cTabunbHocTb BAB npu XxpaHeHuwm,
BO3MOXHOCTb PerynmpoBaHus YpOBHA U MecTa BbicBOOOXaeHst BAB B xenyao4Ho-
KuwevHom TpakTe). Kpome Toro, Ha OCHOBaHMM AaHHbIX KOMOMHaALUMM BbICOKOTOYHbIX
dusmko-xmumudeckux metogos (AMNP; TOM; WK-cnektpockonuu; rnasepHOro
cBeTopaccesdHns B anekTpodopeTUYECKOM, AMHAMUYECKOM N CTaTUYECKOM peXnmMax;
cnekTpooTomeTpumn) oynet npeacrasneH aHanms CTPYKTYPHbIX n
TepMoauHaMUYeCKnX akTopoB, BIMAKWNX Ha QopMMpoBaHMe © CBOWCTBA
BrononMMepHbIX CUCTEM NepoparnbHon gocTaBkun BAB.

Paboma enbinosiHeHa ripu g¢huHaHcoeol rnoddepxxke PH®, epaHm Ne 21-76-
00045, htpps://rscf.ru/project/21-76-00045/.
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YHuBepcanbHbIn NPOrHOCTUYECKUI MapkKep
ANs onyxorie OCHOBHbIX JlIOKanu3sauum

UNbépacumosa M. K.1- 2, Jlumeskos H. B.1. 2

! HayuHo-uccrnedosamernbcKuti UHCMuUMym oHKoo2uu TOMCKO20 HauUOHabHO20
uccredosameribckoao MeduuyuHckoeao ueHmpa PAH, Tomck, Poccus
2 Cubupckuti 2ocydapcmeeHHbiti MeduyuHCKul yHueepcumem, Tomck, Poccus

imk1805@yandex.ru

B 2022 rogy B ctatbe Hanahan D. [1] 66110 NO3MLMOHMPOBAHO HOBOE CBONCTBO
onyxonu — pa3briokMpoBka (PEeHOTUNMMYECKOWN NIacTUYHOCTU, B TOM YuUCre B NraHe
NNacTUYHOCTN OCHOBHOM MaccChbl OMyXOSeBbIX KNETOK U ux aeanddepeHumpoBke 4o
ONyXOSeBbIX CTBOMOBbIX KIETOK.

Bbinn nposefeHbl UccnegoBaHUs reHeTUYECKUX MEXaHU3MOB, YYaCTBYHOLLMX
Ha BCeX 3TMX aTanax, Kotopble BKNovaT reHbl cteonosocTy (I'C) n WNT-curHanuHra.
MpnobpeteHme CnNOCOBGHOCTM  OMyXONeBbIX KMETOK K  AeanddepeHumnpoBke
obycnosrneHo akTtonuyeckon akcnpeccuen C (44 reHa), BXxOXOeHME W BbIXOA U3
OOPMaHTHOIO COCTOSIHUS 3aBUCUT OT akTMBHOCTU 15 reHoB WNT-curHanuudra [2—4].
Mcxoasa ns atoro, 6bino BbiABMHYTO NpeanosioxeHune, 4yto CNA 1 ypoBeHb aKCnpeccum
OaHHbIX TEeHOB MOryT OblTb YHMBEpCasibHbIM MPOrHOCTUYECKMM MapKepom And
oryxosnemn pasHbix Jlokanusauumn.

BbinonHeHO uccnegoBaHne yHMBEPCAnbHOCTU NMPOrHOCTUYECKOW 3HAYMMOCTU
FeHHbIX CUrHATyp Ha OCHOBe amnnudukaunn n akcnpeccumn C n akcnpeccum reHoB
WNT. lNokasaHo, 4To Hanuumne B onyxonu 2 n 6onee amnnudpukauun C asnsetca
HebnaronpusiTHLIM NPOrHOCTUYECKMM MapKEPOB B OTHOLLEHUWN O6LLEN BbIXKMBAEMOCTH
N BbbKMBAEMOCTM ©Ge3 MporpeccuMpoBaHWsa AN paka MOSIOMHOW Xenesbl, Nerkoro,
Xenygka, NroCKOKIETOYHOM KapLUMHOMBbI FOMOBbI U LWEW N KONOPEKTanbHOro paka (rno
AaHHbIM TCGA (logrank pval = 10719-1073)).

Ha ocHoBe 12-reHHou curHatypsl, Bkrtovatowen 6 reHoB WNT (APC, GSK3B,
WNT6, WNTIB, AXIN1, VANGL2) n 6 'C (FZD6, CCNF, MYC, SNAI2, FZD9, SOX8),
yCTaHOBMEHa MPOrHOCTMYECKas 3HAYMMOCTb B OTHOLUEHUM BbDKMBaeMocTn 6e3
nporpeccupoBaHusa ana 16 nokanusauuin. [pu BbICOKOM ypOBHE 3KCMpPeccun reHoB
MeauaHa BbhknBaemocTn 6e3 nporpeccupoBaHusa boina B 2—4 pasa Huxke (logrank
pval = 10°-10-%). nsa 3 nokanusaumin pgocturHyta 100%-Hasi BbRKMBAEMOCTb Ge3
nporpeccupoBaHna npu oOnaronpusaTHOM wucxoge. [Ans 8 nokanu3auun npwu
BGrnaronpuATHOM Ucxoae MeavaHa BbXXKMBAaEMOCTN He JOCTUTHYTA.

Takum obpasom, codeTaHme mapkepoB C u WNT-curHanmHra okasanocb
Hanbonee atPEKTMBHBLIM B OTHOLLEHMM NPOrHO3a 4151 OCHOBHbIX JTOKanu3auun.

93



Paboma ebirnonHeHa npu ¢huHaHcosol noddepxke MuHucmepcmea Hayku u
ebicweao obpa3oesaHus Poccutickoi ®edepauyuu (coenaweHue om 29.09.2021
Ne 075-15-2021-1073) u epaHma PH® Ne 21-15-00243.

Hanahan D. // Cancer Discov., 12, 1 (2022).

Litviakov N.V., Ibragimova M.K. et al. // Oncotarget, 11, 21 (2020).

Litviakov N.V., Ibragimova M.K. et al. // Siberian Journal of Oncology, 19, 3 (2020).
Ibragimova M.K., Tsyganov M.M. et al. // Int. J. Mol. Sci., 23, 13906 (2022).
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AHanu3 coCcToIHUS KNeTOK CEMEHHMKOB y MyTaHTa sws'
Drosophila melanogaster

UesaHosa E. A., Psibosa E. B., CapaHuesa C. B.

HUL] «Kypyamosckuti uHcmumymy — MUA®, amyuHa, Poccus
ivanova_ea@pnpi.nrcki.ru

dochaTmannxonuH aBNAeTca ogHUM K3 Haubonee pacnpoCTpaHeHHbIX
doconunuaoB B KNeTke, KOTOpPbIA  paclennseTca  pasnuyHbiMKU - Buagamm
docgonunas go nusodocdarngmnxonuHa unu rnuuepodocdoxonuHa. OgHumMm n3
Taknx PepMeHTOB ABNAeTCa natatMHnogobHas gocdonunasa 6, kogupyemasi reHom
PNPLAG6, KoTOpbI £BRseTCA 3BONIOLMOHHO-KOHCEpPBATUBHBIM. Ero oprtonor y
nnogoson Mywkn Drosophila melanogaster — 2eH swiss cheese (sws). NoTeps ero
QyHKUMN Yy OpOo30chunbl NpUBOAUT K 0BpPa3oBaHUD MHOIMOYUCHEHHbBIX MOMOCTEN U
rmnanbHbiXx abeppaHTHbIX CTPYKTYp BOKPYr akCOHOB B MO3re, 4YTO Bbi3blBaeT
npexaeBpeMeHHyto rmbens ocoben [1, 2]. bbino nokasaHo [3], 4TO, TOMUMO HEPBHOWN
CUCTEMbI, TEH SWS 3KCnpeccupyetcss M B PeEnpoayKTMBHOM CUCTEME CaMLUOB: B
CEMSBbLIHOCSALLEM MPOTOKE, BTOPUYHBIX KNeTKax NpuOaTOYHbIX Xene3 U B KhneTkax
3penbIX UUCT CEMEHHMKOB. K TOMY Xe y MyX, MyTaHTHbIX MO AaHHOMY reHy, Obinu
OTMEYEHbl YMEHbLUEHNE BPEMEHUN YyXaXXMBAHUS 3a CaMKOW W CHMXXEHWE CKOPOCTMU
OBWXKEHWS CnepMaTo30mMaoB.

[aHHasa paboTa 6bina HanpaBfeHa Ha aHanM3 COCTOSIHUS KNETOK CEMEHHUKOB
y CaMLIOB, MyTaHTHbIX No reHy sws (swst). B xoge paboTbl 661110 nokaszaHo, YTo AaHHas
MyTauus 3aTtparmBaeT OOWH U3 BaXXHENWWWUX npoLeccoB crepmaToreHesa —
MHOMBUAYyanNM3auuio cnepMmatug, Takke Yy MyTaHTOB HapyllaeTcs LeSfloCTHOCTb
reMaTtoTecTuKynsapHoro 6apbepa B UMCTax paHHUX U NO3gHMX cnepmatung. Metogom
MUP B peanbHOM BpeMEHM Yy NMHUM OUKOrO Tuna BbIIo MOKasaHo, YTO AKCnpeccus
reHa Sws npoucxoguT Ha 3aBepLuaoLLmMx cTagusax crnepmMmaTtoreHesa.

Takum obpasom, B AaHHOW paboTe Mbl Mokasanu, YTO BO3HMKaKOLWME Y
MYTaHTOB HapyLlleHWa B criepmaTtoreHe3e npuBOOAT K YMEHbLUEHWIO KOnuyecTtsa
3penbIX CrnepmaTo30MaoB U, Kak CrieiCTBUE, CHUXXEHUIO UX NITOLOBUTOCTM.

1. Ryabova E.V. et al. // Cells, 10 (3) (2021).
2. Melentev P.A. et al. // IIMS, 22 (15) (2021).
3. Melentev P.A. et al. // Insects, 13 (1) (2022).
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BHeknetoyHasa [HK: cBA3ylowee 3BeHO mexAay npoueccamu
6uomMmuHepanusaumm n obpasoBaHuemM GMONNEHOK
NNaHKTOHHOM KyNnbTypbl B. cereus

NeaHosa J1. A.1- 2, Babpodckasi A. A.L, Ezopos B. B.1:2,
Jlebedes []. B.1, KynbmuHckas A. A.L:2

L HUL «Kypuamosckuti uHcmumymy» — [MUSA®, MamyuHa, Poccusi
2 Kypyamosckuti 2eHOMHbIU ueHmp — MUS®, Mamyura, Poccusi
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BuomnHepanusauma  —  aBneHMe  MUHepanoobpasoBaHuUs  XKMBbIMU
opraHu3amamu, LWMPOKO pacnpocTpaHeHHoe B npupoge. B xome meTtabonuyeckux
peakumi pasnnyHble 6akTepum MHOYUMPYIOT ocaxaeHne kapboHaTa KanbLms B NOYBe
N TOPHbIX Nopogax unu obpasytoT MHKPYCTMPOBaHHbIE BUOMNNEHKM, 3aKynopmBatoLmne
MOYEBbIE KaTeTepbl, YTO CO34aeT 3HauUTelbHble NpPobneMbl B  KIMHUYECKON
npaktuke [1]. MccnepgoBaHnsa mexaHn3aMoB BUOMMHEpPanM3aLnn BaxkHbl AN peLleHuns
KNMUHUYECKMX 3aday MO TOPMOXEHUK KpuUcTannuaauum KanbuuTa, a Takke AOns
NMPUMEHEHNA  HOBbIX TEXHOSIOMMMA  BOCCTAHOBMEHUA OETOHHbIX  KOHCTPYKLWA,
obecneynBaroLMX LENOCTHOCTb MOPUCTbIX Cped, TMAPaBfIMYECKUA KOHTPOMb U
BOCCTaHOBIEHME OKpYyxatoLen cpeabl [2—4]. HecmoTpsi Ha 06LLMpHbIE UcCcrnegoBaHus
B obnactm OuomMuHepanusauun, OO0 CUX MNOp He MoKa3aHa pofb OTAENbHbIX
MaKpOMOJSIEKYNAPHbBIX KOMMNOHEHT BHEKeToYHoro maTtpukca (BKM) B aTom npouecce,
XoTs oba aTux npouecca npoxoasat B GakrepuanbHOM coobliecTBe napansenbHo,
BNUASA opyr Ha gpyra.

B HacToswen paboTte ¢ nomoubio psga dousmndeckux metogos: MYPH, MYPP,
COM, P®A wn WK-cnektpockonun — Oblfla nokasaHa 3BOMOUNA CTPYKTYpb
obpasoBaHHbIx NpeuunutatoB CaCOs3 6aktepumen Bacillus cereus Ha pasHbIx cTagusax
dopmupoBaHus BKM B nnaHkToHHOM  kynbType. C  MCnonb3oBaHUEM
MUKPOCKOMNYECKNX METOAO0B: CBETOBOW, aTOMHO-CUIIOBOM U  KOHA)OKasribHOW
MUKPOCKONMUN CO  cneumduryeckumm  rnyopecLeHTHbIMK - KpacuTtenamm — 6bin
noapobHO NokasaH npouecc obpa3oBaHMs HepacTBOpUMbIX ocaakoB CaCOs, a Takke
ponb oTAenbHbiXx KomnoHeHToB BKM (BHekneTtouHown [OHK, amunongos wu
nonucaxapvaoB) B npouecce Kpuctannuaaumm buoreHHbix MuHeparnoB. KnioueBas
ponb [OHK-komnoHeHTbl BKM B npouecce 6uomuHepanusauum B. cereus 6bina
nokasaHa B akcnepumeHTte ¢ [1HKason |.

Paboma ebinonHeHa npu ¢ghuHaHcoeoul noddepxke Kypyamogckoao 2eHOMHO20
ueHmpa — [MUNAD® e pamkax npoepaMmbl pa3eumus UEHMPO8 2eHemu4ecKux
uccriefogaHul MUpo8o2o ypoesHsi, coanaweHue Ne 075-15-2019-1663.

1. Yuan F., Huang Z., Yang T. et al. Pathogenesis of Proteus mirabilis in catheter-
associated urinary tract infections // Urol. Int. 105: 354-361 (2021).
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Co3paHue moaenu netanbHon 6akTepmnanbHon uHdekuum B C. elegans
ANA TeCTUPOBaHUA HOBbIX aHTUOMOTUKOB M aHTUMMUKPOOHBLIX NeNTUAOB iN Vivo

KanzaHosa A. Y., Enucees Y. E.
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YCTOMYMBOCTL K aHTUOMOTUKAM SBMSIETCA CerogHs ogHon u3 Haubonee
Cepbe3HbIX Yrpo3 ansa 340poBbs 4enoBeka. CyuwectByoowme nnatopmbl  Ond
OTKPbITUS HOBbIX NPOTUBOMUKPOOHLIX NpenapaTtoB AOPOrY U HE MO3BOSIAIOT OLEHUTb
LUMTOTOKCUYHOCTb W BRUSIHUE Ha (PaKTOpbl BUPYNEHTHOCTU. B atom paboTte Mmbl
OEMOHCTpMpYyeM npakTudeckoe npumeHeHne Hematoabl Caenorhabditis elegans B
KayecTBe CUCTEMbI AN CKPUHWHIA NiekapcTB NpoTmB 6akTepui in vivo. [1o HacTosLwero
BPEMEHMN aHTUMUKPOOHYHO aKTUMBHOCTb NpenapaTtoB U3MEPSNN B KynbTypax camMux
Bo3byautenem in vitro, 4YTO He NO3BOMSET Yy4UTbiBaTb chneumduryeckue
B3aMMOAENCTBUSA «XO3ANH — naToreH» [1, 2].

Mbl  npoaHanuaumpoBann MHorme wrtammbl Bo3byautenen ESCAPE Ha
dopmupoBaHue netanbHon uHgekumm y C. elegans. Hamu 6binm paspaboTtaHsbl
nabopaTtopHbie NPOTOKONbI 3apaxeHus HemaToq naToreHHbIMK
mMukpoopraHmamamum [3]. Mocne atoro 6binm nogobpaHbl ABa Hanbonee MHTEPECHbIX
Wwtamma, opmupyowmnx netansHyro uHgekuuto y C. elegans (P.A.MDR 522/17,
P.A.Ps1) [4]. KuHeTuky npoaormkalwwencs WHEKLMM aHanuanposanu nyTem
N3MEPEHNA KPUBbIX BbDKMBAHUSA WHPUUMPOBAHHLIX HemaTod B 384-NyHOYHbIX
nnaHweTax B TeYyeHMe OOHOW Heaenu nocne Bo3gencTBus Bo3byamTens. Mol
MCNONb30Bany pasfnyHble MEeTOAbl A5 BbISIBIIEHUS XXUBbIX/MEPTBbIX XXUBOTHbIX [5].

PaspabotaB nnatcopmy ana 3apaxeHuss C. elegans, Mbl nepewnn K ux
«nevyeHnto». XKMBOTHbIE, NoMnyyaBLlUMEe aHTUOMOTUKN, NOKa3anu NPOAOSPKUTENBHOCTb
XM3HU NOYTM HEOTNMYMMYIO OT KOHTporns. Hemartoabl, 3apaXeHHble neKkapCTBEHHO-
yCTOMYMBLIMM BO3OYAUTENSIMU, HE pearnpoBanu Ha nedyeHne n normbanu B TeyeHne
2-5 gHen. Mbl Takke npocnegunun aencTeme aHTUMMMKPoOHbIX nentngos PG1 n AMK
Ha CTapyl CUHXPOHHYK naToreHvHduumpoBaHHyto nonynauuio C. elegans. bbin
3aMeyYeH WHTepecHbI doopmaT counanbHOro B3aMMOLEWUCTBUS HemaTod npu
N3MEHEHUN YCNOBUI XXN3HMW.

[anee wMbl nnaHvpyem wuccnegoBatb CUMHEPrM3aM Mexay KOAMCTUHOM U
TaHaTMHOM B paspaboTaHHom mogenu in vivo [6]. OxmaaeTtcs, 4YToO 3Ta CUHEeprus
MoxeT ObITb 6onee Bblpa)KeHHOM, MOCKOSIbKY B CMCTEME in Vivo MOryT HabnogaTtbcs
anbTepHaTUBHbIE MEXaHW3Mbl [LEWCTBUSA, HE CBs3aHHble C HenocpeacTBEHHbLIM
YHUYTOXEHNEM bGakTepui.

1. Powell J.R., Ausubel F.M. // Methods in Molecular Biology. 2008. V. 415. P. 403-427.
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3. Moy T.I. et al. // ACS Chemical Biology. 2009. V. 4. No. 7. P. 527-533.

4. Tan M.W., Mahajan-Miklos S., Ausubel F.M. // Proc. of the National Academy of
Sciences. 1999. V. 96. No. 2. P. 715-720.

5. Moy T.I. et al. // Proc. of the National Academy of Sciences. 2006. V. 103. No. 27.
P. 10414-104109.

6. Zharkova M.S. et al. // Frontiers in Cellular and Infection Microbiology. 2019. V. 9.
P. 128.
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Pa3spaboTka TecT-cuctemnl getekuum Bupyca Nipah
Ha ocHoBe CRISPR/Cas12a nnatdopmbl DETECTR

KanumoHosa M. A.1-2, Bonkos A. AL 3, [lonzoea A. C.1
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B HacTosdwee Bpems CRISPR/Cas-cnctembl HaxXogaT LUMPOKOE NPUMEHEHME B
pasfnnyHbIX gnarHocTuyeckux nnartgopmax, Hanpumep DETECTR ¢ ncnonb3oBaHMEM
b6enka Casl2a [1]. MpuHUMN paboTbl 4aHHOIMO MeToAda 3akn4vaeTcs B CNOCOOHOCTH
benka Casl2a k TpaHcaktuBHocTu. Komnnekc Cas 6enka c rmgoson PHK npwu
KOMnnemeHTapHoM cBsa3biBaHuM Yactu rPHK ¢ ueneBon nocrnegoBaTenbHOCTbIO
AuOHK akTnBMpyeT HykrneasHylo akTUBHOCTb. [1pn 3TOM Hykreasa pacliennseT He
Tonbko uenesy auHK, Ho n ouHK, Haxogswmeca B pactBope. Tak, B KadecTBe
ouJHK B pactBop MOXHO [06aBUTb 30HAbLI, MEYEHHbIE (brlyopohOpOM 1 racutenem.
Mpu ux pacwenneHmn nosBnaeTca onyopecueHTHbIN curHan, no KOTOpoMy MOXHO
cyouTb 0 Hanuumm B pacteope AudHK. YyBcTBUTENBHOCTL AaHHbIX MeTodoB 6es
amnnudukauumn coctaensaeT 6 - 10° konuin/mkn [2]. Mpu coveTaHnm ¢ amnnudukaumen
yaaeTtcsa poctudb npegena pgetekumn 10 konun/mkn [3]. Ocobo nepcnekTnBHOM
SABNSAETCA  BO3MOXHOCTb  coBMmelleHusi Cas-geTekumm € N30TEPMUYECKON
amnnudurkaumen B ogHon npobupke [4—6].

Bupyc Nipah (cemenctso Paramyxoviridae, poa Henipavirus) cnocobeH
3apaxaTtb Nnogen 1 JOMalLHUA CKOT, Bbl3blBasi HEBPOJSIOMMYECKME U peCNUPaTOpPHbIE
CUMNTOMBI, neTanbHOCTb oueHnBaetcs B 40—70 %. Benbiwkn 3apaxeHnsi BUPYCoM
Nipah npoucxogat B KOxHon n KOro-BoctoyHonm A3mn. B HacToslWM MOMEHT He
cywectByeT 9(pekTMBHOrO nedeHns paHHoro 3aboneBaHusi, a [guarHocTuka
NPOBOAUTCA OOPOroCToAWMMM N Tpygoemkumn metogamm RT-PCR n UDA, ns yero
BO3HMKAET HE0BXO0AMMOCTb CO34aHNSA NPOCTOM U BbICTPOM TECT-CUCTEMBbI.

Llenbto pgaHHOM paboTbl siBNAetca paspaboTka cucTeMbl OeTeKkuun Bupyca
Nipah Ha ocHoBe DETECTR. B xome pab6otbl nogobpaHbl nocnenoBaTtenbHOCTU
rmgoBbix PHK, ontumanbHbie KoHueHTpaumm Casl2a wn rPHK coctasunn 100HM.
BbIGpaHO HECKONbKO NOAXOAALWMNX hryopecLEeHTHbIX 30HAOB ¢ donyopodopamu FAM
n HEX. lNMogobpaHa onTumanbHasa TemnepaTypa peakuum, UCCrneaoBaHO BIUSHWUE
npenBapuTenbHOM MHKYOaUMn Ha YyBCTBUTENBHOCTb CUCTEMBI. JIMUT aeTekumm 6e3
amnnudpukaumm oueHeH B 10°-107 konwid/mMkn. B pganbHelilem nnaHvpyeTcs
yBernunyeHne - 4yBCTBUTEJIbHOCTHU CUCTEMBI, coBMeLLeHne DETECTR c
N30TEPMMYECKON amninduKaumnen.
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B3aumocBsasb cooTHoweHunsa sFIt1/PIGF ¢ nperectaumMoHHbIMM 3aboneBaHMAMM
MaTepu 1 nabopaTopHbIMU NoKasaTenssmMmm BO BpeMs 6epeMeHHOCTU —
HOBble (pakTOpbI pUCKa ANA pa3BUTUSA Npe3KIiaMmncum

Kapnosa H. C., AmumpeHko O. I1.

Hay4yHo-uccrnedosamenbckul uHCmumym obwel namosio2uu U namoghu3uonoauu,
Mockea, Poccusi

natalilakarpova.sp@gmail.com

Cpeou rmnepTeH3nBHbIX HapyleHnn 6epemeHHOCTM ocoboe MecTo 3aHMMaeT
Npeaknamncmnsa Kak ofgHa M3 OCHOBHbIX MPUYMH MaATEPUHCKOM M MepuHaTaribHON
3abonesaemoctn n cmeptHocTU. OHa XxapakTepusyeTcsi BMepPBble BO3HUKLLEWN
aptepuansHon runepteHsnen (> 140/90 mm pT. CT.) 1 npotemHypuen (> 300 mr/24 4
unn oTHoweHne ©Genka Kk kpeatuHuHy 30 wMr/mmonb) nocne 20-n Hegenu
6epemeHHocTn [1]. [laToreHHbIM akTopoMm pa3BuTMs 3aboneBaHuss u  ero
yHUKanbHbIM BuoMapkepoMm siBnsieTca gucbanaHc aHTUAHMMOTEHHbIX Y @aHIMOTrEeHHbIX
GenkoB: ypoBeHb pacTtBopumMon  fms-nogobHom  TMpo3uHKMHa3bl-1  (SFItl)
yBenu4nBaeTcs, a nnawueHtapHoro gaktopa pocta (PIGF) cHuxaeTcsa [2]. [NoBbiweHne
cooTHoweHus sFIt1/PIGF > 38 npnBoauT K NaTonorm4eckum M3ameHeHusM, TUNMNYHbBIM
ana npeaknamncum: otcnomnke [3], rmnokcunn [4], niuemmnyeckon 6onesHn nnaueHTol [5],
nnaueHTapHbiM COCYAUCTbIM MopaxeHnam [6], okucnmTenbHomy cTpeccy [7, 8],
CTpeccy 3HOonmnasmMaTtMyeckoro petukynyma [4] v ceHcmbunusauum asHOOTENUA
matepn [4]. OueHka cooTHoweHus sflt1/PIGF  no3sBonsieT ocyLlecTBnsTb
KpaTKOCPOYHbIN nporHo3 passutua natonormn n npu sfit1/PIGF > 85(110) moxeTt
cnyxuTb obocHoBaHMeM ns rocnutanu3aumm [9].

C nomouwpo aHanu3a nutepaTtypbl HaMmn GbIN0 0BHapYXXEHO, YTO HEKOTOpble
nperectaumoHHble 3aboneBaHna matepu n nabopaTopHble nokasaTenu CBA3aHbl C
nosbiweHnem cooTHoweHus sFIt1/PIGF. K Hum oTtHocaTtcs: 6onee Huskne yposHu IgG,
ancbymmHa, C4 wn 0Gonee BbICOKME YPOBHM CBOBOAHbLIX Nerkux uenen
nmmyHornobynuHa, C-peaktuBHoro 6enka, 6eta-2-mukpornobynuHa, obuwee
nepudepunyeckoe conpoTUBeHne KpoBu, oTanatoB B KpoBu, a Takke COVID-19,
ocTpass  XupoBas  auctpodusa nevyeHn GepeMeHHbIX, nepuHatanbHas
Kapanomuonatus, abeppaHTHaa OyHKUMA MuoKapda W MHAEKC YYBCTBUTENBHOCTU
anyHmkoB. Bsaumoceasb sFIt1/PIGF ¢ BWY, ocTpbiM KOpOHapHbIM CUHOPOMOM,
PYHKLUMOHNPOBAHNEM CEPOEYHO-COCYAMUCTON CUCTEMbI MaTepu Ha 19-23 Hepgensx
GepemMeHHOCTN, YPOBHAMWU FOPMOHOB LUMTOBUOHOM Xenesbl, AnabeTtoMm u pakom
OCTalTCH NPOTMBOPEYUBbIMUK (pedynbTaTbl FOTOBATCA K Nybnukauumn). 3TM AaHHble
TpebytoT AanbHenLwero NoATBEPXKAEHNSA B UCCNELOBAHNAX «Cryvan — KOHTPOSb».
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BnusaHue pasnuyHbix o3 MPHK-JIHY-BakuyuH
Ha HemMpoBocnaneHue y BALB/c-mbiwen
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MPHK-BakuMHbI NOKa3anu BbICOKY adhdekTMBHOCTL Npu 6opbbe ¢ COVID-19
[1, 2]. N3BecTHO, yTO JIHY (nunmnaHble HaHodacTuubl — Hambonee mcnonb3lyemas
cuctema BHYTpuKneTodHon aoctasku MPHK-BakuuH) n monekynel MPHK obnagatot
aabloBaHTHbIMKM cBOMCTBaMU [3—6], HO B HEKOTOPbLIX Cllydadx BocnaneHne MoXeT
npMBOaANTL K HexenartenbHbiM 3dydekTam. bbino nokasaHo, 4to JIHY npuBogaT K
CUNbHOMY BOCNanuMTenbHOMY OTBETY B MECTE BBEAEHUSA, UMEIOT LUMPOKMIA Npodunnb
BGuopacnpegeneHmss M OBHapyXuBalTCA MOCre BBEAEHUA BO MHOMMX TKaHAX
opraHusama, B TOM u4ucrie B ronosHom mosre [7, 8]. BnuaHue MPHK-JIHY Ha
BOCnanuTenbHble MNpoLecChl, pasBuMBalOLLMecs B T[OfMIOBHOM MO3re, W3y4YeHo
HeJOCTaTOuYHO.

Llenbto nccneposaHna 6oina oueHka aKCNpeccumn MapkepoB HeEMpOBOCHaNeHus
(Tnfa, 1113, Gfap, Aif1) B npedpoHTanbLHOM KOpe W runoTanamyce Mbllen nocne
BHYTPUMbILLEYHOro BBeAeHnsa pasnunyHbix o3 MPHK-JIHY (0, 5, 10, 20 mkr mPHK),
aKcnpeccupyowmx noumdepasy ceetnsadka, yepes 4, 8 n 30 u.

MokazaHo, yto MPHK-JIHY-BakumHbl B go3e 10-20 mkr MPHK cnocoOHbl
ycunueatb akcnpeccuio Aif1 (reH-mapkep akTMsBauuuM MUKPOrnvW) B runotanamyce
yepes 8 4 nocne BakumHauuu, HO He nocne 30 4. NMpu3aHakn akTMBaUUN MUKPOTIUK
MoryT ObITb Kak cBMaeTensCcTtBOM npsmMoro npoxoxaeHna MPHK-JIHY yepes
rematoaHuedannyeckun Gapbep M 3anycka MNpoLEecCoB HeMpoBOCManeHus, Tak U
CneacTBUEM YyCUNEHUs nepudepudeckoro BocnaneHus. YpoBeHb akcnpeccum Gfap,
1118, Tnfa B aKCcnepuMeHTanbHbIX rpynnax BapbMpoBasncs B pasfivyHbiX BPEMEHHbIX
Toykax B runotanamyce. OTcyTcTBMe 3Ha4YnMbIX 3¢ppekToB Ha akcnpeccuto 1113 u Tnfa
MeXay rpynnamm MOXeT OblTb CBSA3aHO C TEM, YTO MUK aKTUBALMM IKCMPECCUM ITUX
reHoB yxe npouvgeH. OtcytcTBue 3Hayumoro BnnaHua MPHK-JIHY-BakuuH Ha
3KCNpeccuro MapkepoB HeMpoBoOCnaneHns B NnpedpoHTanbHOM Kope yKkasblBatoT Ha TO,
4YTO runoTanamyc MOXeT SABMATbLCA CEHCOPOM nepudepuyeckoro BocnaneHus U
pearmpoBaTb Ha nNpoBOCManUTENbHble  CcurHanbl ©onee  akTUMBHO,  YeM
npedpoHTanbHas Kopa.

CornacHo  NOfyYeHHbIM pesynbTaTtam MPHK-JTHY-BakuuHbI MoryT
MHOYUMpOBaTb HeMpoBoOCnaneHue B onpeaerieHHbIX BPpEMEHHbIX MPOMEXyTKax 4030-
N pernoH3aBncrMmMbiM obpasom.
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CRISPR/Cas-cnctembl — 3TO CUCTEMbI afanTUBHOIO MMMyHUTETa BGakTepun u
apxen CRISPR/Cas. CoctoaTt oHn n3s CRISPR-kacceT, cogepxalumnx nHdopmMauuto o
yyxxepogHbix OHK/PHK-dbparmeHTax, n reHoB, koaupylowmx addekTopHble B6enkn
paHHon cuctembl [1]. TlogobGHble cucTeMbl [[alOT BO3MOXHOCTb LIENIEBOrO
pefakTMpOBaHUSA reHOB M ABNSTCA YAOOHbIM MHCTPYMEHTOM A4S UCNONb30BaHNA B
PasnNU4YHbIX TEeHHO-MHXEHepHbIX 3agadax [2, 3]. Hanpumep, oHu MoryT ObiTb
MCMONb30BaHbl ANA BHECEHUS TOYEeYHbIX CNeunudUYHbIX MyTauuin, BCTaBKM HOBbIX
OHK-pparMeHToB 1 MHbIX reHeTudeckux moaundpukaumn. OOHO U3 NPUMEHEHUN —
ncnonb3oBaHne moandmunpoBaHHbiX 3addekTopHbix CRISPR/Cas-6enkos. Takue
katanutmnyeckn HeaktmBHble CRISPR/Cas-6enku, Takke HasbiBaemble dCas (d —
dead), MmelT MyTauMm B reHETUYECKOM MOcCneaoBaTeNnbHOCTM (PYHKLMOHANbHOro
HyKfeasHoro AoMeHa, 4TO MpMBOAMUT K MOTepe CrnoCoBHOCTU K MHTepdhepeHumnn
yyxxepogHbix  OHK/PHK-coparmeHToB. [logobGHble KaTanuTUYeckn HeakTUBHbIE
CRISPR/Cas-6enkn mMoryT 6biTb 9EKTUBHO MCMNOMNb30BaHbl AN perynmpoBaHus
pennMkaumMm n akcnpeccum reHoB [4], Tak kak cBasbiBawTcsa ¢ OHK-muweHso u
npenatcTeytoT AsmxeHuto PHK-nonumepassbl.

Llensto  pgaHHoM paboTbl  4BNANOCH  MNOMyYeHWE W XapakTtepusauus
KaTanuTtnyeckm HeaKTUBHbIX adhdhekTOpOB CUCTEMBI CRISPR/Cas12d,
npuHagnexauwen k CRISPR-cuctemam V-tuna. OcobeHHOCTbIO OaHHOW CUCTEMBbI
ABNSIETCA TO, YTO OHa obnagaet ogHUM RuvC-HykneasHbIM JOMEHOM, pa3pesaloLwmnm
ob6e HutM [OHK, Hebonbwon cnencepHonm nocnegoBaTenbHOCTbO 18 H. M. n
yHUKanbHoOW Hekoaupyowen ckayT-PHK [5]. B pesynbtate paboTbl 6binv nony4veHsbl
HaTUBHbIN GEenokK, a Takke MyTaHTHble 6enkn, B HykrneasHbll AOMEH KOTOpbIX Gbina
BHECEHa MyTauus, NpMBoAsLLAsA K NOTEPU KaTannTUYECKON akTUBHOCTU. Bcero 6bino
caenaHo aBsa MyTaHTHbIX 6enka dCasl12d: D827A n E913A. [laHHaa cuctema MoXeT
ObITb UCNONb30BaHa ANs perynsumm pennmkauum m 3KCNpeccun reHos, pacluvpus
cnekTp npumeHeHusi CRISPR/Cas-cucrtem.
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MeTtareHomuka Apis mellifera CeBepHoro KaBka3sa:
MMUKPOOHbIN COCTaB, UHAUKATOPHbIe BUAbI, NOTEHUUaNbHbIEe NaTOreHbl
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BakTepunanbHbin cocTaB kuwe4vHuka nden Apis mellifera sBnsetca BaxHbIM
drakTopoM, onpeaensatoLwmnM XNU3HECNOCOOHOCTb N NPOAYKTUBHOCTL KonoHuu [1]. Mo
nuTepaTypHbIM OaHHbLIM, KOPOBLIN COCTaB MWKPOBMOTLI KULLIEYHMKA N4Yen siBRAsieTcs
NMOCTOSIHHbLIM [2], OAHAKO B 3aBUCUMOCTWM OT MecTa ObuTaHus, pauuoHa NUTaHUsS U
(haKTOpOB OKpy>KatoLen cpeabl MOXeT HabntogaTbca BapmabensHocTb [3].

B pamkax paHHom paboTbl npu  nomowm  shotgun-meTareHOMMKM U
npodunmpoBaHns coobuectB no reHy 16S pPHK 6bin npoBeaeH aHanua cocTtaBa
mMukpobuoma Apis mellifera, oTobpaHHbIX B BbICOKOTOPHbIX nacekax pecn. CeBepHas
OceTtua — AnaHuns C UEenbi NPOBECTU CPaBHUTESNbHLIN aHann3 KOpPOBOro cocTaBa
MUKPOOHbIX COOOLLECTB B 3aBMCUMOCTN OT MECTOOBUTaAHUSA U BbISIBUTb NOTEHLMANBHO
9HTOMOMATOreHHbIE MUKPOOPraHM3Mbl B COCTaBE MUKPOOMOTHI.

[MnoTesa O pasnuuuMax cocTaBa MUKPOOMOTBI B 3aBUCUMOCTM  OT
mMecTtoobuTaHMa nposepsanacbe Npu  MNOMOLWM NEePMyTauUOHHOTO MHOMOMEPHOrO
ANCNEPCMOHHOIO aHanu3a cocTaBa COOOLWECTB B PasnMyHbIX 3KCNEpUMEHTaNbHbIX
rpynnax. PesynbTaTbl aHanu3a nokasanuM OTCYTCTBME [OOCTOBEpPHbIX pasnuyun
CcoCTaBa MUKPOOMOTHI Y NYen, OTOBpaHHbIX B pa3HbIX YLErbsX U HA pa3HOW BbICOTE.
OpgHako y HeKoTOopbiXx 0coben B 3KCNepuMMEHTanbHbIX rpynnax Obin  BbiSABMEH
HecTaHOapTHbLIN COCTaB MUKPOOMOTBLI, YTO Aano BO3MOXHOCTb MPeAnosioXnUTb, YTO
AaHHble N4Yenbl NoABEPXEHbI MH(EKLNN.

[na npoBepkn 4aHHOro NpeanonioXXeHns Ha Buomartepuane nyesn, MMeLWnX B
COCTaBe KullevyHMKa noTeHumanbHble naToreHbl, 6biNo npoBegeHo shotgun-
cekBeHupoBaHue. AHanu3 nonyyYeHHbIX AaHHbIX NPOBOANNCH ABYMS MEeTOA4aMMU:

1) c6opkon, BUHHNHIOM M TaKCOHOMMYECKOW Knaccudgukaunen MAG,

2) pekoHCTpyKumnen nonHopasmepHbix reHoB pPHK npu nomowm phyloflash.

O6a nogxoga nokasanu NPUCYTCTBME 3HTOMOMATOrNEHHbIX MUKPOOPraHN3MOB
Serratia marcescens n npegcrasuTtenen poga Pantoea B KuiweYHWKe OBYX n4yen u3
NSTM NpoaHanu3npoBaHHbIX. B coctaBe MMKpOGHOro coobLyecTBa Tpex Apyrux nyen
Takke Habnoganocb JOMUHMPOBAHWE POAOB, OTAENbHbIE NPEeACTaBUTENN KOTOPbIX
ABMAKTCA NAaTOreHaMn HacekoMbIX. BO3MOXHO, 3T MMKPOOPraHn3Mbl NpeacTaBnsoT
cobon HeomnucaHHble naToreHHble wTammbl. C uUenbio NoATBEPXAEHUS AAHHOro
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npeanonoxeHna 6binn npoBefeHbl gene calling M dyHKUMOHaNbHas aHHoTauus
nony4YeHHblXx OWMHOB OnNsi  MNOMCKa TEHOB, KOAMPYOLWMX  MOTEHUManbHble
SHTOMOTOKCWUHBI.

[Mony4yeHHble pe3ynbTaTbl NpegnoniaraldT, YTO COCTaB MUKPOBUOTbI MOXET
CNY>XUTb AOCTOBEPHBIM ANArHOCTUYECKUM NMPU3HAKOM XM3HECNOCOBHOCTU NYEerMHbIX
KONOHWK, a LOMUHUPYLOLLME B cocTaBe meTareHoma MAG MoryT npeacraBnatb cobon
WMHTepecC Kak HOBble, HEOMNMWCaHHbIE NAaTOreHHbIe WTaMMbl.
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OnuncaHne GMHHMHra, aHHOTaUUN K pes3ynbTaToB

[na shotgun-cekBeHnpoBaHus BbIno oTobpaHo 5 ocoben ¢ NOTeHUMaNbHbIMWU NaToreHamu.

MeToabl aHanu3a:

KaptnposaHne KRAKENZ;

C6opka, 6MHHUHT 1 knaccudpmkaum MAG

ByHHUHr METAwrap ¢ nocrnegywowmm onpegeneHmem Hambonee nosHbiX U HaMMeHee

C6opka nakeToM Spades (MeTareHoMa Kaxkaow nyenbl OTAENbHO U KOMOUHUPOBAHHO);
KOHTaMMHMpOBaHHLIX OMHOB bin_refinment;

TakcoHomumyeckasn knaccudpukaums MAG ¢ nomowbito GTDBTK Ha 6ase GTDB; PekoHCTpykums
nonHopasmepHbix reHos pPHK Phyloflash.

[aHHble 6611 aHHOTMPOBAaHbLI NPY MOMOLLM NporpammHoro obecneyeHus prodigal.

Hanee 6binv oTobpaHbl Havbonee nogxoadLnMe 3HTOMOMNATOreHHble 6Genkx B uniprot, XMTnHassl, ... ,
co3gaHa 6asa B dopmaTe faa (6a3a cogepxana 15 6enkos).

MpoBeneHo BbipaBHMBaHME GenkoB nokansHo blastp.
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PaumoHanbHbIM AUM3anH MUHUManbHbIX (PYHKLMOHUPYOLWMUX KONUN
reHoB USH2A, DFNB31 u ABCA4 ansa 3aMecTUTEeNbHOW reHHON Tepanuun
HacneacTBeHHbIX 3aboneBaHUN ceT4YaTKuU

KonecHuk B. B.1-2, Ucaeea A. C.1.2, BornoduHa C. U.1,
lMopo3sosa H. O.1, ManozonoskuH A. C.1.3

! Mepebiti Mockosckull 20cydapcmeeHHbIl MeOUUUHCKUL yHU8epcumem
um. 1. M. CeyeHosa, Mockea, Poccusi

2 MockoscKull (hU3UKO-mexHUYecKUl UHCmumym (HauuoHaribHbIl uccriedoeameribCKull
yHugepcumem), oneonpydHeil, Poccus

3 HayyHo-mexHornoauveckuli yHusepcumem «Cupuycy, nam. Cupuyc, KpacHodapckull Kpal,
Poccus

kolesnik_v_v@staff.sechenov.ru

Mo panHbiM noptana NIH, 3apernctpupoBaHo 6onee 209 KIMHUYECKNX

MCNbITAHWA TEHHOW TepanuM Ha OCHOBe pekoMOuHaHTHbIXx AAV [1]. Ha crtagum
nccnegoBaHna N pa3paboTky HAXoOATCS eLle COTHU NMPOEKTOB.
Bonbliasa yactb Bcen pa3paboTky reHoTeEpaneBTUYECKMX NpenapaToB NPUXOANTCS Ha
npenapaTtbl AN Tepanuu HacnegCcTBEHHbIX rfasHbiXx natonorMi. Ha pacuset
nccnegoBaHuin B aton obnactn nosnmano ogobpexHme FDA «JTlOKCTypHbI» — NepBoro
npenapaTta 4nsa reHHOW Tepanuu BPOXAEHHOro amaBpo3a Jlebepa BTOpOro TUna,
co3faHHoro Ha ocHoBe AAV2 [2, 3].

AAV cTtanu npeanoyvtuTenbHbiM BEKTOPOM ANl TEHHOW Tepanuu in Vivo n3-3a
HW3KOM MMMYHOIF€HHOCTH, LUIMPOKOro TPonmn3ma 1 BbICOKON 6e30nacHOCTM.

[aHHoe wuccnegoBaHMe HanpaBfieHO Ha YCOBEpPLUEHCTBOBaHME MNOAXO040B
3aMeCcTUTEeNbHOM FEeHHOW  Tepanuu  HacneAcTBEHHbIX  OTanbMOMOrMyYecKnx
naToniorMm. YumtbiBas orpaHuyeHHyto eMkocTb AAV-BekTopa (4,7 kb) Mbl npuHANM
peweHne cmopenupoBatb W UCMbITaTb HOBble BapuvaHTbl  MUHUMAaIbHbIX
PYHKLUMOHUPYIOLMX KOMUW reHOB, KOTOPble B HAaTMBHOW CBOEW (POpMe MpesbilaloT
NakymoLLyt0 eMKOCTb coBpeMeHHbIXx AAV-BekTopoB. MulieHamMn ans gaHHOW Tepanun
BblOpaHbl HEn3neynmble NaToNorMun, CBs3aHHble C HapyleHMeM yHKUun paboThbl
6enkos, kognpytowmeca reHamm USH2A, DFNB31 n ABCA4 [4].

Hamun 6b1n npoBeAeH CTPYKTYPHbIN aHanu3 3aTX reHoB, aHann3 MyTaumoHHOIo
naHawadgTa reHoB, BblibpaHbl MyTUPOBAHHbIE PETMOHBI, MMEILLNE NOATBEPKAEHHYHO
CBA3b C NaTONOrM4YecknmM cocTossHneM Ha ocHoBe Basbl AaHHbIX ClinVar. NposegeHa
dyHKUMOHanbHasa aHHoTaums gomeHos 6enkos USH2A, ABCA4 v BupnnH. Ha ocHoBe
NOJSTYYEHHbIX AaHHbIX C y4ETOM KOAOH-ONTUMM3aLnKn Bbinun co3gaHbl 4BE MUHU-TEHHbIE
KOHCTpyKumn USH2A pasmepom 4,2 n 3,3 kb. Tak yganocb COKpaTuTb KOOUPYHOLLYHO
nocnegosaTenbHocTb USH2A noytn B 5 pas (¢ 15 go 3,3 kb). C ucnonb3oBaHnem
AlphaFold nonyyeHbl npeanKTbl NPOAYKTOB CKOHCTPYUPOBAHHbLIX MUHU-TEHOB.
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B panbHenwem nnaHupyetcs NPUMEHUTb TakOW >Xe aHanvM3 Ans co3gaHus
MuHu-reHoB ABCA4 u DFNB31. bygoyt nonydeHbl nepBble faHHble O cOOpke U
NPOAYKTUBHOCTU HOBbIX AAV-BEKTOPOB B KynbType Krnetok HEK-293T.

HaHHoe uccredosaHue 8bINMosiHAemcs 8 pamkax rpozpammbl «llpuopumem-
2030».

1. Escors D., Breckpot K. Lentiviral Vectors in Gene Therapy: Their Current Status and
Future Potential // Arch. Immunol. Ther. Exp. (Warsz). 58 (2): 107-119 (2010).

2. Maguire A.M., Russell S., Wellman J.A. et al. Efficacy, Safety, and Durability of
Voretigene Neparvovec-rzyl in RPE65 Mutation-Associated Inherited Retinal Dystrophy:
Results of Phase 1 and 3 Trials // Ophthalmology. 126 (9): 1273-1285 (2019).

3. Mendell J.R., Al-Zaidy S.A. et al. Current Clinical Applications of In Vivo Gene Therapy
with AAVs // Mol. Ther. 29 (2): 464—-488 (2021).

4. Trapani |., Colella P., Sommella A., lodice C. et al. Effective delivery of large genes to
the retina by dual AAV vectors // EMBO Mol. Med. 6 (2): 194-211 (2014).
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CTpyKTypHasi U TepMoAMHaAMMYECKasa XapaKTepucTuka 6MononmmepHbIX
HAHOKOHTEMHEpPOB AN NepoparibHOM AOCTaBKM NMNOCOManbHOU hopMbl
KOMOMHauum ruapodo6HbIX HYTPULIEBTUKOB

Komapoea A. [1.1:2, banakuHa E. C.1. 2, Yebomapées C. A.1, 3enukuHa [. B.1,
Muporoe Y. K. 2, bo4yapos E. Al 2

L Miecmumym 6uoxumudeckoli gpusuku um. H. M. Omanyans PAH, Mockea, Poccust
2 Poccutickuli XUuMuko-mexHoroa2udeckutl yHusepcumem um. []. Y. Mendeneesa, Mocksa,
Poccusi

anastasiakomarovva@gmail.com

B HacTodwee BpemMsa akTyanbHO cO3gaHWe  BOAOPacCTBOPUMBbIX U
HaHOpPa3MEPHbLIX CUCTEM nepoparnbHOM AO0CTaBkM KOMOMHauun rmapodobHbIX
6uonornyeckn aktmBHbix BewectB (BAB) wu3-3da ux noteHumanbHO Gonbluen
3PPEKTMBHOCTN U CUHEPreTUYECKOro BO3AENCTBUA HA OPraHuM3m fnpu COBMECTHOM
npumeHeHnn [1]. Wupoknin knacc rmapodobHbIX HYTPULEBTUMKOB, T. €. BELLECTB,
obnapgaroLwmx Kak nMTaTenbHON, Tak N apMaueBTUYECKON LIEHHOCTbIO, OTHOCUTCSA K
Takum BAB. Cpean HuMX 0COObIN WHTEPEC NPEeacTaBnsAlT pacTUTENbHblE
aHTUOKCUAaHThI (B-KapOTWH, 9BreHors), a Takke He3aMeHMMble NOSIMHEeHAChILWEHHbIE
XupHble kncnotbl (omera-3 n omera-6 MNMHXK) [2, 3]. MHkancynupoBaHne nunocom
docatugmnxonuHa (PX), Harpy>KeHHbIX ITUMU HYTPULEBTMKaAMMK, MPU MOMOLLM
nuweBbIX GuononumepoB (M3onATa CbIBOPOTOYHbLIX GENKOB MOMOKa M XUTO3aHa)
MO3BOMWMO MONYYUTb UX CYNPaMOSIEKYNSIPHbLIN KOMMMEKC Kak CUCTEMY [OCTaBKW,
obnagatowmn 100%-Hon paCcTBOPMMOCTbIO B BOAHOW cpeae.

Metogamn QJlP, TOM, nasepHoro cBeTopaccessHns B CTaTU4YECKOM,
ONHAMUYECKOM U 9NEeKTPOPOPEeTUHECKOM pexmMax Oblniv  oxapakTepusoBaHbl
CTPYKTYPHblE N TepMOAMHaMU4YecKue napameTpbl KOMMMekca, onpegenstowmne ero
dyHKUMOHaNbHOCTb. Tak, HaHopaamepbl (< 500 HM), gocTaTOMHO BbICOKUM (-
noteHuywan (+17,1+1,6mB), a Takke TepmogMHamMuyeckoe CpPOACTBO K
pacTBopuTento (nornoxuTenbHas BenuunHa (A2* = 920 + 184 m3/mMonb) BTOpOro
BUpMaribHOro KOaduumeHTa B pasnoxXeHum XMMNU4eCcKoro noTeHumnara Komnrekca rno
KOHUEHTpauun), onpenensawT ero pacTBOPUMOCTb B BOAHOW cpede. [ocTaToyHO
BblCOKas nnoTHocTb (6,3 £ 1,1 mr/mMn) Komnnekca, BEPOATHO MpPensaTCTBYyHOLLAs
anddysmmn monekyn kucnopoga k monekynam MNHXK n B-kapoTuHa, nexuTt B ocHOBe
ONNTENbHON CTabMMbHOCTM 3TUX HYTPULEBTUKOB B HEBNAronpuATHbIX YCOBUSAX
XpaHeHUs (CBET, KOMHaTHas TemnepaTtypa).

KomapoBa A. Tl., banakuHa E. C., Yebotapée C. A. n 3enukuHa [. B.
6narogapat PH® 3a dwuHaHcoBylo nopgaepxky (epaHvm Ne 21-16-00085,
https://rscf.ru/project/21-16-00085/). ABTOpbl Takke BblpaxalT 6GnarogapHoOCTb
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dupme «Jlmnong» 3a 6ecnnaTtHyto noctaBky obpasua ®X, a Tarvke LIKIM UBEXD PAH 1
MI'Y um. M. B. JlomoHOCOBa «3nNeKTPOHHAA MUKPOCKOMUS B HAyKax O XXU3HNY.

1. Leena M.M. et al. Synergistic potential of nutraceuticals: Mechanisms and prospects
for futuristic medicine // Food & Function. 2020. V. 11. No. 11. P. 9317-9337.

2. Gul K. et al. Chemistry, encapsulation, and health benefits of -carotene-A review //
Cogent Food & Agriculture. 2015. V. 1. No. 1. P. 1018696.

3. Simopoulos A.P. The importance of the ratio of omega-6/omega-3 essential fatty
acids // Biomedicine & Pharmacotherapy. 2002. V. 56. No. 8. P. 365-379.
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Toe-seq — HOBbIN MeTOoZ, onpeaeNnieHUA CMKBeHCc-cneunpruyHoOCTH
aHTMO6MoTMKOB. CUKBEHC-cneunpryHOCTb aHTUOMOTUKA ITaMULMHaA A

Komaposa E. C.1 2, Kabunos M. P.2, 3omosa [1. A.1, Cepaues 1. B.1.2

! Mockoeckuii 2ocydapecmeeHHbill yHusepcumem um. M. B. JlomoHocosa, Mockea, Poccust

2 CKoMKogCKUll UHCmumym Hayku u mexHosoauti, Mockea, Poccust

3 UHcmumym xumudeckoli 6uonoauu u gpyHdameHmanbHol meduyuHsi CO PAH,
Hoeocubupck, Poccusi

zotova.polinaa@gmail.com

Okono nNonoBuHbI M3BECTHbIX aHTUBMOTMKOB NOAABASET npouecc BuocnHTesa
benka. Yactb M3 HUXx obnagaeTr CUKBEHC-cNeuudUYHOCTbO, TO €ecTb bonee
3pPEeKTMBHO MoAaBnseT TpaHCNaAUuKl MoNMNenTUaHOW uenu  onpegeneHHoro
aMWHOKMCMNOTHOrO coCTaBa WM KOHKPETHOM HYKNeoTUOHOW nocneaoBaTenibHOCTU
MPHK [1-3].

OgHum 13 MeTodoB, UCMOMNb3yeMbliX ANA  OnpefderieHUss  CUKBEHC-
cneumuyHOCTU aHTMOMOTUKOB ABMSIETCA TOEenpuHT [4, 5]: C NOMOLWbBI AfWHbI
npoAaykTa obpaTHON TPAHCKPUNLMN MOXHO C TOYHOCTbLIO 40 HyKneoTuaa onpenenvtb
nonoxeHne pmbocombl Ha MPHK, B KOTOpOM npou3oluna OCTaHOBKA TPaHCNALMW.
ToenpuHT ABNSETCA HarnsgHbIM M TOYHbIM  METOAOM, OLHaKO OH OrpaHuyeH
KOHKpeTHOW nocrnegosaTensbHocTbio MPHK, ncnonbayemon B akcnepumeHTe.

HoBbin MeToa toe-seq, paspaboTaHHbI B Halwen nabopaTtopuu, No3BonseT
aHanuaunpoBaTb 6onbLuoe konmyecteo MPHK (nopsiaka 10%) ogHoBpemMeHHo. OCHOBOW
JaHHOro MeTofa SBMSEeTCA TOEMNPUHT, KOTOPbIN MPOBOAUTCHA C WUCMNOMb30BaHUEM
GubnmnoTtekm OHK-maTtpuy, C paHaAOMU3NPOBaHHLIMU KoaupyoLwmnmMmmn
nocnegoBaTenbHOCTAMKU.  [lonyyeHHble  NPOAYKTbI  OBpaTHOM  TpaHCKPUMNLMK
aHanusnpyTcsa ¢ nomowbio NGS-cekBeHMpoBaHUSA. [aHHbIM MeTon Mno3BonseT
onpefenuTb BIIMSHWME aHTUMOMOTUKA Ha TpaHcnsauuioo pasnuyHblix MPHK B ogHOM
SKCNepUMeHTe.

HoBbin MmeTof Obin MPUMEHEH K HECKOMBbKMM aHTUBUOTUKaM, cpean KOTOPbIX:
APUTPOMULMH, XnopamdeHunkon, TetpaueHoMmuuuH X, atamuumH A. [daHHble aOns
aHTUOMOTUKOB C  M3BECTHOM  CUKBEHC-CMEUMMPUYHOCTBIO  (XropamMdeHmnKon,
SPUTPOMULUH) CcOBNanmM C UMEKLWUMUCA NUTepaTypHbIMUM  AaHHbIMK  [2,  3].
Mo pesynbTatam toe-seq metoga ana aHTMObMOTUKa dTammumHa A Gbina BbibpaHa
MaTpuLua ¢ MOTMBOM OCTaHOBKW TpaHcnauum (B HanpasneHun ot N-koHua K C-koHUy
OoT nonoxeHna -2 po A-cavta: fMet-Val-Val-Lys). Ona aton wmaTtpuubl Obinu
npoBeaeHbl aMWHOKUCNOTHbIE 3aMeHbl, AEMOHCTpUpYoLme BNUAHME
amuHoaumnuposaHHon TPHK n BcTpanBaembix B NeNTUAHYKO Lenb aMUHOKUCIIOT Ha
9(PPEKTUBHOCTL TpaHCNAUMM B NPUCYTCTBMM 3TamuumHa A, apuTpoMuuMHaA U
TeTpaueHommumHa X. PesynbTaTbl 1 BbiBOAbI OyayT npeacTtaBneHbl U 06CyXaeHbl BO
Bpems goknaga.
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paHm PH® Ne 21-64-00006.

1. Wilson D. The A-Z of bacterial translation inhibitors // Biochemistry and Molecular
Biology. 44 (2009). P. 393-433.

2. Choi J. et al. Dynamics of the context-specific translation arrest by chloramphenicol
and linezolid // Nat. Chem. Biol. 16 (2020). P. 310-317.

3. Kannan K. et al. The general mode of translation inhibition by macrolide antibiotics //
Proc. Natl. Acad. Sci. USA. 111 (2014). P. 15958-15963.

4. Hartz D. et al. Extension inhibition analysis of translation initiation complexes //
Methods in Enzymology. 164 (1988). P. 419-425.

5. Carey M., Peterson C., Smale S. The primer extension assay // Cold Spring Harbor
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BapuaHTtbl reHoB PLOD2 n FKBP10,
accouumpoBaHHble C pa3BuTMEM cuHapoma bpyka

Komuccapos A. E., Tkayeea U. B., CnenHeesa E. 3., CapaHuesa C. B.

HUL] «Kypyamosckuti uHcmumymy — MUA®, [amyuHa, Poccus
tem3650@yandex.ru

Cungpom bBpyka (Cb) — 910 aytocomHo-peueccuMBHoe 3abonesaHue,
coyeTarwiee B cebe 4epTbl HECOBEPLLUEHHOrO OCTEOreHesa W BPOXOAEHHOIO
MHOXeCTBEeHHOro aptporpunosa. Y nauueHtoB ¢ Cb, kak npaBuno, npucyTcTBYIOT
KOHTPaKTypbl CyCTaBOB, a TaKkKe XPYMNKOCTb KOCTEN, NPMBOAALLIAA K MHOXECTBEHHbIM
nepenomam. KoHTpakTypbl NpeactaBnaoT cobon npemmyLLecTBEHHO crmbaTernbHble
aedopmMauunm KpynHbIX CyCTaBoOB (KONMEHWU, NOKTWU, NOABPKKM) U B MEHbLLUNA CTEMNEHMU
MESKNX CyCTaBOB (KaMNTOAAKTUNNA, MpuBOAsAWMA Oonblion naneu). [JaHHbIN
CUHOPOM NMOoApa3sfensoT Ha ABa TUNa, Bbi3BaHHbIX MyTauuamm nmbo B reHe FKBP10
(Cb1), nuéo B reHe PLOD2 (CB2). NeHbl FKBP10 n PLOD2 pacnosioXeHbl Ha
xpomocomax 17g21.2 n 3923-q24 COOTBETCTBEHHO M KOAUPYIOT pe3naeHTHble 6enku
9HAOMNNAa3MaTUYECKOrO PETUKYNyMa, KOTOPbIE UrpalT BaXKHYK porfib B OMOCUHTE3Ee
konnareHa | Tuna.

Llenb Hawewn paboTbl — nonck mytauumn B reHax PLOD2 n FKBP10 y nauneHToB
c Cb.

B xone gaHHom paboTbl Obino NpoBeAeHO NOMHO3K30OMHOE CEKBEHUPOBAHUE Y
nauyneHta ¢ Cb. C nomouwbio cekBeHupoBaHus rno CaHrepy npowvs3Boaunm Mnowuck
OAHOHYKEeOTUAHbIX MyTaumn B reHax PLOD2 n FKBP10, accouumpoBaHHbix ¢ Cb.

B pesynbTaTe nccnegoBaHus 6b11u BbISBAEHbI Y OOHOMO M3 NAaLMEHTOB B reHe
PLOD2 opgHOHykneoTuaHble 3ameHbl rs778254905 mn rs121434461. BbisBneHHble
MyTauun HaXOASATCA B KOMMAyHA-reTePO3UrOTHOM COCTOSIHUW. Y YeTbipex nauueHToB
n3 BTOpOM cembu Obina obHapyxeHa MyTauusa rs1378540661 B reHe PLOD2.
Y 60nbHbIX AeTeN MyTaumss HaxoguMTCa B rOMO3UTOTHOM COCTOSIHMM, @ Y 340POBbIX —
B reTepo3uroTHOM. Y nauueHTa u3 TpeTben cembn Obina BbisIBieHa MyTauus
€.1489 G> A p.Trp497* B reHe FKBP10, KoTopas npuBoguT K BO3HUKHOBEHUIO CTOM-
kogoHa TGA. Y pebeHka u3 4yetsepTomn cembu Hbinv 06HapyXeHbl OAHOHYKNEOTUAHbIE
3ameHbl rs387906960 n rs782815501 B reTtepo3mrotHoM coctosiHum reHa FKBP10.
Y 300poBOro poautens nauveHta obHapyxeHa wmyTauma rs782815501 B
reTepo3nuroTHOM COCTOSIHUW, OoAHako MmyTtauumn rs387906960 obHapyxeHO He Obino.
OTOT hakT noaTBepXdaeT, YTO BbIABMEHHbIE Yy MauMeHTa MyTauuum HaxogsaTca B
KOMMNayHA-reTepO3NroTHOM COCTOSTHUN.

Paboma noddepxxaHa epaHmom PH® Ne 23-24-00555.
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Gistelinck C., Witten P.E. et al. Loss of type | collagen telopeptide lysyl hydroxylation causes
musculoskeletal abnormalities in a zebrafish model of Bruck syndrome // Journal of Bone and
Mineral Research. 31 (11), pp. 1930-1942 (2016).
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Mony4yeHne MHAYLMPOBaHHLIX HEMPOHOB U3 AepManbHbIX (pubpobnacToB
nytem TpaHcaudgepeHUNPOBKM ANA U3y4eHUs naToreHesa
6one3Hn XaHTUHITOHA

Kpackoeckas H. A.1. 2

' Miemumym yumonoauu PAH, CaHkm-lNemep6ype, Poccus
2 CaHkm-INemepbypackull nonumexHudyeckuti yHusepcumem [Nempa Bernukozo,
Cankm-lemepbype, Poccus

ninakraskovskaya@gmail.com

B HacTosiwem npoekte paspabaTtbiBaeTCcA HOBbIM NOAXO4 K MOAENMPOBaHUIO
6onesHun XaHtnHtoHa (BX) in vitro. Mpn BX B nepByto o4epenb nopaxkaeTcs CTpuaTym,
a MMEHHO cpegHue wunnukosble HenpoHbl (CLUH). OCHOBHBIM rMCTONATONOMMYECKUM
npusHakoM BX aBnAetca HakonneHue MyTaHTHOro 6Gerika XaHTUHITUHA B TKaHSX
rofIoBHOro mo3ra. Ml npMMeHnnn HOBLIN NoAxXoA4 K MogenupoBaHuto bX, ocHoOBaHHbIN
Ha NpPsSMOM penporpaMmMmmMpoBaHuUn ubpobnacToB NauUMEHTOB B UHOYUMPOBAHHbIE
HENPOHbI Npn nomowmn MUKpo-PHK 1 TpaHCKpUNUMOHHBIX (hakTopoB. KroyeBbiM
9N1EMEHTOM 3TOro noaxoda SIBMSIETCA COXPaHEHWe 3nuUreHeTU4eckon MHopmaLmu,
3aNOXeHHOM B KNeTKax, 4YTO MO3BONSET COXPaHWUTb BO3PaCcTacCoLMMPOBAHHbLIN
deHoTMn  3aboneBaHns 6e3 nepexoga Yepe3  CTaauMlo  MHAYLMPOBAHHOWM
NOPUNOTEHTHOCTN.

Mbl ycoBepLUEHCTBOBaNN NPOTOKON, pa3paboTaHHbIn rpynnon Andrew Yoo [1],
ana Toro 4tobbl Nony4nTb romoreHHyto nonynaumio CLIH, oanHakoBbIX NO CBOMM
cBonMcTBaM M MOP(OMYHKUMOHAmNbHLIM XapakTepucTtukam, 4To, B CBOK O4epenb,
CYLLECTBEHHO CHWXaeT BapuabenbHOCTb B (OYHKUMOHANbHbBIX WCCNeLOBaHUAX U
obneryaeT MHTepNpeTaumio NONyYeHHbIX pedynbTaToB. [onyyYeHHbIe NyTeM NPAMOro
penporpammupoBanms CLUH xapaktepusyroTca NpucyLimMM HEMpOHarbHbIM KneTkam
CNOXHbIM MOPMONOrMYECKUM CTPOEHMEM U UMEIOT pasBUTOe OeHOPUTHOE APEeBO.
MoMnMOo AeTeKTMpOBaHUS KIlacCUYecknx MapkepHbix 6enkoB, Taknx kak MAP2, GABA
n DARPP-32, cneununyHOCTb penporpaMMmnpoBaHmns B HEMpOHanbHble KNeTkn bbina
AokasaHa cepuen 9KCNEepPUMEHTOB no Kanbuneson BU3yanusauuu.
KokynbTvBMpOBaHMe C  HenpoHamu Kopbl noaTBepAnno  CnocobHOCTb
penporpaMmMmpoBaHHbIX HEMPOHOB (POPMMPOBATL CMHANTUYECKNE CBA3WU, YTO ObINo
NOATBEPXOEHO OKpaLUMBaHMEM Ha CUHANTUYECKUI MapKep CUHAMNCUH-1.

PaspabaTtbiBaemas knetoyHas moaens bX moxeT ObITb NonesHa ans nsydeHuns
BO3paCTHbIX OCODEHHOCTEN MnaToreHesa OaHHOW HEWponaTosiormm, a Takke MOoXeT
BbICTYNaTb B Ka4yecTBe TeCT-CUCTEMbl ANA pa3paboTky nekapCTBEHHbIX NpenapaTos
Ha JOKMMHNYECKNX aTanax.

Paboma noddepxxaHa epaHmom PH® Ne 22-75-106.
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1. Richner M., Victor M.B., Liu Y., Abernathy D., Yoo A.S. MicroRNA-based conversion of
human fibroblasts into striatal medium spiny neurons // Nat. Protoc. 2015. V. 10. No. 10.
P. 1543-1555.
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MNMonyyeHune u xapakTrepucTka MHAYLUPOBaHHbLIX HEMPOHOB
M3 NepBUYHbIX AepManbHbIX hnbpobnacTos,
KNeToK Nynbnbl 3y6a U KNeToK CNM3ncTon o60no4ku ryb

Kpackoseckasi H. A., Mopesa B. O., Muxatnosa H. A., XomuH M. T

UHecmumym yumonoauu PAH, CaHkm-lNemepbype, Poccusi

ninakraskovskaya@gmail.com

B nocnegHue pecatunetvsa CcTtano AOCTYMHbIM U3ydYeHWe naTosfiormyeckmx
NpoueccoB HEeNnocpeacTBEHHO Ha HeWpoHax 4erioBeka, MOfyYeHHbIX MeTodamu
penporpamMmmpoBaHust in  vitro. B nocnegHue rogbl akTMBHO pa3BMBaEeTCA
HanpaBfieHMe, OCHOBaHHOE Ha  TpaHcauddepeHuMpoBKe,  MO3BONsOLLEE
penporpaMmumpoBaTb COMaTU4YeCcKMe KreTkM B HeupoHanbHble 6e3  fe-
anddepeHUNpOoBKM 40 NIKOPUNOTEHTHOIO COCTOSAHUA. CUnTaeTcs, YTO Takon NoaAxoa
nossonsieT nydwe COXpaHUTb BO3pacTHble acnekThbl naToreHesa
HenpoaereHepaTuBHbIX 3abonesanunn (HO3) [1].

C wucnonb3oBaHMeEM MPOTOKONa TpaHCANEEPEHLMPOBKN, OCHOBAHHOIMO Ha
MUKpo-PHK 1 TpaHckpmnumnoHHbIX ¢doaktopax MYTLL u NeuroD2, mbl nokasanu, 4to
NHOYUNPOBaHHbIE HenpoHbl (MIH) MoryT ObiTb NOSMyYyeHbl HE TOSMBbKO M3 MEPBUYHbIX
aepmarbHbIX pnbpobnactoB OT B3pOCHbIX AOHOPOB, KOTOPblEe 0ObIYHO BbICTYNalOT B
Ka4yeCTBe «CTapTOBbIX» KMETOK Afs penporpaMMmpoBaHunsl, HO U U3 KNETOK Nynbnbl
3yba n kneTtok cnmanctonm obonoykm ryé (LMSc), Takke MofyYeHHbIX OT B3POCIbIX
OOHOPOB.

Nuuna pgepmanbHbix ubpobnactos (DF2) 6bina nonyveHa M3 KOnnekumm
KynbTyp KneTtok no3BoHo4Hbix VHLL PAH, kneTtkn nynbnbl 3y6a — m3 [MokpoBCKOro
BGaHka CTBOMOBbLIX KMNETOK, a LMSc Obinv paHee nonyyeHbl U oxapakTepusoBaHbl B
LleHTpe kneTtoyHbix TexHonormm WHL PAH [2]. 3TM KneTkM MMET CXOXYHo
MopdhosniorMo 1M nponmdgepaTMBHble  CBOWCTBA. Knetkm  Tpex  nuHUM
penporpaMmmmpoBann B OAMHAKOBbLIX YCIIOBUSIX COrfacHO MPOTOKONY B TeYeHue
35 gHen [3]. [lo okOHYaHMK TpaHcaMdEPEHUNPOBKN YacTb KMNEeTOK OKpalumsanu
aHTMTEenaMmn K HerpoHanbHomMy Mapkepy MAP2, a yacTb aHanusvpoBanacb npwu
NOMOLLM Kanbuueson Bu3yanusaumn. [lonyvyeHHbI aHanmM3 npoAeMOHCTpUpoBar
pasBuTMe genonspusauun membpaHbl B OTBET Ha cTuMmynsauuio 56-mM pactBopom
xnopuaa kanus, a Takke nosioxutensHoe okpalumsaHne Ha MAP2 B MIH, nony4yeHHbIX
OT BCex Tpex JIMHMMA KNeToK, YTo cBuaeTenbctByeT 06  yCnewwHom
penporpaMmmMmpoBaHnUmn KIeTok Tpex NnHum B UH.

Monyyaemble IH moryT 6bITb HOBOW KNETOYHOM MOAENBLIO NPU SOKINHNYECKON
oueHke addekTMBHOCTN pas3pabaTbiBaeMbiX (aApPMaKONOrMYeCcKUX areHToB U
TepaneBTUYECKNX NOOXOO0B ANA nepcoHanuanposaHHon Tepanuu HAS.
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UccnedosaHue 6bir10 noddepxxaHo MuHucmepcmeom HayKu U 6bIcuea0
obpaszoeaHusi Poccutickoli ®edepayuu, coenaweHue Ne 075-15-2021-1063.

1. Huh C.J., Zhang B., Victor M.B. et al. Maintenance of Age in Human Neurons Generated
by MicroRNA-Based Neuronal Conversion of Fibroblasts // eLife. V. 5: €18648 (2016).

2. Zhurenkov K.l., Alexander-Sinkler E.I., Gauvrilyik 1.0., Yartseva N.M., Aleksandrova S.A.,
Mashel T.V., Khorolskaya J.I., Blinova M.l., Kulikov A.N., Churashov S.V., Chernysh V.F.,
Mikhailova N.A. Labial Mucosa Stem Cells: Isolation, Characterization, and Their Potential for
Corneal Epithelial Reconstruction // Invest. Ophthalmol Vis. Sci. V. 63 (8): 16 (2022).

3. Church V.A., Cates K., Capano L. et al. Generation of Human Neurons by MicroRNA-
Mediated Direct Conversion of Dermal Fibroblasts // Methods Mol. Biol. V. 2239: 77-100
(2021).
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BnusHune komnnekcHoro annens p.[F508del;L467F]
Ha KNMHUYeCKoe TeyeHne mykoBucumaosa n appeKkTMBHOCTb
TapreTHOM Tepanuu Ha Moaesnun K1Le4YHbIX OpraHoMaoB

KpacHosa M. I"., Ecppemosa A. C., [onbO0wmedH /. B.

Meduko-eeHemuyecKuli Hay4HbIl ueHmp um. akal. H. 1. bouykosa, Mockea, Poccusi
alekseeva_ea@pnpi.nrcki.ru

MykoBucuUMao3 — ayToCOMHO-peueccnBHoe 3aboneBaHune, o06ycrnoBneHHoe
MyTaumMsMm B FeHe  MYKOBMUCUMOO3HOMO  TpaHCMeMbGpaHHOro  perynaropa
npoBogumoctu CFTR, npoayKkTOM KOTOPOro ABNAETCS MOHHbIN KaHan, nepeHoCALwmnn
MOHbI Xropa 4Yepe3 MeMbpaHbl aNUTENManbHbIX KNETOK.

B poccurckon koropte nauMeHToB C MYKOBUCLMO030M KOMMMEKCHbIN ansenb
p.[L467F;F508del] rena CFTR gaBnsetca marnousydeHHoiM. [lpoBegeHHoe
nccnegoBsaHve Nno3BONnIIo OUEeHUTb  Y4acToTbl KOMMJIEKCHOTO annens
p.[F508del;L467F] B P® cpean nauneHToB ¢ reHotunomMm F508del/ F508del, BnusHue
€ro Ha KIMHWYECKYID KapTWUHY MYKOBUCLMOO03a, Ha YHKUMIO WOHHbLIX KaHaros
KALLIEYHOro anuTenns n apeKTUBHOCTb TapreTHON Tepanuu. YacTtoTy KOMMEeKCHOro
annena p.[L467F;F508del] cpean romosuror F508del onpegenann ¢ nomoLubio
MYNbTUNNEKCHOW  NurasosaBucuMon  amnnudpumkaumm npod ¢ ganbHENWnm
npoBedEHMEM MOSIMMEPA3HOM LENMHOW peakumm u dparmMeHTapHbiM aHanu3oMm.
DYHKLUNIO MOHHBIX KaHaroB, BKoYas octatouHyo oyHkumnio CFTR, n acpdekTnBHoOCTb
CFTR-mogynsaTopoB uvccrnegosanu, UCNOnb3ya MeTod OornpefeneHus pasHuubl
KMLWEYHbIX MOTEHUMarnioB Ha pekTanbHbIX OuonTatax M (POPCKOMMHOBLIN TECT Ha
MOAENU  KuWeYHbIX opraHougoB [1,2].  OnpegpeneHve  nHauBuayasnbHbIX
ocobeHHocTen  dyHKumoHupoBavmss CFTR-kaHana cnocobctByeT  Haubonee
athpektnBHomy  umcnonb3oBaHuto CFTR-mogynartopoB, nomoras nopobpaTtb
ONTUMarnbHY NepcoHann3MpoBaHHyo Tepanuio [3].

PesynbTtatel  nokasanu, 4TO  4acToTa  BCTpPeYaeMoCTM  reHoTuna
F508del /[L4A67F;F508del] coctaBnser 8,2 % cpean nauueHtoB P®, Hecywmx
myTaumio F508del B roMmo3mroTHom coctosiHumn. KnmHudeckoe TeyeHne 3aboneBaHus
y naumeHToB ¢ reHotunom F508del /[F508del;L467F] cooTBEeTCTBYET TSXENOMY N HE
oTnn4aeTcsa oT rpynnbl roMmo3uroT no Bapmanty F508del, xota dyHkumna kaHana CFTR
CHwxeHa B bonbwen cteneHun. MNaumeHtam ¢ reHotunom F508del/[F508del;L467F]
MOXeT OblTb pekoMeHAoBaHa naToreHeTMyeckas Ttepanus KOMOWHMPOBAHHLIM
npenapaToM, coyeTarowmuM neakadtop/Tesakadprop/anekcakadptop (Tpukadpta®).

Bbipaxaem 6nazodapHocmb KoHdpambeeeou E. N., MenbsHosckou 0. J1.,
BopoHkosou A. KO., LllepmaH B. 1., bynameHko H. B., lNonsikosy A. B.,
Koearnbckol B. A., byxapoeou T. b. 3a ydacmue u 8HeCeHHbIU eKriad 8 pabomy.
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TpaHcne3uoHHas aktuBHocTb AAHK-nonumepa3s yenoBeka
HanpoTuB 7,8-aurnapo-8-okcoageHnHa

Kpy4uHuH A. A.1, Apanos A. B.2, Makaposa A. B.1

Y HUL «Kypuamosckuti uHcmumym» — UMIT, Mocksa, Poccusi
2 Uiemumym 6uoopaaHudeckol xumuu um. akad. M. M. LLemsikurHa
u FO. A. OsyuHHukosa PAH, Mocksa, Poccus

Kruchinin77@gmail.com

7,8-anrnapo-8-okcoryaHunH (8-oxoG) u 7,8-anruapo-8-okcoaneHunH (8-oxoA) —
Hanbonee pacnpocTpaHeHHble noBpeXxgeHuns OHK, NHOYUMPOBaHHbIE
okmcnutTenbHbiM cTpeccoM. 8-oxoA coctaensieT Ao 30 % ot nospexaeHuin 8-o0xoG
[1, 2]. 8-0x0G n 8-0x0A obnagatoT BbICOKMM MyTareHHbIM NOTEHLMANoM, NOCKOSbKY B
npouecce pennukauum HK-nonnmepasbl ¢ BLICOKOWN A0Nen BEPOSATHOCTU BKIIOYaKOT
HaNPOTUB [aHHbIX MOBPEXOEHUA HeKoMNeMeHTapHble HykneoTuabel. [lpouecc
cuHtesa [OHK Ha y4yacTkax, cogepxawmx noBpexaeHusi, HasblBaeTcH
TpaHCNe3noHHbIM cuHTe3oM [3]. TpaHcnesnoHHasa aktmBHocTb [AHK-nonumepas
yerioBeka HanpoTtme 8-0xoG JOCTAaTOYHO XOPOLLO OXapaKkTepusoBaHa, B TO BpeMS Kak
nccnegoBaHnn, MNOCBSLLEHHbBIX 8-0X0A, 04eHb Marno.

Bbin npoBeaeH aHanM3 TOYHOCTU U APIEKTUBHOCTN CUHTE3A HANPOTMB 8-0X0A
N KOHTPOJSIbHOIrO HENOBPEXAEHHOro A ans TpaHCNe3noHHbIX U penapaTtuBHbix [QHK-
nonumepas Yyenoseka cemencts X n Y. [ina penapatmeHbix HK-nonumepas Pol B n
Pol A cemenctea X Habnwoganocb YMeEpPEHHOEe CHWXKeHne 3EdPeKTUBHOCTH
«NpoXoXxaeHusi» 8-oXO0A N yMepeHHOoe BKIoYeHWe HekomnremeHTapHbix dAMP u
dGMP. Cpeawn TpaHcneanoHHbix JHK-nonmepas cemenctea Y BbICOKYKO TOYHOCTb U
3(ppeKTMBHOCTL KOMMpoBaHuUs 8-0XOA npogemMoHcTpuposana Pol k. Pol n Bena
3PPEKTMBHBIN, HO MyTareHHbln CUHTE3 HanpPOTUB MOBPEXOEHUs, C BbICOKOMU
3P EKTMBHOCTLIO BKNtoYast He Tonbko dTMP, Ho n dAMP n dGMP. [Ina Pol | 6bino
nokasaHo peskoe nageHue 3PMEKTUBHOCTU BKINKOYEHUA HYKNEOTUAOB Hanpotus 8-
OX0A, HexapakTepHoe ana 8-0xoG.

BaxHO o0TMeTUTb, 4YTO 9(PEPEKTUBHOCTb W TOYHOCTb TPAHCIIE3VOHHOW
aKTMBHOCTM OOnbLUMHCTBA WCCNeaoBaHHbIX (EPMEHTOB HanpoTue 8-0Xx0A B
3HauYuTenbHOM cTeneHn otnuyanucb oT 8-oxoG. MonyyeHHble OaHHble pacLMPSOT
npeacTaBfneHne 0 NPOMyTareHHbIX CBOMCTBax 8-0X0A.

1. Koag M.C., Jung H., Lee S. Mutagenic Replication of the Major Oxidative Adenine
Lesion 7,8-Dihydro-8-Oxoadenine by Human DNA Polymerases // J. Am. Chem. Soc. 2019,
141, 4584-4596, doi:10.1021/jacs.8b08551

2. Yudkina A.V., Shilkin E.S., Endutkin A.V., Makarova A.V., Zharkov D.O. Reading and
Misreading 8-Oxoguanine, a Paradigmatic Ambiguous Nucleobase // Crystals. 2019, 9, 1-31,
doi:10.3390/cryst9050269
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Netochin R.N., Khairullin R.F., Smal M.P., Makarova A.V. Translesion DNA Synthesis and
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lNMpu3Haku genpeccumn y Kpbic
npu 3KCNnepumMeHTanbHOM MapraHueBou 3HuecdanonaTum

KyopuHckas B. M.X, Menesa UN. C.2
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v.kudrinskaja2011@yandex.ru

MapraHey, (Mn) sBnsieTca acceHumansHbiM aniemeHToM [1]. HakonneHne Mn B
knetkax LIHC npuBoanT K pasBUTUIO HEWPOMNCUXOSIOrMYECKUX U ABUraTesibHbIX
HapyLleHun, BKItoYas passutue genpeccum [2]. OgHUM M3 MeXaHM3MOB TOKCUYECKOTO
nenctBuss Mn sBnNsieTCs M3MEHEHWE B CUHTE3e HeupomeamaTtopoB. BrnivaHue
M3ObLITOYHBbIX YpPOBHEN Mn npMBOAUT K 3HAYUTENBHOMY CHWXKEHUIO YPOBHS
HOpagpeHanuHa, 4TO, B CBOK oO4epedb, CNOCOOCTBYET HapPYyLUEHWUIO BHUMAaHUS,
asuratenbHon ancyHkuum [3]. B cBa3un ¢ aTum uenbio gaHHom paboTbl 66110 OLEHUTD
BNMsSHME WM3ObITOMHOrO NOCTynneHnsa Mn Ha pas3BuTMe OenpeccMBHOMNOA06HOro
noBedeHUs Yy KpbiC.

PaboTa BbinonHeHa Ha B3pOCIbIX camuax Kpbic Buctap, 220-250 r. )KuBoTHbIe
ObInV pasgeneHsbl Ha ABe rpynnbl: NEPBON rpynne MHTpaHa3anbHO BBOAWUIIM pacTBOpP
MnCl2 (1 wmr/xmB. B obbeme 20 wMkn/geHb), a BTopon rpynne — 20 Mkn
bn3nonorn4eckoro pacTtBopa B  TeyeHue 34 pgHen. [Ons OLEHKN
AenpeccMBHONOAOOHOTO  NOBEAEHUA  NPUMEHANCA  TecT  «NpUHyauTenbHoe
nnaBaHWe», KOTOpbIN Obil npoBedeH Ha 8- M 29-M OHM 3KcnepuMmeHTa. bbino
NnoKasaHo, YTO Y KpbIC, NOSTy4aBLUMX XPOHUYECKME MHTPaHa3anbHble nHbekun MnClz,
HabnogaeTcss CHWXeHWe CpegHero BPEMEHM aKTUMBHOMO nnaeBaHua B 5 pas, no
CPaBHEHUIO C KOHTPOJSTbHOWM FPYNMON, YTO MOXET CBUAETENbCTBOBATbL O HApYLLUEHUN B
CEPOTOHUHEPIrMYECKOn HenpoTpaHcmmccnun. OueHKy TPEBOXHOCTM NPOBOAMMAN C
NMOMOLLBIO TecTa «OTKpbITOe nosiey Ha 33-M OeHb 3aKcnepumeHTa. XPOHUYecKoe
WHTpaHasanbHoe BBegeHne MnClz nNpuBOAMT K YMEHbLLUEHWUIO KONMYEeCTBa aKkToB
«rpymuHr» B 1,8 pasa, 3arnagbiBaHuMM B HOpKM B 1,7 pasa M KonuyectBa CTOEK C
ynopom B 1,7 pa3a no CpaBHEHUIO C KOHTPOSIbHOW rpyrnnou, YTO CBUAETENLCTBYET O
NOBbILLIEHHOW TPEBOXHOCTUN Y NabopaTOpPHbIX XMBOTHbIX.

Takum 06pasom, MOXHO 3aKM4YMTb, YTO MHTPaHa3anbHoe BeegeHne MnClz Ha
NPOTSXXEHUN 34 OHEN NPUBOAUT K Ppa3BUTUIO NOBLILLEHHON TPEBOXHOCTN U Aenpeccum
y nabopaTopHbIX KpbIC.

1. Martins A.C. et al. Manganese in the diet: bioaccessibility, adequate intake, and
neurotoxicological effects // Journal of Agricultural and Food Chemistry. 2020. V. 68. No. 46.
P. 12893-12903.
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Neurotoxicology. 2021. V. 85. P. 222-233.

3. Conley T.E. et al. Early postnatal manganese exposure causes arousal dysregulation
and lasting hypofunctioning of the prefrontal cortex catecholaminergic systems // Journal of
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OnTMMM3aumAa PeKOHCTUTYLUM B HAHOOUCKN MeMOpaHHbIX 6enkoB
M3 IKCTpeMOUNbHbIX apxen
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Ob6bektom wuccnegoBaHus dBnsieTcs  OEnKOBbIA  KOMMMEKC CEHCOPHOro
pogoricuHa Il (SRII) ¢ ero poacteeHHbIM TpaHcawcepom (Htrll). B kneTkax ranoapxen
Natronomonas pharaonis d¢oTtopeuentop SRII/Htrll oTBeyaeT 3a oTpuuaTenbHbIN
OTOTaKCUC U, KaK U peuenTopbl HEKOTOPbIX APYrux OBYXKOMMOHEHTHbIX CUCTEM
(OKC), obpasyeT Tpumepbl aumepoB B membpaHe [1]. M3aBecTHO, 4TOo N. pharaonis
onTUManbHO pacTeT npu BbiCOKOM KOHueHTpauum NaCl — 3,5 M; coOTBETCTBEHHO,
KOHLUEHTpaLUus COMU CYLLECTBEHHO BIIUSIET Ha CTPYKTYPY N ONIUrOMEpPHOE COCTOSHUE
komnnekca SRII/ Htrll [2]. C noOMOLLbIO AaHHbLIX ManoyrioBOro pacceaHnsa HEMTPOHOB
(MYPH) 6b1510 nokasaHo, 4TO MpW BbICOKOW MOHHOW cune pacteopa (4,0 M NaCl)
obpasyroTca TpMMepbl AMMEPOB, a NP HA3KOM — Hab4arTCA TONbKO AuMepsl [3, 4].
PaHee ¢ nomowpbto renb-punbtpaumm (FP) Hamm  ObINO  NOKa3aHO, uTO
npeablHKyOpoBaHHbIN B Bydepe C BbICOKOW KOHLEHTpaumen conu 6enok octaercs
TPUMEPOM OMMEPOB MPU MOHWXKEHUN codepXaHus conu B pacteope. [lonydeHHble
AaHHbIM cnocobom Tpumepbl gumepoB SRII/Htrll 6binn  pekoHCTpyMpoBaHbl B
HaHoguckn (HLO) [5], ogHako apPeKTMBHOCTb Takon npoueaypbl 3HAYUTENBHO HUXeE,
yemM Ans gumepos Komnnekca. KayectBo obOpasuoB nNpyv 3TOM MOXET ObITb Bbllle B
cuny TOro, 4to CCOPMUPOBAHHbIE TPUMEPLI AUMEPOB 0OpasyloT npaBUsbHbIE
MeXOWMEpPHbIE KOHTaKTbl, Heobxoaumble ONA  (PYHKUMOHANbHOW  aKTUBHOCTU
doTopeuenTopa.

B naHHon paboTe nccnegoBanach BO3MOXHOCTb PEKOHCTPYKUuK 6enka B HL, B
YyCNOBUSAX BbICOKOM MOHHOW Cwibl pacTtBopa. Onsa 3Toro Ha nepBom 3tane Obina
npoBegeHa cbopka nyctbix HO Ha ocHoBe MSP2N2 ¢ DMPC B 6ydepe ¢ 1,0 M
cynbgaTta ammoHus. [JaHHble ['® nokasanu, 4To yBENUYEHNE KOHLEHTPALUKN CONN He
NoBNUANO Ha 3ddekTUBHOCTL cbopkn HI. 3Tn  pesynbtatbl  NO3BOMSAHOT
nNpeanonoXuTb, YTO MOXHO YCNewHo oO0beauHUTbL NPOLEeCChl ONMroMepusauunm
KOMMeKca n pekoHCTpyKumn ero B HA. 310 BaXXHO ANns AanbHENLWnX nccrnegoBaHun
ceHcopoB [KC, kotopble moryT ctaTb 6a3on [nsi cO34aHuMsi HOBOIO MOKOMEHUS
XUMEPHbIX ONTOreHEeTUYECKUX MHCTPYMEHTOB Ha OCHOBE CEHCOPHbIX POLONCUHOB.
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Paboma ebirnonHeHa rpu noddepxxke PH® (zpaHm Ne 21-64-00018) u POOU
(epaHm Ne 20-54-12027).
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Oco6eHHOCTN pa3BUTUA KPbIC
C reHeTU4YECKU AeTePMMHMPOBAHHbIM HapyLweHneMm obmMeHa aocgamMmHa
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CuHgpom  pgedhuuymta BHUMaHUS/rMnepakTUBHOCTU (caery - aro
NMCUXOHEBPOSIOrMYeCcKoe NoBeeHYEeCKOe PacCTPONCTBO, KOTOPOMY NOABEPXKEHLI OT 5
0o 10 % peten Bo BceM mupe. HecmoTpsi Ha 60MbLLOE KONMYECTBO UCCNeAoBaHUN,
nocesileHHbIX COBIT, aTnonornsa aToro paccTponcTBa M3y4vyeHa nroxo, U 4O CUxX nop
He BbIiBNEHbl OAHO3HAYHbIE NPUYMHbI BO3HMKHOBEHUS CIOBI [1]. Takum obpasom,
aunarHoctuka un nedveHne COBIT no-npexHemy ABNATCS CNOXHOW 3agaden.

OpHon 3 Hamnbonee LIMPOKO UCNONb3yeMblX mogenen ansg udyvenus COBI
ABMAIOTCA >KMBOTHble C HOKAyTOM reHa TpaHcnopTepa pJgodamuHa (dopamine
transporter knock out, DAT-KO) [2]. Kpbicbl DAT-KO geMOHCTPpUpYOT MOBbILLEHHYHO
ABUraTernbHY0 aKTUBHOCTb, KOTHUTMBHbIE HapyLUEHWS!, KOMMYIbCUBHOE MOBEAEHME.
Bce a1 cumntombl Takke xapakTtepHbl U ans nogen ¢ COBIM [3].

Llenbto gaHHoOM paboThl ABAANOCH U3ydeHne ANHAMUKMA CO3pPEBaHUA HEPBHON
cuctembl y notomctea KpbiC nuHUKM DAT-KO npu ux ectecTBeHHOM pa3sutuun. O0ns
3TOro CKpeLLmMBanucb reTepo3nroTHbIE camku no HokayTy reHa DAT (DAT-HET) c DAT-
HET-camuamu. Nony4yeHHOe NOTOMCTBO ObIfI0 reHOTUMMPOBAHO U NOAENEHO HA Tpw
rpynnel: DAT-WT (guknin Tun), DAT-HET (retepoaurotsl), DAT-KO (nonHbin HokayT
reHa DAT). Bcero B kaxagyto rpynny Bowwno 20 XMBOTHbIX. [JMHaMunKa co3peBaHus
HEPBHOW CUCTEMbI OLIEHMBANachb B TeCTax «MNepeBOpPOT Ha MIOCKOCTUY», «un3beraHne
00pbiBa», «0BOHATENbHANA peakuus» U «oTpuLaTenNbHbIN re0TakCUc.

Bbino ob6HapyxeHo, 4TO KO-XMBOTHble AEMOHCTPMPOBannN 3adepXKy B
dopmMmpoBaHmm pedriekcoB «nepeBopoT Ha nriockocTu» (H (2, 40) = 7,59, p = 0,023),
«n3beraHne obpoiBa» (F (2, 42)=5,43, p=0,008), «oboHATENbHAA peakunsa»
(F(2,37)=21,39, p<0,001). Ona HET-kuBOTHbIX Habnioganacb 3agepxka B
dopmupoBaHumn pedpriekca «nepeBopoT Ha nnockoctu» (H (2, 40) = 7,59, p < 0,001).
Pednekc «oTpuuaTenbHbI reoTakcmuc» popmMmpoBarncs BO BCeX Tpex rpynnax 6es
3Ha4YUMbIX OTIIMYUI MEXIY CKOPOCTbIO popmupoBanus (F (2, 39) = 2,59, p = 0,087).

Paboma ebinonHeHa ripu nodoepxxke PH®, npoekm Ne 22-25-00124.
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®daktop CHD1 B perynsauum akcnpeccum reHoB
B npouecce A030BOM KoMneHcaumm y camuoB Drosophila melanogaster
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[na un3yyeHus KoHcepBaTMBHOrO daktopa pemMoaennpoBaHUA XpomMaTuHa
CHD1 (Chromo-ATPase/Helicase-DNA-binding protein 1) mbl ncnonb3oBanu mogens
nosoBon komneHcaumn (OK) gposocunel. K y gaHHoro Buaa HanpasneHa Ha
yBeNM4eHne aKCnpeccumn X-XpOMOCOMHbLIX FEHOB CaMLOB MPUMEPHO B 2 pasa, YTo
aocturaeTcsa 3a cyeT paboTbl komnnekca go3oBon komneHcaumn (KOK vnn MSL —
male-specific lethal) [1]. ®aktop CHD1 cnocobeH caBuratb HyKNeocoMbl W
MHOYUMPOBaTb pPerynsapHoe pacCTosiHUE Mexay HykreocoMamu [2], ero romosioru y
MIIEKOMUTAIOLLNX BOBMEYEHBI B TOM YMCIE B pa3BUTUE psda Tskenblix 3aboneBaHuin.
Hedopmaumsa X-XxpoMoCOMbI y caMuoB Apo3odusibl Ha poHe myTauumn reHa Chdl, kak
n ceasbiBaHne 6enka CHD1 maTepuHCKOro nNpOUCXOXAEHUS Yy Takux ocoben
NCKITIOUYNTENBHO C X-XPOMOCOMOU SABAAKOTCS NPEeANOChINKOM ANsl 9TOro nccregoBaHms
[3]. Hamn nokasaHo, 4uto chaktop CHD1 cneunduyeckn npnenekaeTcs K X-xpoMocome
camuUOB M Takoe npueneYveHue cedaszaHo ¢ npoueccomMm LK. MiIMeHHO X-XpoOMOCOMHble
caunTbl ABNAOTCA Hanbonee npeanoyTUTENbHbIMK ANd cBsA3biBaHWs paktopa CHD1 B
HOpME 1 NMpu Manom konunyecTtse 6ernka (y Hynb-MyTaHTHbIX No reHy Chdl1l camuos),
HO npu un3bbITOYHOM KonumyectBe Genka CHD1 B pesynbrate cBepxakcnpeccum
pasnuuua B JiokanuMsauuu Mexay camuaMmMm M caMKamu  McyesarT, a Takke
NosAIBMIAOTCSA 3KTONMYecKkne cantbl nokanusaumm KOK B aytocomax.

Hamu 6binn obHapyxeHbl TkaHe- U cTaguecneumuyeckne M3MeHeHus B
akcnpeccumn Bxogdawmx B KOAK anuHHbix Hekogupyrowmx PHK roX1 n roX2 Ha ¢goHe
Hynb-myTauum reHa Chd1. Tllpu 3TOM B Haubomnblen CTENEHN BAUAHUE
COOTBETCTBYIOLLEN MyTauuun BbiIABNAETCA B ronosax 4- n 10-gHeBHbIX uMaro. Takke
nokasaHbl pasnuums npodurien aKcnpeccun X-XxpoMOCOMHbIX U ayTOCOMHbIX FEHOB Y
nnymHok obomnx nonos auvkoro Tmna u chd1 Hynb-MyTaHTOB, NOMy4YEeHHbIE METO4OM
PHK-cekBeHupoBaHus. MyTtaHTHble no reHy Chdl camubl MMeT AOCTOBEPHbIN COBUT
B pacnpegeneHnn nnotHocth log2 fold change B CTOPOHY yBenM4YeHNa aKcnpeccum
A5151 X-XPOMOCOMHBbIX FEHOB MO CPaBHEHMIO C ayTOCOMHbLIMU. [1pn 3TOM AS151 MYTaHTHbIX
CaMOK CYLLEeCTBEHHbIX OTNNYMIA B 9KCNpecCcUn X-XPOMOCOMHbIX FEHOB OT AMKOro Tuna
oBHapyxeHo He BbIno.
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Jkcnpeccua cnnaMmcuHr-eapuaHToB reHa SNCA
B nuMmcdoumTax nepucepmnyeckon KpoBu npm CUHYKNEeMHonaTmax
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® UIncmumym mo3sza yenoseka um. H. 1. Bexmepesoi PAH, Cankm-lemepbype, Poccusi
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CuHyknenHonaTtuun: 6onesHb lMapkuHcoHa (BI1), MynbTucnctemMHaa atpodus
(MCA), pemeHumus c Tenbuamu Jleen (OTJ1), BIM ¢ pemenuven (BMA) -
XapaKTepu3ylTCa HakonfneHnem w arperauven 6enka anbda-CUHyKNenHa B
pasnuuYHbIX OTAenax rofoBHOrO Mo3ra. Bce 6onblie nosBnseTca AaHHbIX O
BOBJTEYEHHOCTUN B NMATOreHe3 CUHYKMenHonaTuin pasnuyHblix n3ogopm Genka anbga-
cuvHyknenHa (SNCA) [1]. K HacTosweMy BpeMeHn nokasaHo yBenuyeHne aKcnpeccum
cnnancuHr-eapmaHtoB reHa SNCA (SNCA-126 n SNCA-112) B knetkax mosra npwu
pasnun4YHbIX CUHyKnenHonatuax [1, 2]. VccnegoBaHus no oueHKe MX 3KCNpeccun B
KneTkax nepudepuyeckon KpOBU MAUUEHTOB C PasfiMyHbIMU CUHYKNEMHoNaTUAMM
OCTalTCa eaMHUYHbIMM [3].

Taknm obpasom, Uenbio Halero uccnegoBaHWa ABMAnacb  OUEHKa
oTHocuTenbHoro ypoBHa MPHK cnnancuHr-sapnaHtoB reHa SNCA (SNCA-112,
SNCA-126) y nauMeHTOB C CUHYKIEMHONAaTUSIMIN B KNneTkax nepmdepmnyecKon KpoBu.

B uccnegoBaHue 6bino Bko4EHO 49 NaUMEHTOB C CUHYKNEMHONATUAMM
(Bo3pacTt 63,6 £9 neTt, Bo3pacT Hayana 3abonesaHusa 60,7 + 9,6 roga) (13 MCA,
3 OTN, 4 6N v 29 naunentoB ¢ bll, He npuHumatowmx J1-OOPA-Tepanuio) u
26 NHoMBMOYyMOB KOHTPOSbHOW rpynnbl (Bo3pact 65,2 +6,6 roga).
C ucnonbsoBaHvem [P B pexume peanbHOro BPEMEHW W MHTEPKaNMpyHLLEero
kpacutena SYBR Green 1 (SsoAdvanced Universal SYBR Green Supermix, Bio-Rad,
CWA) 6bin oueHeH ypoBeHb MPHK cnnancuHr-eapmaHtoB reHa SNCA B
MOHOHYKNeapHou  pakuun  nepudepuyeckon  KpPOBW  yKa3aHHbIX  rpynmn.
OTtHocuTenbHbIM ypoBeHb MPHK uccnegyembix reHOB oueHMBancsi OTHOCUTENbHO
ABYX pedepeHcHbIx reHoB (SDHA, RPLPO) ¢ ucnonb3oBaHuem metoga 2-44C,

He obHapyxeHOo cTaTUCTUYeCKN 3HaYMMOWN pasHWLbl OTHOCUTENBHOIO YPOBHS
MPHK cnnancunr-eapmantoB reHa SNCA y nauMeHTOB C CUHYKMenHonaTusMu o
CpaBHEHUIO € rpynnon koHTpons (p > 0,05).

[MonyyeHHble OaHHble CBUOETENbLCTBYKOT O TOM, YTO CUHYKMEWHONaTUn He
COMpPOBOXOAKTCA W3MEHEHMEM 3JKCNpeccun cnnancuHr-eapuaHtoB reHa SNCA
(SNCA-112, SNCA-126) B kneTkax nepndepunyeckon Kposu.
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lNMpoToHynpaBnsemMble NOHHbIe KaHanbl ASIC1 n ASIC3
B KJIeTKaxX MMesiougHoOM nemkeMmm vyernoBeka
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MosiBnsieTca Bce Oonblue [oKa3aTenbCTB TOro, YTO MNPOTOHYNpaBfsieMble
NMoHHble kaHanbl ASIC (acid sensing ion channels) nrpatoT BaXkHyto posib B NOBEAEHUN
onyxoneBbiX KneTok [1], B TOM 4ucrne npu 3roKayvyecTBEHHbIX HOBOOOpPa30BaHMUSX
cuctembl Kposu [2]. PaHee B kneTkax muenongHon nenkemumn yenoseka K562 Hamu
ObINn oBHapYXeHbl PYHKUMOHANBbHO aKTUBHbIE aMUIIOPUAYYBCTBUTENbHbBIE KaHasbl
ASICla. Nx cenektMBHOoe 6nOKMpOBaHWE TOKCMHOM MamOBanrMHOM-2 TOPMO3WUIIO
nponmdepauunio KNneTok, Bbi3biBas apecT KreToyHoro umkna B G1-dgase [3].

Llenbto gaHHoM paboTbl SBNSETCA OueHKka YHKLMOHANbHOW 3KCMpeccum u
BO3MOXHOCTEN aKTMBaLUUM pPasnuUYHbIX NpeacraButenen cemencrea kaHanos ASIC B
kneTkax K562 npu BapbupoBaHuM BHekrneTtoyHoro pH. B koHdurypaumm whole-cell
MeToAa NaTy-Kramn B KneTkax MMENonaHON NenkemMmm Mbl 0BHapYyXunu, 4To beicTpoe
nameHeHne pH HapyxHoro pacteopa ¢ 7,4 go 5,0 (unn 5,5) BbI3biBaNo aktnBauuio
MOHHbIX TOKOB C pasnun4Hon KMHeTukon. OgHM KaHanbl XxapakTepmn3oBanucb ObICTPbIM
HapacTaHMeM amnnuTygbl TOKa A0 MakcumarnbHon u 6ornee megneHHbIM cnagoM B
xoge p[eceHcuTu3aumMm [0 CTauMoHapHOro YPOBHSA (CBOMCTBEHHO [N KaHanos
ASIC1), opyrue ke uMenu npoMexyTo4HOe COCTOSAHME MPU UX MHaKTUBaLMK, KOTOPOEe
bonee xapaktepHo ans ASIC3. Bce npoTOHaKTMBMpyEMble TOKM OnokumpoBanucb
6eH3amunom (aHanorom amunopmga) B koHueHtpauum 1-10 mkM. U3BecTHO, 4TO B
3aBMCUMOCTU OT cybbeauMHnyHoro coctaBa kKaHanoB ASIC wmMeHseTca  ux
YYBCTBUTENBHOCTb K 3aKkUCNeHuw cpebl, a 3HadeHne pH-50, Heobxoaumoe Ons
nonymakcuMmaribHOW akTuBaLuMu KaHanos, BapbupyeTcs B npegenax ot 4,8 0o 6,7 [4].

Mbl 06Hapyxunu, 4To npu nameHeHmm pH pacrteopa ot 5,0 oo 5,5 Habnoganocb
yBenuyeHne amnnutyabl perncTpupyemMbiX MNPOTOHYYBCTBUTEMbHbLIX TOKOB, OAHAKO
TouyHoe 3Ha4yeHne pH-50 ewwe npeactont BbiicHUTbL. C nomowbto OT-MLP-anann3a un
NMMMYHOMSTyOpeCcLIeHTHOM MUuKpockonun B kneTkax K562 wMbl nogresepaunm
akcnpeccuto kaHanoB ASIC1 n ASIC3, Ho He ASIC2. Taknm ob6pa3om, Mbl BbiIBUNK
BEPOATHbIX KaHAnaaToB cpean kaHanoB ASIC, koTopble YHKUMOHUPYIOT B MeMbpaHe
KneTok K562.

Paboma ebinonHeHa ripu nodoepxxke epaHma PH® Ne 23-25-00126.
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BnusHue pekoMbuHaHTHbIX 6enkoB TGF-B3 n SOX9
Ha 3KCnpecculo reHoB XOHApPOoreHesa B AepMarnbHbIX (oubpobnacrax yenoseka
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Mpobnema BOCCTAHOBMEHUA CYCTaBOB MOCMe MOBPEXAEHUA SBRsSeTCS
akTyanbHoOM Ans MunnunoHos nogen [1]. MN'vannHoBbIn Xpsaw, obnagaeTt orpaHUYeHHON
CNOCOBHOCTLIO K pereHepauum, N03ToMy Aaxe Hebonblune ero gedekTbl NPMBOAAT K
panbHenwen pgerpagaummn TkaHn [2]. OgHuM M3 NEepCcnekTMBHbIX MNOAXOA0B MO
BOCCTAHOBEHUIO XPsiLLa ABNAETCA NPUMEHEHME KITETOYHO-UHXEHEPHBIX KOHCTPYKLUN
(KUK), koTopble COCTOAT U3 KynbTypbl KNETOK 1 buogerpagmpyemoro Hocutens [3].
MHoroobeLyatowum HanpaBneHneM pereHepaTMBHOM MeAMUMHBI Xpswa sBnseTcs
MCNONb30BaHME ansioreHHbIX KNeTok, Hanpumep pmnbpobnactos. OHM OTHOCUTENBHO
NerkogoCTynHbl U HeMMMyHoreHHbl. OgHako anga 6onee adpdekTmHoro gencremsa KUK
Heobxoanmo moaudumumnpoBaTtb hrnbpobnacTbl B XOHAPOreHHOM HanpaBfeHuu, B T. 4.
C NMOMOLLbID PEKOMOMHAHTHLIX BenkoB. B kayecTBe Takmx pekOMOMHAHTHbLIX BenkoB
MoryT BbICTynatb UnMTokuH TGF-B3 1 TpaHckpnnumnoHHbIn baktop SOX9 — BaxkHenLwmne
MOSEKyIbl B NpoLiecce XoHaporeHesa.

Llenbto gaHHoOM paboTbl ObINO McCnegoBaHWE BIUSIHUS PEKOMOMHAHTHBIX
6enkoB TGF-f3 n SOX9 Ha uM3MEHEeHMEe SKCMPEeCCUM TFEHOB XOHAPOreHesa B
aepmMarnbHbIX ubpobnacrax yenoseka.

B uvccnemoBaHuM  MCNoONb30oBanu  KMETOYHYH  KyNbTypy — AepManbHbIX
dunbpobnactoB 4enoseka nuHun DF2, nonyyeHHyo ua LIKIM «Konnekums KynbTyp
KneTok no3BoHo4YHbIX» MHLL PAH. B nutaTenbHyio cpeay Kk knetkam pobasnanu
napannenbHo pekomonHaHTHble 6enkn SOX9 B KoHUeHTpaumax ot 1 go 20 Hr/mn unn
TGF-B3 B koHueHTpaumm 10 Hr/mn. KneTku wuHkybupoBanu ¢ atumm Genkamm B
TeyeHne 7, 14 n 21 gHA B CTaHOApTHbIX YycrnoBuax. OddekTuBHOCTbL GenkoBomn
MoamdurKauumn aHann3npoBanm no U3MEHEeHUI0 AKCNPECCUnN reHoB, OTBETCTBEHHbIX 3a
xoHgporeHes (Tgf-R3, Sox9, Col2al, Acan, Comp), OTHOCUTENBHO 3KCMNPEeCcCcHUn reHa
nomauuHero xosanctea Gapdh ¢ nomowbto metoga RT-PCR.

B xogne paboTtbl 6bino obHapyxeHo, yTo fobaBneHne B nNUTaTEmNbHYO cpeay
pekoMbuHaHTHbIX 6enkoB TGF-B3 n SOX9 He oka3sbiBaeT BAUAHUSA Ha 3KCMPECCUto
reHoB XxoHgporeHesa. Takmm o6pa3om, ObINO nNOKa3aHO, 4YTO MNpPU  MOMOLUM
pekoMbuHaHTHbIX 6enkoB TGF-B3 n SOX9 He NPOMCXOAMT aKTMBALMNA XOHLPOreHHON
andpepeHUMpoBKN B AepmarnbHbix onbpobnacTax.
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UccnepgoBaHne meTabonoma HOKayTHbIX XKUBOTHbIX
meTtoaom cnekrtpockonuu SAMP

MapbsicuHa C. C., AgepuHa O. A., Cepeues I1. B., Nonbwakos B. Y.

Mockosckuli eocydapcmeeHHbiti yHugepcumem um. M. B. JlomoHocosa, Mockea, Poccusi

MeTtabonom — COBOKYNHOCTb MeTabonntoB, T. €. HMU3KOMOMEKYNSPHbIX
BELLECTB, MPUHUMAKOLLMX y4acTMe B XMMUYECKUX peakumsx, NpoTeKaloLwwmx B KreTke.
K metabonutam oTHOCATCA BCE OMOMOMEKynbl, 3a WCKMAYEHWeM OGMoNonMMepoB:
6enkoB, nonMcaxapuaoB 1 HYKIEMHOBbIX KUCMOT. B 3aBMCcMMOCTU OT 3aga4ym 06 beKTOM
nccnenoBaHusa MOXeT 6bITb MeTabonom KneTkn, opraHa unm Lenoro opraHnuama.

MeTabonomHbIn nNpodunb MO3BOMASET MNofnydYaTb UHAOPMAaUUIO O peakumm
opraHM3amMa Ha pasnuyHble (aKkTopbl, CPean KOTOPbIX Kak BHELUHME BO34EeNCTBUSA
(Hanpumep, cocTaB NUTaHUSA UNN BBEOEHME B PaLMOH NIEKAapCTBEHHbLIX NpenapaTos),
TaK U BHYTPEHHUE (B T. Y. HENPABUNbHOE (PYHKLMOHUPOBAHUE KaKNX-NIMOO reHoB Mnn
Hanuune 3abonesaHui).

MeTtabonom mnekonutarowmx Bkyaetr okono 200000 wvHAMBMAYarNbHbIX
coeguHeHmn [1]. na aHanmM3a HU3KONPeacTaBrEHHbIX MEeTabonMToB B OCHOBHOM
MCMONb3YT pasfiMyHble BapuaHTbl XpoMaTtorpauyecknx MeTodoB B COYETaHUM C
Macc-crnekTpoMmeTpmen. 3ta kKombmnHauus obecnevmBaeT BbICOKYH YyBCTBUTESbHOCTD,
OQHAKO MMeEeT OrpaHUYEHHYH BOCMPOU3BOAMMOCTb, OTMIMYAETCS CIOXHOCTBIO W
aoporosuaHon npobonoarotoBkn. B TO e Bpemsi Hambornee npeacTaBrieHHble
MeTabonuTbl MOryT OblTb Ka4eCTBEHHO W KOMMYECTBEHHO MNpOaHanM3npoBaHbl C
nomolbto cnekrpockonun AMP. N3amepeHns meTabonoma 9TMM METOAOM OTNnYatoT
BbICOKasi BOCNPOU3BOAMMOCTb M NPOCTOTa NPO6ONOAroTOBKM.

B pamkax HacTtosawen pabotel metogammn AMP-meTabonomuku mnsyyeH
PeHOTUN MbIlLEN, HOKAyTHbIX MO HECKONbKMM reHam: ABYX MeTunTpaHcdepas,
y4acTBYIOLWUX B METUIMPOBAHMUN CNIIancocoMbl, MeTUNTPaHcepasbl, oTBeYaroLen
3a moamdukauuio mutopmbocombl [2], a Takke HeBONbLIOroO MUTOXOHAPMANbLHOIMO
nentuga wmutoperynuHa [3]. Metogamun cnektpockonun AMP  konn4ecTtBeHHO
oxapaktepusoBaHo okono 70 metabonuTtoe B 06pasuax mo4dn 1 okono 60 — B obpasuax
nnasmbl KPOBU XMBOTHbIX. CpaBHEHNE MeTabonoma HOKayTHbIX XXMBOTHbLIX C IMHUAMMN
OWKOro Tuna nMo3BOMUMO YCTAHOBUTb CBA3b MexXay (QYHKUMAMWU TEHOB U UX
JPEHOTUNUYECKMM NPOABINEHNEM.

Paboma ebironHeHa npu noooepxke PH® (19-14-00115) u HTII
(121121300155-6).

1. Wishart D.S. et al. HMDB 5.0: the human metabolome database for 2022 // Nucleic
Acids Research. 2022. V. 50. No. D1. P. D622-D631.

2. Averina O.A. et al. Mitochondrial rRNA Methylation by Mettll5 Contributes to the
Exercise and Learning Capability in Mice // International Journal of Molecular Sciences. 2022.
V. 23. P. 6056.
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MpoTteonus cdonyopecueHTHbIX 6eNIKOB MOXeT NpensaATCTBOBaThb
AeTekuuu npuoHa [PSI*] y apoxoken

MameeeHko A. I., MuxatnuyeHko A. C., [aHunos /1. I".,
Bapbumos 0. A., Kypasnesa . A.

CaHkm-lNemepbypackuli 2ocydapcmeeHHbIl yHueepcumem, CaHkm-lNemepbype, Poccusi

a.matveenko@spbu.ru

[PSI"] npeactaBnset cobon MNpPUOHHYKD dopMmy dakTopa TepMUHaLUK
TpaHcnsaumm eRF3 (Sup35) y apoxoken Saccharomyces cerevisiae. ArpermpoBaHHbIn
Sup35 BbI3bIBAET HapyLEHUS TEPMUHALUKU TPAHCNAUUKU, YTO NPUBOOUT K HOHCEHC-
Cynpeccum y LUTaMMOB, HECYLUMX NpexaeBpeMeHHble CTOMN-KoA4OHbl. N-KOHUEBOW 1
cpeaHun (M) gomeHbl Sup35 HeobxoauMbl M AOCTaTOYHbI ANga noaaepxaHus [PSI*] B
knetkax (cm. [1]). NMoatomy Sup35NM, cnuTbin ¢ onyopecueHTHbIMK Benkamn, Yacto
ncnonb3yetca anga getekumn [PSI*] n nuccnegosaHus ero cBoncts (cMm. [2]).

B Hawewn paboTe Mbl 06HAPY>XMMK, YTO B TAKUX XMMEPHbIX KOHCTPYKUUSAX HE BCE
dniyopecueHTHble 6enkv no3BONSAT HaOEeXHO AeTekTupoBaTb arperatbl Sup35.
B yacTtHocTK, BpeMmeHHaa npoaykuma Sup35NM-mCherry npusoavna k andgdysHon
dnyopecueHuun B knetkax [PSI*], nputom 4to Mbl He Habn4anyM noTepun NPUOHa Unu
N3MEHEHNA €ero CBOWCTB. JTOT 3ddEeKT BOCMPOM3BOAUNICA B  PasfMYHbIX
HEePOLCTBEHHbIX LUTaMMax C pasnuyHbiMu BapuvaHtamu [PSI*]. OgHako Sup35NM,
CNMUTBLIN C OpYyrMMm KpacHbiM doniyopecueHTHbiM G6enkom TagRFP-T, nossonsn
aeTtekTupoBaTb arperaTtbl [PSI*].

AHann3 6enkoBblx nu3atoB nokasan, 4to Sup35NM-mCherry akTMBHO
aerpagupyet B kneTke. OTa gerpagaumns He cBa3aHa C BaKyonsipHbIMK nNpoTeasamu,
y4yacCTBYHOLMMN B npoueccuHre Sup35, nnm ¢ yOMKBUTUH-NPOTEACOMHOW CUCTEMOWN.
XOTH UHTEHCUBHOCTb 3TOr0 NpoTeonmsa obina Boiwe, Yem y Sup35NM-GFP, oHa 6bina
NPUMEpPHO Takon xe, kak B criydae Sup35NM-TagRFP-T [3]. MNo-Bugumomy, B oTnNnymne
oT Sup35NM-TagRFP-T, npoayktbl gerpagaumm Sup35NM-mCherry, koTopble
TEPSAT CNOCOBHOCTL CBA3LIBATHCS C NPeACYLLEeCTBYOWMMIN arperatamm Sup35, Bce
elle CoOXpaHsT CBOU oIlyopecLEeHTHble CBOMCTBA. JTO MPUBOAUT K AN EY3HOMY
CBEYEHNI0, HECMOTPS Ha HaNU4Me NPUOHHbIX arperaToB B KNeTKe.

Taknm  obpasom, MedeHne  donyopecueHTHeiMn  Benkammn  criegyet
MCNOMb30BaTb C OCTOPOXHOCTBIO, TaK Kak X NPOTEONN3 MOXET YBENUYUTL 4acToTy
NOXHOOTpULATENbHbLIX Pe3ynbTaToB NPy OBHaPYXEeHUN KNETOK, HECYLLIMX MPUOHbI.

1. Serio T.R., Lindquist S.L. [PSI*]: an epigenetic modulator of translation termination
efficiency // Annu. Rev. Cell. Dev. Biol., 15, 661-703 (1999).

2. Greene L.E., Park Y.N., Masison D.C., Eisenberg E. Application of GFP-labeling to
study prions in yeast // Protein and Peptide Letters, 16 (6), 635-641 (2009).
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Arperauusa agantepHoro 6enka cuHTasbl okcmpaa asora 1
M ero B3ammogencTeume ¢ anbga-CUMHYKNeNnHOM
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l'eH NOS1AP koaupyeT UMTO30MbHbIN BGEenok, KOTOpbIi CBA3bIBAaeTCA C
KOMMOHEHTOM CUrHanbHOro Kackaga — HeWpOHanbHOM CWHTA30M oKcuaa asoTa
(NNOS). 3T0T reH cBA3bIBAKOT CO MHOTMMU NCUXUYECKMMU PACCTPONCTBaAMU, TaKUMU
Kak wn3odpeHns, NoCTTpaBMaTuyeckoe CTPEeCcCOBOE PacCTPOMCTBO, GunonspHoe
addekTmBHOE paccTtponctso n aytnam [1]. benok NOS1AP (paHee M3BECTHbIA Kak
CAPON) onocpefyeT nepegady curHanos B KoMmnnekce, Kotopbin BkntodaeT NMDA-
peuenTop, a Takke 6enkm PSD-95 n nNOS [2]. 3ToT agantepHbli 6enok y4acTByeT B
perynsaumn cuHtesa okcuga asota (NO) nocpegcrtsom ero accouuauum ¢ nNOS.
C nomouibto 6GMONHGOPMATMYECKOrO aHanu3a Mbl BbigBunK, 4to 6enok NOS1AP
ABNSETCA NOTEeHUManbHO aMuUNongoreHHbIM, a TakKe CMOMNM BbiAENUTb B HEM
y4acTKW, CKIOHHble K arperaumu. B pesynbrate Takoro aHanms3a Takke Obino
nokasaHo, 4To NOS1AP cnocobeH huanyeckn B3aMMoaencTBOBaTb C 0--CUHYKITEUHOM,
arperaTtbl KOTOPOro SBMANTCA MapKepoM cuHykneumHonatun [3]. HdanbHenwee
nccnegosaHne nokasano, 4to NOSI1AP, a Takke ero dparmMeHTbl obpasyloT
yCTOMYMBbIE K AeTepreHTaM HeamunouaHble arperaTbl MNpU  CBEPXMPOAYKLMM.
Ceepxakcnpeccuss NOS1AP 6binia obHapyXeHa y KpbIC NPy NOBPEXAEHUN HEPBHOM
CUCTEMBI, a TaKXe Y NauneHToB ¢ wusodpeHuen [4].

Takum obpasom, Mbl BnepsBble CMOMMU NPeAnonoXuTb, YTO MOJSIEKYNISPHbIE
MEeXaHW3Mbl, Niexallme B OCHOBE 3TUX HaPYLUEHUI, BKITIOYAKOT HENPaBUITbHYIO YKIaaKy
n arperaumo 6enka NOS1AP. Mbl obHapyxunu, 4yto cdparmeHT 6enka NOS1AP
cnocobeH yCKOpsATb arperaumio o-CMHyKnenHa in vitro. Ml Takke Bnepsble Noka3anu
dumsmyeckoe B3ammogenctene NOSIAP C o-CUHYKNEUMHOM B KIleTKax APOXOKen n
mrekonuTawwmux. PesynbTatbl Hawen paboTbl MNO3BONAT NPEAnONoXWUTb, YTO
NOS1AP moxeT 6biTb BOBMNEYEH B pa3BUTME CUHYKNEMHONATMIA U YTO ero arperauus
MOXeT 06BACHATL CBA3b Mexay 6onesHbo NapkMHCoHa n Wn3ogpeHnen.

Paboma ebinornHeHa rpu nodoepxxke epaHma PH® Ne 22-74-10042.
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N3yyeHne HOHCeHC-CynpecCcopHbIX CBOUCTB LUTaMMOB
apoxxen Saccharomyces cerevisiae ¢ nnaammgHon Konuewn reHa TEF2
B Ka4yecTBe eAMHCTBEHHOro uctoyHmka eEF1A

MuxaunuyeHko A. C., MameeeHrko A. I'., )Kypasnesa . A.

CaHkm-lNemepbypackuli 2ocydapcmeeHHbIl yHueepcumem, CaHkm-lNemepbype, Poccusi
anastl221@gmail.com

lenol TEF1 n TEF2 y gpoxoken Saccharomyces cerevisiae MMeEKT MOYTU
NOEHTUYHbIE PaMKM CYUTbIBAHUA, U 06a KOOUPYIOT (bakTop anoHrauumn TpaHcnaumm
eEF1A [1]. PaHee 6bIno nokasaHo, YTO HEKOTOPbIE AOMUHAHTHbIE MyTaLMn B OAaHHbIX
reHax BfIMSIKOT Ha HOHCEHC-cynpeccuto [2]. YTobbl MOHATE MEXaHU3Mbl 3TOMO BINSAHUSA,
Mbl 3aganuckb Lenbto nonpoboBaTb NOMAyYNTb aHaNorMYHble peLEeCCUBHbIE MyTaLUM.
OpHako ana OOCTUXKEHUS OaHHOM uenu Heobxoaumo Obifo nonyyYnTb WTamMMbl, B
KOTOpbIX MyTaHTHasi annenb reHa TEF1/2 kogupoBana 6bl €ANHCTBEHHYO hopMy
eEF1A. OanH wun3 npennoXeHHbIX Hamu CnocobOB pelleHUs AaHHOW 3agayun
3aknyanca B ToM, 4Tobbl genetvpoBatb TEF1 y wrtamMmoB, yXe cogepXalinx
peneumto TEF2, n ogHOBpPEMEHHO MPUBHECTU B KNETKM nnasMmgy C MyTaHTHOM
annenoto TEF2. [Onsa yBenuyeHus 3dp@eKTUBHOCTM Mbl MCMNOSb30BaniM CUCTEMY
CRISPR/Cas9 [3].

OddHEeKTUBHOCTb OaHHOro crnocoba okasanacb KpanHe Hu3Ka, OQHako B
npouecce paboTbl yganock NOAy4MTh WTamMmbl ¢ geneunamm TEFL n TEF2, y koTopbIX
reH TEF2 gukoro Tuna HaxoguTtcsa Ha nnas3muae. NockonbKy aeneuns o4HOro 13 reHoB
TEF1 wnn TEF2 npuBOAUT K CHWXKEHUIO YPOBHS HOHCEHc-cynpeccun [4], Mbl
npeanonaranu, 4To NofnyvYeHHble HaMmn WTamMmmbl OyayT XxapakTepm3oBaTbCH YPOBHEM
HOHCEHC-CYNpeccuun, CXOAHbIM C TaKOBbIM Y LUITAMMOB C Aereumnen ogHoro U3 reHoB
TEF1/2, BeOb OHU TOXE HECYT NULLb OAHY KOMUI0 JaHHOro reHa, 0gHaKo BbISICHUITOCH,
4YTO 4N4 LWTAaMMOB, MOMYyYEHHbIX 4aHHbIM COCOOOM, XapakTepeH YPOBEHb Cynpeccum
Jaxe Bbllwe, 4em y aukoro Tuna. MNpu atom nposepka npu nomowm MNUP B peansHom
BpPEMEHU NoATBEPANIA HanNMume nNub ogHoM Konuu nnasmuabl ¢ TEF2.

Mbl pewvnu npoBepuTb CYNnpeccopHble CBOMCTBA LITAMMOB, HECyLMX Ha
nnasmmge pasnuyHble annenu reHa TEF2. Ham yaanocb obHapyxutb annens TEF2-
Ter, kKoTOpass XOTb W YycunNuBana HOHCEHC-CYNpPeccuio, HO C MeHblUen
WHTEHCUBHOCTbIO, YeM ansienb ANKoro tuna. A Takke Mbl nokasanu, YTo JOMUHaHTHaA
cynpeccopHaa wmyTtauma TEF2-4, npegcrtaBneHHada Ha nnasMmuge, ycunvsana
HOHCEHC-CynpeccopHble CBOWCTBa LWTamMMoB. CriegoBaTtenbHO, C  MOMOLLbHO
NOSTYYEHHbIX LUTAMMOB MOXHO BbISIBMSATb MyTauuu B reHe TEF2, Bnusawowume Ha ero
COBCTBEHHbIN JOMUHAHTHbIN CYNPEeCCOPHbIN 3DEKT.

1. Schirmaier F., Philippsen P. // The EMBO Journal. 3311-3315, 13 (1984).
2. Sandbaken M.G., Culbertson M.R. // Genetics. 923-934, 4 (1988).
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MccnepgoBaHue BNUAHUA Nna3MmeHHOM o6paboTkm Ha Mopdonoruro
OMOMeaNLMHCKUX NONUNAKTUAHbIX MAaTPUKCOB U aare3nio HeMpoHarnbHbIX
KNeToK MeTofaMm pacTPpoOBOW 3NEKTPOHHOMN, KOH(POKaNbHOM NasepHoOMn
CKaHupyowen un ¢pnyopecueHTHON MUKPOCKONUM

MuxymkuH A. A.1, Scmpemckuli E. B.2, Asuesa A. M., MNauaes T. .1,
Kupunnosa [. A.1, lllapukos P. B.1, lLlapukosa H. A.1, Aumunoea K. I''1,
JlykaHuHa K. N.1, Tpueopbes T. E.Y, Bacunwes A. J1.1.2
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BaxHyto porib B TKaHEBOM WHXEHepuu WurpaloT afres3voHHble CBOWCTBA
BHEKITETOYHbIX MATPUKCOB: UX MOPAONOrMs M CTPYKTypa MNOBEPXHOCTU SABNAOTCA
onpegensarwmMmn Ong pocta U pasBuUTUS KNeTOK C nocnegyowmm opMupoBaHuemM
TKaHW. B yacTtHOCTW, Npu pa3paboTke MCKYCCTBEHHbIX BHEKNETOYHbIX MaTPUKCOB U3
BuononuMepHbIX MaTepuanoB [OOCTWXKEHME ONTUMAasbHbIX XapaKTEPUCTUK B
npoueccax KreTovyHOW afres3vn Ans pereHepaTUBHOWM MeAUUUHbI MmeeT Bornblioe
3HayeHue.

WccnepgoBanock BNnaHWE nnasMeHHoM 06paboTku NoNMnakTuaHbIX MaTpUKCOB
pasnNUYHbIX TUNOB — NSIEHOK, N'YOOK N HETKaHbIX (BOSTOKHUCTbIX) MaTepmnanoB — Ha UX
MOPAOSIOrnI0, rMAPOMUIBHOCTb NOBEPXHOCTU U aares3nto KynbTUBUPOBAHHbBIX HA HUX
HeNnpoHarbHbIX KNEeTOK HOBOPOXAEHHbIX Mblwen. OnpegeneHve mMopdonorniyeckmnx
0COBEHHOCTEN MaATPUKCOB MPOBOAUIIOCE METOAaMU  PacTPOBOW  ANEKTPOHHOM
Mukpockonun (P3M), Ana YMCneHHOM OUEHKN M3MeHeHnsa penbeda [1] npumeHsancs
MeTO[ TPEXMEPHOW PEKOHCTPYKLMM NOBEPXHOCTM MO n3obpaxeHnam ¢ POM Ha 6ase
cTepeodoTorpaMmmeTpuyeckoro nogxoaa [2]. Kpome atoro, metogom POM B ycrnoBusix
€eCTeCTBEHHOM cpefbl uccnegoBaHa CMadYMBaeMoOCTb  MOBEPXHOCTW  nocre
Moamndukaumm noBepxHocTn nnasmon. Obwan TpexmepHasa Mopdonorns MmaTpuKcoB
nccnegoBanacb METOAOM KOH(OKanbHOM fla3epHOn CKaHupyroLwen Mukpockonum [3].
CTteneHb apresuMmM KIETOK KONMYECTBEHHO XapakTepu3oBanacb MO [JaHHbIM
donyopecueHTHON MUKPOCKOMUN.

B pesynbtate BbiBNeHO, 4TO obpaboTka nnasamon BedeT K obpas3oBaHuto
penbeda Ha MNOBEPXHOCTHAX BCEX pacCMaTpuBaeMblX TUMOB MaTPUKCOB, 3aMETHO
yBENM4YMBas LLEPOXOBATOCTb, a TaKkKe ynydwaeT ux rmapodunbHocTb. Habnogaetca
yBenMyYeHne aare3ann KneTok HeMpoHanbHOW KynbTypbl HA BONbLUMHCTBE MaTPUKCOB.

Paboma 6bina nposedeHa ripu noddepxxke HUL| «Kypuyamoesckuli uHCmumymy
u yacmuyHou rnoodepxke PH® (zpaHm Ne 21-13-00321).
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OTHOCUTenbHbIe KonMyecTBa MeTunTpaHcgepasbl U IHAOHYKNeasbl
pecTpUKLUM CUCTEMbI PeCTPUKLUN-MoandUKaLuum BRmsaoT
Ha 3¢ heKTUBHOCTb 3almnTbl OT 6akTepuodhara
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MHOXeCTBEHHasi YCTOMYMBOCTb OakTepu K aHTUMUKPOOHbIM NpenapaTam
SIBNSAETCA OOHOW M3 BaXHenwmx npobnem coBpemeHHOCTU. be3oTBeTCTBEHHOE
NPUMEHEHNE aHTUOMOTUKOB MPUBENO K BO3HUKHOBEHWMIO OONbLUOrO KonmuyecTtsa
MYNbTUPESNUCTEHTHbBIX MNATOrEHHbIX LUTAaMMOB B6aKTEPUn, U UX KONTMYECTBO NMOCTOSIHHO
pacteT [1]. Takum ob6pa3om, Ype3BbliHaHO BaXKHbIM SIBSIETCS NOMCK HOBbIX CTpaTermim
6opbbbl ¢ pasnuuHbiMK BakTepuanbHBIMN NHEKLNAMM.

Bupycbl 6aktepun — Gaktepuodar — MMEKT XOpoLuMe MNepCrnekTMBbl OIS
6opbbbl C MyNbTUPE3UCTEHTHLIMM NaToreHamu. OgHako 3PPEKTMBHOCTL (haroBbIX
npenapaToB OCTaeTCA Marlou3y4yeHHOW; KPOMe TOro, ee YMeHbLUaeT Hanudume y
GakTepuin MexaHuM3moB OopbObl ¢ BUpycamu. [eTanbHoe U3ydeHne MexaHn3MOB
paboTbl 3aWMTHLIX CUCTEM OaKTepuin MOXET 3HAYUTESNIbHO MOMOYb B CO34aHUU
3 eKTMBHbBIX aHTUBaKTepuanbHbIX daroBbix NpenapaTtos [2].

Cuctembl pecTpuKkLMM-MmoandukaLmm YpesBblHanHoO LWMPOKO pacnpoCTpaHEHbI
N ABNAKTCS OOHMMU U3 CaMbIX YaCcTO BCTPEYAOLLMXCA 3alUTHBIX cuctemM Baktepuin n
apxen ot BupycoB [3]. Cuctembl pecTpukuum-mogudukaumm Il Tuna aBnAlTCA
CaMbIMW LLUMPOKO UCMOSb3yeMbiMU B BMOTEXHOMNOMMN U COCTOAT U3 ABYX (PEPMEHTOB:
meTunTpaHcdepassl (MT) n sHooHykenesabl pectpukumm (OP), nepsBbin N3 KOTOPbIX
MoanuumpyeT reHom bakTepuu, 3awmulasn ot gerpagaumm ¢ nomoLlso 3P, a BTopon
perpagupyet JyxepogHyto BupycHyo [OHK, He wmewowyo BHeCeHHbIx MT-
Moandukaumi.

N3y4yeHne wmexaHM3MOB perynsumMmM CcuUcTteMm pecTpukunmn-moandukaumm wu
NPUYMH NPEOJONIEHNS 3aLLUMTHOrO AEUCTBUS 3TUX cucTeM Baktepmodaramm AOSMKHO
NO3BONMUTL MybXe MNOHATb OCOBEHHOCTM B3aMMogencTBus OakTepun M BUPYCOB.
B nepcnektmBe 3TO MOXET MNO3BOSIUTb WUCMOMb30BaTb MOSyYeHHble 3HaHWA Afis
KOHTpONS Hag GaktepusMn n UX BUMpPYyCaMun, B TOM 4ucne co3gaHmsa adhdeKTUBHbIX
aHTMbakTepmanbHbIX haroBbIX NpenapaTos.

B HacTosiwen pabote ObiNO NPOAEMOHCTPUPOBAHO, KaK OTHOCUTESbHbIE
konuyectea MT n 3P B 0anHO4YHbIX BakTepmanbHbIX KneTkax BAUSAIOT Ha YPOBEHb UX
3almTbl OT BMpYCa.
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BbigeneHune n ceoncTBa nonMMopdgHOro BapmaHTa
OHK-nonumepa3sbl REV1 yenoseka N373S
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MoepexaeHna OHK 6nokmpytoT paboTy BbICOKOTOYHBLIX pennnkaTtuBHbix JHK-
nonumepas (QHKIT) n aBnsTca NCTOYHUKOM HecTabunbHocTh reHoma. CuHtes [JHK B
NOBPEXAEHHbIX y4acTKax, KOTopble He BbiNn penapupoBaHbl 4O O4YEepPEeaHOro payHaa
pennukaummn, ocyuiecTtenseTtca cneunanuanposaHHoiMu OHKI, dopmupyowmmn B
Xo4e TPaHCMNE3NOHHOIO0 CUHTe3a KOMMMEKC — TpaHcrnecomMy. HapyuweHue paboTbl
TpaHcnesnoHHblx AHKIT npnBoanT K NOBLILWEHHOW YYBCTBUTENbHOCTU KNeTok K JAHK-
noBpexXaaloLLMM areHTamMm U MOXET Bbl3blBaTb UX KaHLeporeHHoe nepepoxaeHuve [1].
Kpome TOro, TpaHCNe3MoHHbIV CUHTE3 UrpaeT posib B (pOpMMPOBaAHMM YCTONYUBOCTU K
XuMmuoTepanuu, a Hekotopble TpaHcneanoHHble OHKIT paccmaTpuBatoTcsa B KayecTse
TepaneBTUYEeCKNX MULLEHEN NPU OHKONOrnyecknx 3abonesaHuax [2].

REV1 — knto4yeBon 6enok TpaHCNe3MoHHOIo CMHTE3a 3yKapuoT, AeNCTBYOLLNIA
kak OHK-nonumepasa umtnamHTpaHcdepasa, a tTakke cryxawmum nnatgopmon ons
cbopku TpaHcnecombl. HapyweHnuna reHa, kogmpytowero 6enok REV1, accoummpoBaHbl
C MyTareHe3oM U1 KaHueporeHe3oM [3]. 1o nuTepaTypHbIM AaHHBLIM, NOSIMMOPMHLIN
BapuaHT 6enka REV1 yenoseka ¢ aMmMHOKUCIIOTHON 3ameHon N373S (MAF =17 %)
accounmpoBaH C PUCKOM pPa3BUTUSA paka LLUerKn MaTku [4] u paka ANYHUKOB (MO HaLIUM
OaHHbIM).

C nomowiblo canTHanpaBneHHOro MyTareHesa Obin nofyyeH BapuaHT
nonHopasmepHoro 6enka REV1 4yenoBeka C aMMHOKMCNOTHOM 3amMeHon N373S.
TecTnpoBaHMe TOYHOCTU U 3PFPEKTUBHOCTU BKItoveHna dNMP Ha HenoBpeXXaeHHON
[OHK nokasano, 4yto BapuaHT ¢ 3ameHon N373S akTuBeH u obnagaeT, B CpaBHEHUU C
OWKUM  TUMOM, TMOBbIWEHHON 3ddEeKTUBHOCTbIO BkItodeHns dCMP  HanpoTtus
mMaTtpuyHoro G.

Paboma noddepxxaHa epaHmom PH® Ne 22-24-20155.

1. WwunkuH E. C. n gp. TpaHcneanoHHbin cnHtes HK n kaHueporeHes // Buoxumus. 2020.
T. 85. Ne 4. C. 494-506.
2. Wwunkmn E. C. n gp. TpaHCNE3nOHHbIN CUMHTE3 U peuHuuymnaumsa cuHtesa [OHK B

dopMMpoOBaHMM YCTOMYMBOCTM N XummnoTepanum // Buoxmmmsa. 2020. T. 85. Ne 8. C. 1021-
1036.
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3 Sasatani M., Zaharieva E.K., Kamiya K. The in vivo role of Revl in mutagenesis and
carcinogenesis // Genes Environ. 2020. V. 42. No. 1. P. 9.

4, He X. et al. REV1 genetic variants associated with the risk of cervical carcinoma //
Eur. J. Epidemiol. 2008. V. 23. No. 6. P. 403-409.
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NMpousBoaHble AUTMAAMA30MOB —
HOBbIe MOAYNATOPbI KanbLuueBOM CUrHanM3aumm

Hosukosa KO. B.1, IpexHes [. A.1, KpucaHosa A. B.1, FOckoeey B. H.2,
YepHoe H. M.2, Skoenees W. 1.2, BuzoHm B. A.l, KasHauyeesa E. B.1

Y Mhemumym yumonoauu PAH, CaHkm-lNemep6ype, Poccus
2 CaHkm-lMemepbypackull 20cydapcmeeHHbIl XUMUKO-ghapMauesmu4eckull yHugepcumenm,
Cankm-lemepbype, Poccus

julynovik2000@gmail.com

KanbuneBas curHanusauunsa SBnseTca OgHUM U3 LeHTpanbHbIX MHCTPYMEHTOB,
PErynMpyloLLMX BaXKHble KMETOYHble MPOLIECChl, BKIOYasi 3KCNPECCU TreHOB,
nponudepaunto N KNeToyHy rmdens. OgHUM 13 Hanbonee obLMX TUNOB NPUTOKA
Kanbuus B KNETKY SABAAETCA BXOA Kanbuusa Yyepes genoynpasnsemblie (SOC) kaHanbl.
HapyweHuna kanbunmeBOW curHanu3auum W, B YaCTHOCTW, paboTbl KanbLMeBbIX
KaHanoB ObISIM OTMEYEHbI NPU MHOMMX 3aboneBaHNSAX, B TOM YMUCIE OHKOMOrMYEeCKNX
[1, 2] n HempogereHepaTmBHbIX [3, 4], @ 3HA4YMT, MOMUCK HOBbLIX MOAOYNATOPOB
KanbLUMeBON CUrHanmsaumm, CnocOOHbIX KOPPEKTUPOBaTb HapyLUEHUS KanbLMeBOro
romMmeocrtasa, BNAeTCHa KpanHe akTyanbHOW 3agayemn.

B xone npeaBapuTenbHOro CKpUMHMHIA psiga MarnbiX MOMEKYST CUHTETUYECKOTO
npoucxoxaeHna dbina otmedeHa cnocobHocTb BewectBa VN193 (3-(4-HuTpodeHun)-
5-tpennn-3H-1,2,3,4-anTnagmason-2-okcna) U psga ero CTPYKTYPHbIX aHarnoroes B
koHueHTpaumsax 1-100 mkM npu 20-MuHYyTHOM WMHKYGauMM nepen 3KCNEPUMEHTOM
NHrMBMpoBaTb TanMCaprMHUHAYLMPOBAHHbLIA NPUTOK KanbLMs B LMTO30Mb B KNeTKax
HEK293 [5].

Wcnonb3ys  (pnyopecueHTHbIn  KanbuueBbin  30HO  Fura-2AM,  Mbl
anckumuHuposanu BnmsaHne VN193 Ha BbIOpoC Kanbuus u3 aHAOoMNNasMaTn4eckoro
petukynyma (OP) wn Bxog 4eped SOC-kaHanbl. Mbl 0BHapyxunn, 41O
aenoynpaengembin Bxoa kanbumnsa (SOCE) u cogepxaHue kanbums B OP B kneTkax,
npepobpaboTaHHbix VN193, 3HaUNTENBbHO HMXE, YEM B KOHTPOJSIbHbIX KIeTKax.

C nomoLublo MeToAa NATY-KNamn K KOHUrypaumm permctpanmm nHTerpanbHbiX
TOKOB CO BCEW NOBEPXHOCTU KNeTKn Mbl gokasanu, 4to VN193 unrnbupyetr SOCE B
ocTpoMm akcnepumeHTe. Mcnonb3ys nuHun HEK293 ¢ HokayTom 6enkoB-akTMBaTopoB
SOC-kaHanoB STIM1 unn STIM2 mbl nokasanu usbupartenbHoe uHrMbupoBaHue
SOCE VN193 Ha KNeToyHon nuHUKM ¢ HokayToM no STIM2. Takum obpasom, no
npenBaputenbHbiM  gaHHbiM, 6enok  STIM1 MoOXeT BbICTynatb B KadecTBe
npegnonaraemon muweHn ans VN193.

Paboma noddepxaHa epaHmom MuHucmepcmea Hayku U 8bICUE20
obpa3oeaHus P® (coznaweHue Ne 075-15-2021-1075 om 28.09.2021 415/21-23) u
epaHmom PH® Ne 22-14-00218.
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OueHka cpyHKUMOHanbHocTHU nonumopdgusma rs309950446 reHa bdnf
B mogenun oopMMpoBaHUA anKkorosibHom MOTUBaLIMKU Y MaKaK-pe3yc

[lasnoea Jl. E., TumuHa M. ®@., Aeymasa A. A., lNaH4yeHKko An. B., lNaH4yeHKo AH. B.

HayuHo-uccnedosamesnbckuli uHcmumym MeOUUUHCKOU rnpumMamorioauu,
Coyu, Poccusi

pavlova_laura@mail.ru

BeedeHue. Henpotpodumyeckmnn caktop mosra (BDNF) — oguMH M3 OCHOBHbIX
OenkoB cemencTBa HeMpoTPOodMHOB. Y YenoBeka B reHe bdnf nmeetcs nonnmopdunam
rs6265 (196 G >A), accouMmMpoBaHHbIN CO MHOXECTBOM (PEHOTUMNYECKNX
NPOSABNEHUN C KITMHUYECKOWN 3HAYMMOCTLIO, B T. Y. C ankoronnamom [1]. Y makak-pesyc
onucaH nonimmopdunam (136 G > A), HO 0 ero (pyHKLMOHANLHOM POSIM HEN3BECTHO.

Lernb. W3yunTb dyHKUMOHanbHyO ponb nonumopduama rs309950446 Ha
Moaenu oopMMpoBaHUA ankorornibHOM MoTuBaumu y Macaca mulatta.

Mamepuarbl u MemoOsl. o pe3ynbTatam reHoTUNMPOBaHUA NONYNALMM Makak
metogom MAMA (Mismatch Amplification Mutation Assay) T[UP un3y4eHsl
35 nonoBo3penbIX camMuoB Makak-pesyc. ANKOrosibHy0 MoTuBauuio opMmpoBanu
cornacHo anpobupoBaHHon MeTtoauke [2]. lMepBbin atan (62 AHS) cocTosin B
MHULMaumm ¢ goctynom (1 4/cyT) K pacTBOpy aTaHONa pa3nnyHom KoHueHTpaumm (0,5—
4 %) c nogcnactuTeneM M apoMatusaTopoM C OrpaHuyeHnem nogadv BoAbl. Ha
BTOPOM 3Tane opMuUpOBaHUS ankorofibHon moTtmBauumn (55 gHen) npegocTasneH
CcBOBOOOHLIN KPYrNIOCYTOYHbIN BbIOOp Mexay 4%-HbiM pacTBOPOM 3TaHOSa M BOLOW.
AHanua ypoBHs noTpebneHus aTaHona (r/Kr/CyT) nNpoOBOAMMM Y XXWMBOTHbIX C
rs309950446 G/G (n=13), G/A (n=17) n A/A (n =5). Ctatnctmyeckyto obpaboTky
BbINONHANM B nporpamme Graph Pad Prism 6.0.

Pesynbmamsi. 3akoH Xapau — Bannbepra gns rs309950446 cobniogaeTtcs
(p > 0,05). lMpn copmMMpOBaHUN anikOrosibHOM MOTUBALMW MeauaHbl NoTpebrneHus
ataHona coctasunu: 0,95 r/kr/cyTt (95 % AW 0,89-1,07 r/kr/cyT) y )XMBOTHbIX reHOTMMNa
G/G; 1,08 r/kr/cyT (95 % AN 1,02-1,18 r/kr/cyT, p > 0,05) y xmBOTHbIX reHoTuna G/A u
1,04 (5% O 0,88-1,18r/kr/cyt, p>0,05) y >kuMBOTHbIX reHotuna A/A.
OrpaHunyeHnemM unccrnegoBaHus sBnseTca codeTaHne HocutenbcTBa rs309950446 c
NONMMOPMHU3IMOM APYrnX reHoB, BAUSAIOLLMX Ha YPOBEHb anKOrosibHOM MOTUBALUN Y
Makak [3].

Bbig0o0kbI1. lony4eHHble OaHHble He MOATBepPXOalT (PYHKUMOHAmNbHYK pPosib
MyTaHTHoOro annens nonumopduama rs309950446 reHa bdnf B notpebneHnn ataHona
Makamu-pe3syc npu opMUpoBaHUM ankorosibHOM MOTUBALUN.

1. Pandey S.C. // Biol. Psychiatry. 79, 6 (2016).

2. Shmaliy A.V., Pavilova L.E. et al. // Bull. Exp. Biol. Med. 167, 4 (2019).
3. Pavlova L.E., Panchenko Al.V. et al. // Rus. J. Genet. 58, 4 (2022).
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U3yuyeHune ponu 6enka ANXA2 B PyHKLUMOHUPOBAHUN HEPBHOW CUCTEMbI
Ha mogenu Danio rerio ¢ ucnonb3oBaHMeM MOpP¢OSIMHOBLIX
OJIUrOHYKNeoTuaoB

[TapmessH C. A., PydeHok M. M., Peibornioenes U. H., Anuesa A. X.,
CagpuHa . P., lLladpuHa M. Y., CriomuHckud 1. A.

HUL| «Kypyamoesckuli uHcmumym>» — UIMI™, Mockea, Poccusi

spartev@img.msk.ru

BonesHb NapknHcoHa (Bl1) Ha cerogHAWHUN AeHb 3aHMMaeT BTOPoOe MECTO Mo
pacnpoCcTpaHEeHHOCTN Cpean HenpoaereHepaTMBHbIX 3aboneBaHnin. M3BecTHO, 4YTO B
pa3sutne bl 3HauMMbIM BKNag BHOCAT Hacnegyemble reHetudeckne daktopbl [1].
PaHee B Hawen nabopaTtopumn 6b11IM NOMyYEHbl JaHHbIE O BO3MOXHOM y4acTuUM reHa
Anxa2 Ha paHHux aTanax bl [2].

Llenbto HacToswen paboTbl SABASETCS W3yYeHME BAUSHUA MOAABMEHMUS
aKcnpeccumn reHa anxa2a Ha YHKLUMOHUPOBaHWE HEPBHOW cUCTEMbI Ha Moaenu Danio
rerio ¢ MICNoNb3oBaHNEM MOPOSTMHOB.

Ha paHHom atane paboTbl Hamu npoBoauncs Nogbop onTMManbHON A03UPOBKU
BBOAUMbIX MOP(OSNIMHOB MNyTeM aHanusa deHoTuna manbkoB Danio rerio. [Ons
WHIMOMPOBaHMS OKCMPECCUM TeHa Ha YpOBHe TpaHcnaumm Obinn noaobpaHsbl
mopdonuHbl Ha obnactm 5HTO m 1 sk3oH MPHK reHa anxa2a. YcTpaHeHue
Hecneundunyecknx 3ddeKTOB BBEAEHUA OMUIOHYKNEOTUAOB AOCTUranocb MyTem
nogaeneHuss akcnpeccun reHa p53 [3]. Ona  dopmMmpoBaHUA  KOHTPOJSTbHOM
mopdponuHoBon rpynnbl (Ko-Mo) 6bina ncnonb3oBaHa cTaHAapTHas KOHTPOSbHas
nocnegosaTenbHOCTb [4]. KonmyecTBo BBOAMMOrO BellecTBa coctaensno 1,5; 3 um
6 Hr. AHanuna dpeHoTuna nposoguncs ¢ 1 dpf (aeHb nocne onnogoTsopeHns) no 9 dpf.

AHanus nokasan, YTo BBeAeHMe MOPOSIMHOB B KONMYECTBE 6 HI NPMBOANIIO K
NoBbILLEHHOM cMepTHOCTU Y rpynnbl Ko-Mo. HaobopoT, BBeaeHne 3 Hr He NpUBOAMIO
K cmepTHoCcTM B rpynne Ko-Mo, no CpaBHEHWIO C MHTAKTHOW, HO fneTanbHOCTb Y
9KCnepuMeHTarbHbIX rpynn ocTaBanacb JOCTAaTOYHO Bbicokon K 9 dpf. [Npu BBeaeHnn
1,5 Hr MOpPGONMHOB BbLICOKOW CMEPTHOCTM He Habnganocb, MNO3TOMY Mbl
OCTaHOBUIIMCb Ha BBEAEHWM MMEHHO 3TOM [03UpPOoBKM. [lobGaBneHwe K Kaxaowm u3
nocriegoBaTenibHOCTEN  MOpPPONUHaA  aHTU-pS3  NPUMBOAUNO K CHWXKEHUIO
HexxenaTenbHbIX adekToB, kpome KombuHauum 5’ HTO + aHTn-p53.

[anee nnaHupyeTca NpOBECTU OLIEHKY NOAaBNEeHUs SKCNpeccumn reHa anxa2a
nyTeM aHanmsa ypoBHSA Oernka y ManbkoB B OTOOpaHHbIX rpynnax. [JaHHbin aHanua
NMO3BOSIUT OKOHYATENbHO BbIOpaTh KOMOGWHAUMIO MOPMOSNIMHOB ANA MUCCneoBaHuUs
BNUAHUA NofaBneHnsa anxa2a Ha PyHKLMOHMPOBaHNE HEPBHOW CUCTEMBI.

UccnedosaHue 8bInosiHeHO rpu rnoddepxxke epaHma PH® Ne 22-75-00013.
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Xapaktepusauus MeTansiM4yeckMx HaHo4yacTu,
obGpa3syrouwmxca npu nasepHon bmoneyaTu

lempawko J1. P12, Ogyapos A. B.3, )Kueapbkos B. C.1

Y Mhemumym gpomoHHbIx mexHomnoautl ®HUL| «Kpucmannozpagusi u gpomoHuka» PAH,
Mockea, Poccusi

2 Mockosckuti 2ocydapcmeeHHbIll yHusepcumem um. M. B. JlomoHocoea, Mockea, Poccust

% HayuoHanbHbIt uccniedosamernbsckull ueHmp «Kypyamosckuti uHemumymy, Mockea,
Poccus

B HacTosiLee Bpems BGuoneyatb Ha OCHOBe npAMoro
nasepHouHgyuupoBaHHoro nepeHoca (LIFT) [1] ¢ noBepxHOCTM nornoLaroLlemn
MEeTanM4yeckon MNMeHKM reneBbiX MUKPOKanenb LWMPOKO MNPUMEHSIETCS Ans 3agad
MeauUnHbI 1 BuoTexHonormm. Hanpumep, ¢ NOMOLLLIO nasepHon GuoneyaTn KNeTok
MIEeKOonuUTalLWMX  CO30alT  MHOFOCMOWHbIE  KNETOYHble  KOHCTpyKuuun  [2],
ncnornb3yemble B TKAHEBOW UHXXeHepun. Kpome Toro, BbiCOKasi CTeneHb nokanMsauum
NasepHoOro W3ny4YeHuss M MnepeHoc KpanHe Manbix OObEMOB rens Mno3BOMAOT
NpOBOANTb pas3deneHne MUKPOOHbIX KNETOK, B3ATbIX M3 CINOXHbIX MPUPOOHbIX
reTeporeHHbIx cpef [3].

OpHako Takonm MeToh neyaTtu npegnoniaraer, YTo 4YacTuubl MeTanna MoryT
NepeHoCUTbCS BMECTe C Knetkamu [4, 5] n okasbiBaTb HEraTUBHOE BIUSIHUE HA WX
XN3HeOeaTenbHOCTb B NPOLECCe KNeToYHOoro pocta. Kak n3ssecTtHo, B 3aBUCUMOCTM OT
dopMbI, pasMmepa 1 KOHLEHTpaLMM MeTaNMYECKNX YacTul,, C KOTOPbIMU KOHTaKTUpyeT
KneTka, CTeneHb TOKCUYECKOro BO34eNCTBUSA MOXET ObITb pa3nuyHom [6].

Llenbto paboTbl sBNAETCS WUCCNeAOBaHUE XapakKTEPUCTMK  MOSYyYEHHbIX
HaHoO4YacTUL, Ha OCHOBe 30510Ta, TUTaHa 1 Xxpoma. [1nsa nonyyvyeHus 4OCTAaTOMHOro A4S
nccnenoBaHus KonnyecTea MeTanMMYeckux Yactuy 6bina nposeaeHa abnsaumsa TOHKNX
MEeTanM4yecknx NfeHoK nocnefoBaTenbHbIMU HAHOCEKYHAHbIMM MMMyfbCaMyM Ha
NOBEPXHOCTU KIOBETbI C Bogon. Pabouuni gmanasoH 3Heprnn npm 3Tom coctaBun 16—
45 mkx (gnametp nepetsxkkm 30 mkm). Pasmepbl, dpopma, COCTaB HaHOYacTuL
onpegeneHbl  NOCPEACTBOM  CKaAHUPYKOLLEW  3NEeKTPOHHOW  MUKPOCKONMUKW  C
9HeprogMcnepcuoHHbiM  aHanusatopom. [lo  nonydeHHbiM  COM-n3obpakeHnam
NOCTPOEHbl pacnpedeneHns HaHo4acTuL, No pasmMepam B 3aBMCUMOCTU OT 3Hepruu
nasepHoro  wuMmnynbca. Pesynbratel  MO3BONSAKT  OUEHUTb  KOHUEHTpauuio
MEeTanM4yecknx 4acTul, B HanevaTaHHbIX MUKPOKaMMAX, YTO MO3BOMUT OTBETUTL B
AanbHenweM Ha BOMPOC O BAUAHUM HAHOYACTUL, Ha >KU3HECNOCOOHOCTb W
dyHKLUMOHAanNbHble 0COBEHHOCTM NEPEHECEHHbIX KINETOK.

Pabota BbiNonHeHa npu nogaepxke MuHUCTEPCTBA HaykM WM BbICLUErO
obpas3oBaHMsi B pamMKax WCMonHeHus paboT Mo rocygapCTBEHHOMY 3a[aHuio
OHUNL, «Kpuctannorpadpus un dpotoHnka» PAH B 4acTu nonyyvyeHUss TOHKUX MITEHOK,
rpaHta PH® Ne 20-14-00286 B uyactm abnsumn. Yactb paboTtbl, cBA3aHHasi C
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MUKpOCKonuen obpasuos, Obinia BbiNONHEHA Ha 06opyaoBaHUM PecypCHOro ueHTpa
30HOOBOW UM 3reKTPOHHOM Mukpockonuu  (Kypyatosckum komnnekc HBUKC-
npupoaonofobHbix TexHonornn HAL, «KypyaToBCKMI MHCTUTYT»).
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Mopckue auHodnarennatel Prorocentrum cordatum Kak MCTOYHUK
YHUKanbHbIX OMONOrMYecKkn aKkTUBHbIX BELLECTB C NMPOTUBOONYXOSIeBOM
aHTUMHBa3UBHOW aKTUBHOCTbIO

[Neukoeckas C. A., KHs3es H. A., ®unamosa H. A.

UHecmumym yumonoauu PAH, CaHkm-lNemepbype, Poccusi

sapechkovskaya@gmail.com

OunHodnarennatel Prorocentrum cordatum (Ostenfeld) Dodge, 1975 (CMHOHUM

Prorocentrum minimum (Pavillard) Schiller, 1933) — noTeHuManbHO TOKCUYHbIE
3yKapnoTMYeCcKne MMKPOBOAOPOCN, (DOPMUPYIOLLME BPEOOHOCHbIE LiBeTeHUs [1]. OHun
CUHTE3NPYIOT OonbllOe KOMMYECTBO pa3HOOOpasHbIX OMONOrMYeckn akTUBHbIX
BTOPUYHbIX METABONUTOB [2] M YHUKASbHBIX MUITMEHTOB, TaKNX Kak NEPULMHUH [3].
B paHHOM paboTe Obinn nonyvyeHbl BOAHbIE W  3TAHOMbHbIE 3KCTPaKTbl U3
KynbTUBUPYEMbIX KNeToK AnHodnarennatros P. cordatum. MNMonyyYyeHHble 3KCTPaKThbl
ObINN KONMMYECTBEHHO OXapakTepu3oBaHbl C NMOMOLLbIO CNEKTPOOTOMETPUYECKOTO
aHanusa. B kayecTBe onyxoneBblX KNeToK-MULLEHEN UCMONb30Banun KynbTypbl KNEeToOK
Muenosenkosa Yyenoseka K562 n mbilumHou renatomsl MH-22a.

MeTtogom MTS-Tecta ObiNO NOKasaHO, YTO KakK CNMpPTOBble, Tak U BOAHbIE
9KCTPaKTbl NPUBOAUIMN K CHKEHWUIO KONUYECTBA XMBbIX KNEeToK B KynbType K562 Ha
38,7 n 44,4 % cooTtBeTCcTBEHHO. C NOMOLLBIO MPOTOYHOM LMUTOMETPUN Obino
YyCTaHOBIEHO, 4YTO 0bpaboTka KynbTypbl KreTok K562 BOAHbIMM 3KCTpaKTamMu He
npuBoauna K 3HaYUTENbHbIM W3MEHEHUAM B pacnpefeneHum Knetok no asam
KNeToYHOro Lukna, B TO BpeMS Kak B KynbType MH-22a Habnoganocb yBenuyeHue
KonuyecTtBa KreTok B S-dpase Ha 44 % u ero ymeHblweHne B GO/G1-¢hase Ha 45 %.
[Mpn 3TOM HM B OAHOM M3 IKCMEPMMEHTOB KOSIMYECTBO anonTOTUYECKMNX KITETOK nocrne
06paboTkn NONy4YEHHbIMWN SKCTPaKTaMM AOCTOBEPHO HE U3MEHSASIOCH MO CPABHEHUIO C
KOHTpOSEM.

MeTogom ckpeTy-Tecta 6bino 0bHapyXeHo, YTO CMOCOOHOCTb KYNbTYpbl KNETOK
MH-22a K Murpaumm cHmxanacb B 2,5 pasa rno OTHOLIEHUIO K KOHTPOM cnycta 72 4
nocrne o06paboTkM CNMPTOBLIMM 3KCTpakTamn. B TO e Bpems aaresvMoHHas
CcnocobHOCTb CHMXKanach B 4,8 pasa No CpaBHEHMIO C KOHTponeM. BoaHble aKCTpaKThl
e He oKasblBanu 3Ha4YMMOro BANAHUA Ha NOLABUXHOCTb W afresuto KneTok.

Takum o06pa3oMm, 3TaHOSbHbIE 3KCTPaKTbl, BblOEMEHHbIE U3  KMETOK
AnHodnarennatTos P. cordatum, npnBOAUIIM K CHUXXEHUIO NOTeHLMana nogsmxxHOCTH
KneTok-muweHen. llony4vyeHHble AaHHble OTKPbIBAKOT LUMPOKME MEPCneKkTuBbl ANs
AanbHeuwero n3yvyeHns AencTBus NonyyYeHHbIX 3KCTPaKTOB in Vivo.

Paboma noddepxxaHa epaHmom PH® Ne 22-14-00056.

1. Hajdu S., Pertola S., Kuosa H. // Harmful Algae, 4, 471-480 (2005).

166



Assuncdao J., Guedes A.C., Malcata F.X. // Marine Drugs, 15, 393 (2017).
Onodera K.l., Konishi Y. et al. // Marine Drugs, 12, 1773-1787 (2014).
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AHanu3 reHeTn4Yeckomn perynsaumm B apcpekre MOHU3NPYHOLLIETO U3NTy4YEeHUA
Ha CTPecCOoBble CUrHasnbl pacTeHun

[Mupoeosa [1. A., 30o06Hosa T. A., JladetiHoea M. M.,
puHbepe M. A., BodeHees B. A.

HauyuoHanbHbil uccnedogsamernbsckuli Huxea2opodcKuli 20cydapCcmeeHHbIl
yHusepcumem um. H. U. JTobayesckozo, HuxHuti Hoezopod, Poccus

poly.h@mail.ru

NoHunsupyrowee wnsnydenve (M) 3HauuTenbHO BNUSET Ha BaXHewnwwuve
dmamonorndyeckne npoueccobl pacteHnn [1]. B ecTecTBEHHbIX YyCrnoBusax ocoboe
3HayeHne MoxeT umeTb adpdekt NN Ha cTpeccoBble curHansl, opmMupytoLine
agantauyuio K npupoaHbiMm daktopam. OguMH M3 TUMNOB CTPECCOBLIX CUrHanoB —
anekTpuyeckme curHansl (3C), BO3HMKaOLWME B OTBET HA pasnuyHble pasgpaxuTenu
(HarpeB, oxnaxgeHue, MexaHn4eckoe Bo3gencTeme n gp.). B npeobpasosaHun 3C B
dYHKUNOHArbHbBIM OTBET MPUHMMAIOT y4acTue Apyrne CUrHarbHble CUCTEMBI, BKIOYas
ropMoHanbHyto. CTpeccoBble (PMTOrOPMOHBI y4acTBYKOT B onocpegoBaHHoM JC-
N3MEeHeHNN akTUBHOCTU (POTOCUHTE3a, TpaHCnnpaLmm, 3KCNpeccum reHos [2].

K HacToswwemy BpeMeHn nokasaHo, 4to M cnocobHO okasbiBaTb 3dEKT Ha
napamMeTpbl Bbl3BaHHbIX JIoKanbHbIM cTpeccopom IAC [3]. Adbdektbl MW moryT BbiTb
obycnoBneHbl W3MEHEHWEM YPOBHA IKCMPECCUMM FEHOB, 3arnyckaeMblM [fliaBHbIM
0bpa3om M3MEHEHMEM COAEPKAHUS aKTUBHbIX POPM K1crnopoaa npu obnyyeHuun.

NccnepoBaHus BbINOMHEHbI Ha 15-AHEBHbIX NPOPOCTKax nweHuubl (Triticum
aestivum L.). ObnyyeHne npoBoaunu B TedyeHue 15 gHel mMcTouyHukom 0Sr—0Y
(aktmBHOCTbL — 0,1 MBK; MowHoCTb J03bl — 31,3 MK p/4; nornoweHHasa go3a — OKoSo
11,3 MIp). YpoBeHb akcnpeccun reHoB oueHnBanu metogom [LIP B peanbHom
BpemMeHn. AHanumaupoBanu reHbl OenkoB, MNOTeHuManbHO obycnosnueBatoLmne
adbdektol MM Ha BC, n reHbl 6enkoB OGUOCUHTE3a CTPECCOBLIX (PUTOrOPMOHOB.
PedepeHcHble reHbl — B-aktnH (ACTB) u romonor 6enka cnusaHna sakyonen (MON1).
[MonyyeHHble pesynbTaTbl aHanm3anposanu no metoguke AACH.

Y o06ny4eHHbIX pacTeHUn u3MeHsTcs napameTpbl OC: yBenuumBarTCH
amnnMTyga U CKopocTb pacnpocTpaHeHnsa. OGHapyXeHO CHUXEHWE 3KCMPEeCCUmM reHa
kanuesoro kaHana SKOR nog snusHuem WUW. lNpoBeneHHbIM aHanuM3 akcnpeccuu
reHOB MHTepeca NO3BOMAEeT ONpeaennTb BKag reHeTu4eckon perynauum B ekt
MW Ha cTpeccoBbI CUTHAMNWUHT.

Paboma 8bIMoJsIHeHa npu ¢uHaHcosoU rnoooepxke rnpoekma
Ne 075-15-2021-1068.

1. Volkova P.Y. et al. // Curr. Opin. Toxicol. 30, 100334 (2022).
2. Ladeynova M.M. et al. // Plants. 9, 10 (2020).
3. Grinberg M.A. et al. // Environ. Exp. Bot. 184 (2021).
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NoeHTUpukauma ogHOHYKNEOTUAHbLIX NOSIMMOPPU3IMOB
B reHoMax pacteHun Arabidopsis thaliana, npouspacTtaBLumnx
Ha TeppPUTOPUM 30HbI OTYYXKAEeHUA YepHoObINbckon ASC

[odnyukut M. C., BopoHexckas B. C., briuHosa A. A., babuHa . /.,
Lllecmepukosa E. M., Kasakosa E. A.

HUL «Kypyamosckuti uHcmumymy» — BHUMPAS, O6HuHcK, Poccusi

mikhail.podlutskii@gmail.com

B akcnepumeHTe wucnonb3oBanu BTOpoe nokoreHne cemaH Arabidopsis
thaliana, nony4yeHHoe w13 wmaTepuana, OTOOpPaHHOrO Ha TeppUTOPMAX ObIBLUMX
HaceneHHblX nyHKToB (BabunmH u MacaHbl), nNoABEpPrIMXCA pagMOaKTUBHOMY
3arpsisHeHUIO B pe3ynbTaTte aBapum Ha YepHobbinbckon ASC.

[Mony4yeHHble cemeHa npopawuvBann Ha TBepaoW nuTaTesibHOW cpeae
Mypacure — Ckyra B KnmmaTtuyeckon kamepe Sanyo MLR-351 B TeyeHne 13 gHeun B
pexume AAMHHOIo CBETOBOrO AHS. M3 nony4eHHbIX NPOPOCTKOB BbIAENANMN FEHOMHYIO
OHK ¢ ucnonb3oBaHvem Habopa peareHtoB «COPB-TMO-B» no craHgapTHOMy
npoTokony BblaeneHusa. [lonyyeHHble o6pa3ubl nepefjaBanyM B KOMMNAHUIO
3A0 «EBporeH» ansi BbIMOSIHEHUS MOSTHOFTEHOMHOIO CEKBEHMPOBaAHUSA Ha npubope
lllumina NovaSeq 6000. B pe3ynbTaTe CEKBEHMPOBAHUS ObIO MOMyYEHO
3.714.666.806 npoyTeHUN.

KayecTBO MNOMyYeHHbIX LaHHbIX CEKBEHWPOBAHWA OLIEHMBANMU MNpyv MOMOLLMN
FastQC v. 0.11.9 n MultiQC v.1.10. lNpo4TeHns HM3Koro kavyectesa PuUbTPOBaNn c
ncrnonb3osaHvem Trimmomatic v.0.39 [1]. Samtools v.1.16.1 [2] n bwa-mem2 v.2.2.1
[3] npumeHsaNn ONs KapTUPOBaHUA OYMLLEHHBLIX MPOYTEHUA HA 3TaNOHHbLIA FEHOM
TAIR10. NgeHTnmkaumio ogHOHYKNEOTUAHbIX NonuMopdnamo (SNP) BbINONHANM C
nomoubto GATK4 v.4.3.0 [4]. SnpEff v.1.1. [5] npumMmeHsann ona aHHOTaumMm BO3MOXHbIX
BapuaHToB SNP, nonyyeHHbIX U3 KaTanora reHeTU4eCkom U3MEHYMBOCTU pacTEeHUN
“1001 Genomes” [6].

Onsa npopocTtkoB A. thaliana, nony4eHHbIX M3 mMatepuana, oTobpaHHOro B
BabuuHe, 6bin ngeHTudmnumnpoBaH Habop, coctoawmim ns 310.240 ogHOHYKNEOTUAHBIX
nonumopduamoB, 16.112 SNP aBnanucb yHuKanbHbiMU. [ONs NpOpPOCTKOB,
nony4YeHHbIX U3 mMaTepmana, otobpaHHoro B MacaHax, 6bif0 MAEHTMOULUMPOBAHO
439.783 OAHOHYKNEOTUOHbLIX NoNMMopdnamMoB, 13 kotopbix 33.217 SNP He Obinun
aHHoTupoBaHbl B kaTanore “1001 Genomes”.

Cpean yHuUKanbHbIX OAHOHYKNEOTUAHbIX MNONIMMOPMU3MOB ANA  KaXnoro
yyacTtka 6bin ngeHtTudmumpoBaH obwmmn Habop, coctodawmn n3 12.368 SNP, a Takke
3.744 SNP (ba6buuH) n 20.849 SNP (MacaHbl), kKOTOpble NpeacTaBnsalT UHTEPeC B
M3y4eHUM BO3MOXHbIX MNPOLECCOB afantauunm pacTeHuh K pagvaumoHHOMY
BO3JENCTBUIO.
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Paboma ebinonHeHa rpu noddepxxke Pocculickoeo Hay4Ho20 ¢hoHOa (2paHm
Ne 20-74-00101).

1. Bolger A. M., Lohse M. et al. Trimmomatic: a flexible trimmer for lllumina sequence
data // Bioinformatics. 30, 2114-2120 (2014).

2. Danecek P., Bonfield J. et al. Twelve years of SAMtools and BCFtools // GigaScience.
10 (2), 1-4 (2021).

3. Li H., Durbin R. Fast and accurate short read alignment with Burrows—Wheeler
transform // Bioinformatics. 25 (14), 1754-1760 (2009).

4, McKenna A., Hanna M. et al. The genome analysis toolkit: a MapReduce framework
for analyzing next-generation DNA sequencing data // Genome Research. 20 (9), 1297-1303
(2010).

5. Cingolani P., Platts A. et al. A program for annotating and predicting the effects of
single nucleotide polymorphisms, SnpEff // Bioinformatics. 6 (2), 80-92 (2012).

6. 1001 genomes consortium. 1,135 genomes reveal the global pattern of polymorphism
in Arabidopsis thaliana // Cell. 166 (2), 481-491 (2016).
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OLeHKa NoABMXHOCTU KneTok FetMSC, BbiAeneHHbIX U3 KOCTHOro Mo3ra
3IMOpUOHa Yenoseka, B npouecce pensiMKaTUBHOroO CTapeHus

[MonsiHckast A. B.1, 'opb A. 1.2, MycopuHa A. C.1, lNonsaHckas . .1, bobkos 4. E.1

t Miemumym yumonoauu PAH, CaHkm-lNemep6ype, Poccusi
2 CaHkm-INemepbypackull nonumexHudyeckuti yHusepcumem [Nempa Benukozo,
CaHkm-lNemepbype, Poccusi

Polyanskaya.nastyal8@gmail.com

Wccneposann noaBwkHOCTb kneTok FetMSC B npouecce pennukaTUBHOMO
crapeHus (PC). HapyweHus KneTOYHbIX MUrpauMOHHbIX MPOLIECCOB MNPUBOOAT K
yxXyaweHunto pereHepaumn Tkaden [1]. Ona wncnonb3osavms MCK B 6uomeguumHe
Heobxoaumo msyveHne PC-accoummpoBaHHbIX N3MEHEHUI KITETOYHOW NOLBUXHOCTH,
OCHOBHbIMW CUTrHarnbHbIMW perynsaropaMmm Kotopon anawTca manble [ Tdasbl
cemenctea Rho. KntodeBbiM HuxecToawmumM adpdektopom manon ['Tdasbl RhoA wn
perynaTtopomM akToMumo3nHoBoro umtockeneta sasrnsetcd ROCK1-kMHasa, koTopas
cnocobecTByeT hopmupoBaHuio ctpecc-ombpunn [2]. JInsodocdaTtngHaa kucnorta
(LPA) saBnseTtcsa aktMBaTopoM curHanbHoro nytm Rho, a Y-27632 - ero
NHrMéuTopom [3].

B paboTte ncnonb3oBanu KneTo4Hyto nuHmo FetMSC, BbigeneHHyo N3 KOCTHOro
Mo3ra ambpuoHa 4YenoBeka, nonyyeHHyw u3 LKIT «Konnekuus KynbTyp KNeToK
no3sBoHOYHbIX» WMHL, PAH. KneTku B penkom nocese nomewann B 6-NyHOYHbIN
nnaHwet: 3 NyHkn ¢ 1%-HbiM FBS (koHTponb, 1Hr/mn LPA, 10 MM Y-27632) n 3 — ¢
10%-HbIM FBS. [Ina namepeHus cpegHen CKOpoCTU KNeTok Ha naccaxax 12, 16, 20 n
26 aHanu3upoBanu TPEeKU KNeTOYHbIX OBWXEHWN, 3anucaHHble B TeyeHue 24 4 C
NMOMOLLbIO CUCTEMBI NMPUKNU3HEHHOW KOH(POKarNbHOW MUKPOCKOMUN.

BbINo nokasaHo, 4TO Ha NPOTSKEHUM KyNbTUBMpoBaHnA B 1%-Hom FBS ¢ 12-ro
no 26-n naccaxu cpeaHsis CKOPOCTb KNETOK HE N3MeHsiNnaco.

CpegHsisi ckopocTb kneTok B 10%-Hom FBS Ha 12-m n 26-m naccaxax 6bina
Bblwe, YeM B 1%-Hom FBS.

B 10%-Hom FBS ckopocTb cHwxanacb ¢ 12-ro no 20-n naccax, a Ha 26-m
naccaxe BO3pocra [0 ypoBHA 12-ro naccaxa. [lowaroBbin aHanua nokasarn, 4To B
10%-Hom FBS ckopoCTb KNeToK Ha 12-M naccaxe He MeHAnacb B TedyeHue 24 4, Ha
OCTanbHbIX MNaccaxax MNPOUCXOAUNO CHMXXEHUE CKOPOCTU KMeTOK B npouecce
HabnoaeHusi. B 1%-Hom FBS Ha Bcex naccaxax CKOpPOCTb KIMEeTOK 3HaunTenbHO
CHWXarnacb B TeyeHue 24 y.

lMokasaHo, 4To Ha naccaxax 12, 20 (1%-Hbih FBS) CKOpOCTb CHMXanacb noj
aenctemem LPA, a Ha naccaxe 20 (10%-Hbin FBS) — yBenuuneanace. [og aencremem
Y-27632 cKOpOCTb KMNEeTOK CHWXanacb Ha naccaxax 12, 26 (1%-Hein FBS) n 16, 20
(10%-HbIn FBS).
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Mopdornormnyecknin aHanus nokasan, 4to PC conpoBoxgaeTcs yBeriMyeHnem
pa3MepoB KNeTok 1 KoadduumneHTa NoKansHOM CBA3HOW opakTanbHOW pasMepHOCTU
aKTMHOBOIO LUMTOCKeseTa.

1. Turinetto V., Vitale E., Giachino C. Senescence in human mesenchymal stem cells:
functional changes and implications in stem cell-based therapy // International Journal of
Molecular Sciences. 2016. V. 17. No. 7. P. 1164.

2. Ridley A.J., Hall A. The small GTP-binding protein rho regulates the assembly of focal
adhesions and actin stress fibers in response to growth factors // Cell. 1992. V. 70. No. 3.
P. 389-399.

3. Narumiya S., Ishizaki T., Ufhata M. Use and properties of ROCK-specific inhibitor
Y-27632 // Methods in Enzymology. Academic Press. 2000. V. 325. P. 273-284.
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DeTtekTupoBaHue cneundmyecknx nocnegosarensHocten AHK
Ha OCHOBe KonnarteparnbHOM akTUBHOCTU cucteMbl CRISPR Casl2a

[Nomebicbesa A. C., ApceHues A. H., MenbHukos A. C.,
CepoobuHues I1. KO., Xodopkosckuu M. A.

CaHkm-lNemepbypackuli nonumexHu4eckul yHusepcumem lNempa Benukoeo,
CaHkm-lNemepbype, Poccusi

alina.potyseva@yandex.ru

B Hawwn gHn Bce Bonee akTyanbHOW CTaHOBUTCS Npobrnema pacnpocTpaHeHus
pas3nuyHbiX 3aboneBaHun [1]. Bupycbl MyTupytoT, a 6aktepum npuobpeTatoT
PE3NCTEHTHOCTb KO BCe BonbLuemy Yncny aHTMbnoTukos. NoaTomy paspaboTka HOBbIX
ONarHoCTUPYOLLMX CUCTEM, MO3BONSAKOWMX pacno3HaBaTb MaTOreHHble 4acTuubl B
obpasuax, ABnseTcst OMeHb akTyanbHou 3agadvyen. OgHUM U3 kKaHaNL4AaTOB Ha peLleHne
AaHHoM npobnembl siBnstoTca cuctembl CRISPR/Cas, sasnswowmecs 3almTHON
cuctemon Baktepuin un coctoswmne m3 Cas-6enkosB (Hykneas) u rugoson PHK [2],
KOTOpble OCYLLeCTBNAT cneumduyeckoe paspesaHne YyxepoaHOro reHeTU4eckoro
maTtepuana (OHK nnn PHK).

Llenbto gaHHom paboTbl 9BNGeTCs OonTUMM3auus MEeTOAO0B OeTeKTUPOBaHUS
cneundundecknx nocneposartenoHocten [OHK Ha ocHoBe CRISPR-cuctem. [Ons
peanu3aunn AaHHoM uenn npumeHsanacb cuctema CRISPR/Cas12a, kotopas,
noMmMmMo  cneumcunyeckon akTMBHOCTM, oObnagaer Takke KonnatepanbHOwm,
3aKkniyaroLlenca B HecrneyndmnyeckoMm pacluensieHnn HeueneBblX OAHOHUTEBBIX
dparmeHToB OHK 1 akTusupyowencsa Tonbko B Criyd4ae y3HaBaHUS KOMMIEKCOM
Casl2a cneundumyeckon OHK-muwenn. Ona Buyanusauynmn 3ToM akTMBHOCTU Bbinn
MCcnonb3oBaHbl cneundudeckme monekynol — JHK-30oHab!. Ona TectpoBaHusa 6binm
oTtobpaHbl gBa Tuna 3oHgoB: FAM-BHQ1 u Cy3-Cy5. [lepBble cogepxanu Ha
NPOTMBOMOSIOXHbLIX KOHLAaX ogHoHUTEeBOW Mosekysbl AHK dnyopodop u racutens [3],
NnoaaBnsOLWmM CBeYEHNe oryopecLEeHTHbIX YacTuy, Npu Manbix pacctoaHuax. Nocne
Hecneungunyeckoro pacluensnieHmst Takoro 3oHaa Cas-Hykneasomn pacCTosiHue mexay
MeTKaMWn yBeIiM4MBaEeTCH, YTO NPUBOAMT K MOSABMEHUIO CUrHana gnyopecueHumnu.
Bo BTOpoM criydyae Ha KOHUax 30HOa Haxoaunucb ABa driyopodopa, 3Heprus ot
OZHOro U3 HUX nepexoauT K gpyromy no npuHumny FRET, 4To 1 Bbi3biBaeT cBeveHne
Ha pa3HbIX ANMHAX BOSH B 3aBUCUMOCTW OT TOrO, B KAKOM COCTOSIHUM HAaXOA4UTCS 30HL,
(@o unu nocne pacwennexus).

B pesynbtate npoBegeHHbIX WUCCnefoBaHWM ObliM  OXapakTepu3oBaHbI
BO3MOXHOCTM [OeTeKkTupoBaHusa cneuuduyeckux nocnegosatensHocten [OHK c
MOMOLLbIO  30HOOB, codepxawux napbl  «dgnyopocdop — dnyopodop» w
«pnyopodop — racutenb», U ObInM nogobpaHbl onTUMarnbHble YCROBUSA ONs WX
paboTbl.
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Paboma ebinonHeHa rnipu noddepxke MuHucmepcmea HaykKu U 6biCUE20
obpa3oeaHus 8 pamkax ripogpammbi «[lpuopumem-2030» (coenaweHue Ne 075-15-
2021-1333 om 30.09.2021).

1. Cheung G.Y.C., Bae J.S., Otto M. Pathogenicity and virulence of Staphylococcus aureus //
Virulence. 2021. V. 12. No. 1. P. 547-569.

2. Paul B., Montoya G. CRISPR-Cas12a: functional overview and applications // Biomedical
Journal. 2020. V. 43. No. 1. P. 8-17.

3. LiY. et al. Rapid one-tube RPA-CRISPR/Cas12 detection platform for methicillin-resistant
Staphylococcus aureus // Diagnostics. 2022. V. 12. No. 4. P. 829.
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UccnepoBaHne oco6eHHOCTEN TPAHCKPUNTOMa O3UMOIro AYMEHSA
nocrne BO34eNCTBUA raMMa- U MPOTOHHOIO U3Jy4YeHUs

[passH A. A., lNModnyukut M. C., LLlecmepukosa E. M., Kasakoea E. A.

HUL «Kypyamosckuti uHcmumymy» — BHUMPAS, O6HuHcK, Poccusi
prazyana@yahoo.com

ObnyyeHne uvHOYUMPYET CTPECCOBbIA OTBET B pPaCTEHUAX, KOTOpbIv
CYLWEeCTBEHHO BIMSET Ha (PU3NONorMyeckme npoLeccbl Ha pasfnuyHbIX YPOBHSAX; B
CBOI0 o4Yepeb, TakMe peakuumn ConpoBOXAATCA NU3MEHEHUSMIN NPOGUNS IKCpeccun
reHoB. Llenblo uccrnenoBaHWa CNYXWUT U3yYeHWe BO3AEWCTBUSA HeneTarbHbIX 03
NOHN3MpPYIOLLIEro nanydyeHus. B cuny cneumdunvHOCTM Takoro Bo3gencTens O4HOM U3
3aiay CTaHOBUTCS MOMCK 3KCNPECCUPYIOLLNX FEHOB, KOTOPbIE aKTUBU3UPYIOTCSH B OTBET
Ha cTpecc [1].

O6bekToM mnccnegoBaHus ABRASAMCb NpopocTkm Hordeum vulgare L. copta
®okc 1. daHHbI cOpT ss4MeHA obnagaeTt BbICOKOM NMIACTUYHOCTBLIO; KpOME TOro, Y-
n3riy4eHue okasblBaeT CTUMynupyloLlLee AencTBue Ha Mopdonorndeckne nokasartenu
NPOPOCTKOB Nnocrne obny4yeHnsa cemsH [2].

NCTOYHMKOM y-M3nyyeHus siBnanacb ycrtaHoska «AraTt» (Poccus) ¢ M30Tonom
60Co. OO6nyyYeHMe npOTOHaMU MPOBOAWUMM HA KOMMMEKCe MNPOTOHHOM Tepanuu
«lMpomeTteyc» (Poccus). lMornoweHHaa ao3a Ansi NPOPOCTKOB siMEHsT npu o6omx
TMnax usny4vexusa cocrtasuna 15 Ip.

Cnycta 24 4 nocne obnyyeHns Bblgensnu PHK ¢ ucnonb3oBaHnem
cneunanusnpoBaHHoro Habopa Genedet Plant RNA Purification Mini Kit (Thermo
Fisher Scientific, CLUA) no npotokony npoussogutens [3]. CekBeHnpoBaHue napHbIX
npoyteHnn (Paired-end Sequencing) Ha npubope npou3Bogunocb Ha npubope
lllumina NovaSeq 6000 (CLUA) B Tpex NOBTOPHOCTAX.

Mocne 06paboTkM MOMyYeHHbIX AaHHbIX AnddepeHumanbHy0 3KCNPEeCCuo
reHoB nMpeAcTaBnaAnuM B Buae norapudma kpaTHoro wu3mMeHeHus (log2FC).
[MoBbIWeHHbIM  cyuTanca ypoBeHb akcripeccun log2FC =2 1. Cratuctuyeckas
3HAa4YMMOCTb NS NonyyYeHHbIX pe3ynbTaTtoB aHanusa c ydetom FDR coctasuna 0,05.

[Mpun cpaBHeHUn gudpepeHLnanbHO IKCNPECCUPYEMbIX FTEHOB B NMPOPOCTKax
SYMEHs1 Nocrne OencTBusS ABYX TUMOB U3Ny4yeHUss HamMu BbINo BbiSIBNEHO 442 reHa C
MOBbILLEHHOWM 3KCMPEeCcCUen, cpeam KoTopbiX 12 nmenn BbICOKYH aKCnpeccuto y obomnx
TUMOB U3NYyYeHUs.

Pe3ynbmamsi nony4eHsl npu ¢puHaHcosoU noddepxke MuHucmepcmea HayKu
U 8bicwee2o obpasosaHusi P® (coenaweHue Ne 075-15-2021-1068 om 28.09.2021).
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MNepeHanpaBneHne meTabonnMyeckux nyTem NMIU3NHNPOAYLIMPYIOLLEro lWTaMmmMa
Corynebacterium glutamicum Ha npogyKuuio BanuHa 3a cyeTt moaudukaumm
reHoB 6MocuHTe3a 06enx aMMHOKUCTIOT

Po3saHuesa B. B., lllepemembesa M. E., AHycppues K. 3., JleoHosa T. E.,
KanuHuna T. U., SlHeHKko A. C.

Kypyamosckuli Komrnekc eeHemu4yeckux uccredosaHul
HauuoHaneHo20 uccriedogsamernbckoao ueHmpa «Kypyamoesckul uHemumymy,
Mocksa, Poccusi

v.rozantseva@bk.ru

PaunoH cenbCckoxo3ancTBEHHbIX XXMBOTHbIX JOJDKEH COAepXaTb He3aMeHUMble
aMWHOKMCNOTbI, B Y4acTHOCTW BanuH. Ero npumeHeHue kak kopmoBon [Job6aBku
NONOXUTENbHO CKa3blBaeTCsA Ha KadecTBe U Konuyectse msica [1]. Poct cnpoca Ha
NPOAYKLMIO XXUBOTHOBOACTBA BEAET K POCTY MUPOBOrO pblHKa BanuHa, Ho B P® BanuH
noka He npousBogutca. Co3gaHve Takoro npouM3BOACTBa Heobxoaumo Ans
NPOAOBONbCTBEHHON 6E30MaCHOCTN HaLLEW CTPaHbl.

Cambii BbIrOAHbBIN CNOCO6 MOMy4YeHUS aMUHOKUCAOT — BUOTEXHOMOMMYECKUNA.
OgvH  u3  nyywunx 6as3oBblX MUKPOOPraHM3MOB AN CO34aHMS  LUTaMMOB-
npoayueHToB — Corynebacterium glutamicum. B Hawewn nabopatopum metogammu
mMeTabonuyeckon nHxeHepun Ha ocHose C. glutamicum co3gaH NpoAyUEeHT NU3nHa.
B HeMm ycuneHbl n BMocmHTE3 NnM3nHa, 1 obpasoBaHne HyXHbIX AN 3TOro npouecca
nupyBata 1 HAL®H. Te xe coeguHeHusa tpebytotca ana 6uocmHTesa BanuHa [1], n
paHee Mbl CyMenu u3 MNpPOMEXYyTOYHOro nuavHnpogyuupytouwero wramma (VG)
NoNyYnTb BanuHNpoayumpyowmm [2].

B paHHom wuccnepoBaHmm wtamm VG AilvVA B3sanum kak 0a3oBbl, 4YTOObI
CPaBHUTb BIIMSHME Ha NPOAYKLUMIO BanuHa pasnuyHbIX Moaudukaumm nepBoro
depmeHTa ero buocunHTesa auetonaktatcmHTasbl (AHAS, npoaykT reHos ilvBN) [1]:
psaa MyTauum CTPYKTYPHOW 4YacTu reHa ilvN, CHumarwmx peTpouHrnbrnpoBaHue
AHAS [3, 4], n 3ameHbl npomoTopa reHoB ilVBN CWUNbHbIM KOHCTUTYTUBHbLIM
NPOMOTOPOM AN yCuneHus wux akcnpeccun. Haubonblwmi addekT nokasanm
nocnegHaa mogmdukaumna n ogHa U3 mytaumi reHa ilvN: B oboumx cnyyaax npogykuus
BanuHa Bblpocna BaBoe. OAHaKo HOBble LWTaMMbl MO-NPEXHeMY npoayumpoBanu
nm3unH. Wtamm VG HeceT To4yeyHywo MyTauuio B reHe lysC, cHumaroLyto
peTpovHrMbupoBsaHue  kKogupyemoro wum  depmMeHTa OuMOCMHTE3a  NU3unHa
acnapTaTknHasbl. Bo3BpalueHue reHa lysC K AMKOMY TUNY Y HOBbIX LUTAMMOB NPUBENO
K MpeKkpaLleHnio NpoayKumMn Nn3nHa n pocTy npoaykumm sanuHa B 1,5 pasa.

Pabota ¢ Haubonee npoOAYKTMBHbIMM LITaMMaMu MNPOAOIXUTCS: Oyaet
MOBbILWEHA aKTUBHOCTb Crieaylowmnx epmMeHToB nyTn BuocnHTesa BanuHa. MItorom
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CTaHeT BbiiBreHne Hanbonee achbpekTMBHON KOMOBMHALMN MyTaunii, KOTOPYIO MOXHO
MCNonb30BaTh NPU CO34aHUM MPOMBbILLSIEHHOrO NPoAyLEeHTa BanuHa.

Paboma noddepxaHa eocydapcmeeHHbIM 3adaHuem HUL] «Kypyamosckul
uHcmumymy (Ne AAAA-A20-120093090015-2 om 30.09.2020).

1. LWepemetbeBa M. E. 1 pgp. PauunoHanbHas  meTabonuyeckas  MHXeHepus
Corynebacterium glutamicum ans npogykumm L-BanuHa // BaBUnoBCKui XypHarn reHeTukun u
cenekumn. 2023. T. 26. Ne 8. C. 743-757.

2. LepemetbeBa M. E. n ap. Wcnonb3oBaHne KopuHebakTepmanbHbIX LWTaMMOB-
NPOAYUEHTOB IM3WHA Kak nnatopmbl ANs CO3aHUs MNpoAyLEeHTOB pasBeTBMEHHbIX
amunHokucnot // buotexHonorud. 2018. Cneusbinyck. C. 58.

3. Elisdkova V. et al. Feedback-resistant acetohydroxy acid synthase increases valine
production in Corynebacterium glutamicum // Applied and Environmental Microbiology. 2005.
V. 71. No. 1. P. 207-213.

4. Hasegawa S. et al. Improvement of the redox balance increases L-valine production by
Corynebacterium glutamicum under oxygen deprivation conditions // Applied and
Environmental Microbiology. 2012. V. 78. No. 3. P. 865-875.
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RecN — kntoyeBoun 6enok SOS-oTBeTa

Powekmaesa B. []., Xodopkosckuti M. A., Mopo3osa H. E.

CaHkm-lNemepbypackuli nonumexHu4yeckul yHusepcumem lNempa Benukoeo,
CaHkm-lNemepbype, Poccusi

victoria.rd@yandex.ru

SOS-0TBET — NPOLIECC, KOTOPLIA BO3HUKAET B KNeTke n3-3a nospexaeHus QHK.
Pesynbtatom aktmBaumm SOS-oTBETa MOXET SABNATLCA TOYHOE BOCCTAHOBMEHUEe
noBpexaeHHblx yvacTtkoB [AHK, a Takke agantauma Gaktepum K noBpexparowemy
Bo3aencteuto [1]. 3a cuet atoro SOS-0TBET NpeacTaBndeT cobon BaXHbI MEXaHNU3M
agantauumn 6akTepun K 4enCcTBU0 aHTUBMOTUMKOB. Ha cerogHAaWHNN AeHb aganTauus
Oaktepun K aHTMBMOTMKaM HBNSIeTCA OAHOM U3  CcaMblX OCTPbIX npobnem
drapmakosniormm u MeauumHebl.

Wcenepyembin Hammn 6enok RecN akcnpeccupyeTcs M OEWCTBYET Ha paHHen
ctagum SOS-oTBeTa U 4BNAETCA OOHUM U3 KNHOYEBbIX (PAKTOPOB YCMELLUHOro
npoTekaHna gaHHoro npouecca [2]. CoBpeMeHHble 3HaHMsA 06 akTMBHOCTU Gernka
RecN orpaHuMyeHbl B OCHOBHOM AaHHbIMM iN Vivo [3, 4], U3 KOTOpbIX CnegyeT, YTo aToT
Oenok gBnsieTcsa HeobxoaMmbiM And npaBunibHOM peanu3aumm SOS-oTBeTa MU
ycnewHon penapauuun AHK 6aktepuin, ogHako yHKUUK 1 MEXaHU3Mbl ENCTBUSA 3TOMO
Genka 4o cux nop He SICHBbI.

B pamkax gaHHom paboTbl NPOM3BOAUNUCH KNOHUPOBaHME bryopecueHTHO-
meuveHoro RecN Escherichia coli B 3KCNpeCcCUMOHHbIN BEKTOP, IKCMPECCUst AaHHOro
Genka B kneTkax E. coli n BbiscCHEHWE ero nokanusauun BHyTpu 6akTepnin MeToA0M
doryopecuyeHTHON MUKPOCKOMUM.

Takmm obpasom, B pesynbTaTe paboTtbl Gbinv nogobpaHbl napameTpbl Ans
akcnpeccum 6enka RecN u BbissicHEHa ero nokanunsauus B kneTtkax E. coli, B Tom uncne
B cocTosiHuM SOS-oTBeTAa.

UccnedosaHue 8birnosiHeHo 3a cyem 2paHma PH® (npoekm Ne 22-74-00072).

1. Podlesek Z., Zgur Bertok D. The DNA Damage Inducible SOS Response Is a Key Player
in the Generation of Bacterial Persister Cells and Population Wide Tolerance // Front.
Microbiol. 2020; 11: 1785.

2. Odsbu I., Skarstad K. DNA compaction in the early part of the SOS response is dependent
on RecN and RecA // Microbiology. 2014; 160 (Pt 5): 872-82.

3. Alonso J.C. et al. Early steps of double-strand break repair in Bacillus subtilis // DNA
Repair. 2013; 12: 162-176.

4. Ayora S. et al. Double-strand break repair in bacteria: a view from Bacillus subtilis // FEMS
Microbiol. Rev. 2011; 35: 1055-1081.
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AkcnpeccuoHHbIn aHann3 MPHK B TkaHAX Mo3ra mMbiwen
¢ MOTMN-uHayuMpoBaHHLIMU MOAENsIMU paHHUX cTaaun 6onesHu NMapkuHcoHa

PydeHok M. M., CemeHosa E. U., Pbibonosnes Y. H., lNapmeessH C. A.,
CmaHuwesckasi B. A., CnomuHckuu I1. A., UladpuHa M. U., Anueesa A. X.

HUL «Kypyamosckut uHcmumymy» — UMIT, Mocksa, Poccusi

rudenok@img.msk.ru

bonesHb [MapknHcoHa (BI1) gBngetca ogHMM K3 pacnpoCTpaHEHHbIX
3aboneBaHUn HEPBHOW CUCTEMbI, KOTOPOE nopaxkaeT okono 2-3 % nwoaen craplue
65 net. Passutne BI1 obycnosneHo rmbenbio pasnuyHbiX TUNOB HeWpoHoB [1].
[maBHbIM 06pa3oM npoucxoauT AereHepaumsa godaMUHEPrMYeckux HEWPOHOB B
KOMMAaKTHOW 4YacTu YepHOW cybCTaHuMn, YTO NPUBOAUT K NOSABNEHUIO ABUraTeNbHbIX
cMMnToMoB. MIMEHHO MO HanMuuMilo psiga ABuUratesibHbIX CUMMMNTOMOB, TakuX Kak
OpaguKuHesns, purngHOCTb U TPEMOP MOKOA, CTaBAT KMMHUYECKMI AnarHo3 AaHHOro
3aboneBaHusa. OpgHako AereHepaumss AoMaMUHEPIUYECKUX HENPOHOB B YEpPHOM
cybCcTaHuMM pas3BMBaeTCA B TEYEHWEe MHOMMX neT, 3adonro A0 MNOSABMEHUS
KNMHUYECKMX CMMNTOMOB. 3aboneBaHne MaHnecTnpyeT TONbLKO NOCe AereHepaunm
okono 70 % aodaMnHeprnyecknx HEMPOHoOB [2, 3].

Mpu atom ansa natoreHesa bl Takke xapakTepHbl HEMOTOPHbIE CUMMTOMBI,
HEKOTOpble U3 KOTOPbIX MPUCYTCTBYIOT eLle A0 BO3HUKHOBEHUS MOTOPHbLIX MPMU3HAKOB
M MOryT MNPOSIBNATLCA C PasfUYHON CTEMNEHLID BbIPAXEHHOCTU. 3TU CUMNTOMDI
CBA3aHbl C  U3MEHeHMeM  (PYHKUMOHWPOBAHUA B MMCTaMUHEPrMyecKowu,
XOJIMHEPINYECKON, CEPOTOHUHEPrn4yeckom W OpYyrux HempoMeamaTopHbIX CUCTEM
[4, 5]. Takum ob6pasom, bl aenseTca mHoroakTopHbiM 3aboneesaHnem, B naToreHe3
KOTOPOro BOBMEYEHbI pasfinyHble MexaHn3mMbl. OgHaKo 40 CUX NOP He BbISIBNEHbI BCE
KNeTOYHble MNPOLECChbl, HapyLleHMe KOTOpbiIX CBA3aHO C pasBUTMEM [AaHHOW
naTonormm, 0COBEHHO y4acTBYOLLME B MHULMALMN HenpoaereHepauum npu br.

[o cux nop He cywecTByeT METOOOB W3YyYEeHUs1 SHOOrEeHHbIX MPOLEeCcCoB,
npoucxogawmnx B rofIOBHOM Mo3re nauueHToB ¢ bBll. [JonycTumbiM noaxogom
aBnseTca usydyeHne mogenen bBl1, B nepByw o4vyepedb OCHOBAHHbIX Ha BBeOEHUU
MOAESbHBIM XUBOTHbLIM Pa3fn4yHblX HEMPOTOKCUHOB. K rpynne Takmx HEMPOTOKCUHOB
oTHOoCcAT 1-meTun-4-gpeHun-1,2,3,6-tetparngponupuand (M®TIT), koTopbin MHOrve
rogbl CYMTalOT «30/10TbIM CTaHA4ApPTOM» Ansa moaenupoBaxus bl [6, 7].

B naHHom paboTe 6bino npoBefeHO N3ydeHNe N3MEHEHUS SKCNPECCUN reHOB B
TKaHsX Mo3ra M nepudepudeckon Kposu Mbiwen ¢ MOTI-mHAYLMpPOBaAHHLIMA
moaenamu brI. Nony4veHHble AaHHbIE YKa3bIiBaOT Ha NocreoBaTenbHOE BOBleYeHNe
TpaHckpunToMa B natoreHes bl1, a Takke Ha TO, YTO U3BMEHEHUS Ha TPaHCKPUNTOMHOM
YPOBHE MpOLIECCOB TpaHCMnopTa M MUTOXOHApuanbHoOro 6GuoreHesa MOryT wrpatb
BaXXHYIO ponb B HenpogereHepauum npu bl yxe Ha camMmbix paHHUX 3Tanax.
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Perynauusa 6enka FtsZ Bo Bpemsa SOS-oTBeTa B 6aktepusax Escherichia coli

PymsiHueea H. A., lonogeesa [. M., BedsikuH A. .

CaHkm-lNemepbypackuli nonumexHu4eckul yHusepcumem llempa Benukozo,
CaHkm-lNemepbype, Poccusi
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[Ona Gaktepuh npouecc AeneHust SBMSETCA LEeHTparnbHbIM COObITUEM B MX
XW3HEHHOM Lmkne. KnioyeByto posib B 4aHHOM nipouecce y Escherichia coli u gpyrmux
XOpOLLO M3y4eHHbIX B6akTepun urpaet 6enok FtsZ [1]. B HOpManbHbIX YCrOBUAX OH
dopmupyeT Z-KonbLo, KOTOpPOoE SBMSIETCA KapkacoM Ans Apyrux 6enkos geneHus. 3a
NoO3NUMOHMPOBaHME Z-Konbla B OCHOBHOM OTBETCTBEHHbI Min-cuctema M cucrtema
HYKIEOMOHON OKKITO3UN, KOTOpble MPEnAaTCTBYIOT (DOPMUPOBAHUID MWHU-KNETOK U
cornacyT nonoxeHwe Z-konbua v OHK nocne pennukauuu [2]. B cTpeccoBbix
ycrnosusix npu nospexaeHnn OHK y E. coli aktuempyetca SOS-oTBeT [3]. Bo Bpems
Hero genexve 6noknpyetcsa nog gencrenem 6enka SulA, npamoro nHrmbuTopa FtsZ.
OpHako, KakMMm MMeHHO obpa3oM OH OCTaHaBnuBaeT QOPMUPOBAHWE Z-KOMbLa,
HEN3BECTHO. Takke OCTaeTCsl HEMOHATHBIM, 3a CYET Kakoro MexaHuama Gaktepus
BOCCTaHaBnuBaeT geneHune nocre SOS-oteeTa 1 npasunbHo pacnpegenset AHK no
OyayLLMM OOYEPHUM KIETKaM.

HaHHaa paboTa nocssdlleHa wu3yyeHuto ponu Genka SulA B npouecce
MHrMbnposaHna pgeneHnss Bo Bpemst SOS-oTBeTa, B 4acTHOCTU OLEHKE €ro
MWHUMAsTIbHOM KOHLEHTpauuu, OOCTaTOMHOWM [ONA OCTaHOBKM AeneHusi. Takke B
paboTe 6bIn nccrnegoBaH NpPoLEecc BOCCTaHOBNEHNA aeneHns E. coli nocne okoH4yaHus
SOS-otBeTa, ObINO onpegeneHo, Kakue CUCTEMbl  MNOMOralT  MpPaBUIbHO
nosuuuoHMpoBaTtb nepsoe  Z-konbuo. [lonyyeHHble pesynbTaTbl  NO3BOMAT
NpUBAN3NTBCA K MOHUMAHUIO MOSMEKYNSPHbIX MEeXaHU3MOB, OTBETCTBEHHbIX KaK 3a
6rnoknpoBKy geneHus Bo Bpems SOS-oTBeTa, Tak U 3a €ro BOCCTAHOBNEHME nocne
3TOro0 COCTOSIHUS.

UccnedosaHue 6bINOIHEHO rpu ¢uHaHcoeol nodoepxke PH® e pamkax
Hay4Hoeo rpoekma Ne 22-24-00085.

1. DuS., Lutkenhaus J. At the Heart of Bacterial Cytokinesis: The Z Ring // Trends Microbiol.
2019. V. 27. No. 9. P. 781-791.

2. Vedyaykin A.D., Ponomareva E.V., Khodorkovskii M.A., Borchsenius S.N., Vishnyakov I.E.
Mechanisms of Bacterial Cell Division // Microbiology. 2019. V. 88. No. 3. P. 245-260.

3. Maslowska K.H., Makiela-Dzbenska K., Fijalkowska I.J. The SOS System: A Complex and
Tightly Regulated Response to DNA Damage // Environ. Mol. Mutagen. 2019. V. 60. No. 4.
P. 368-384.
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CtpyKTypa manou cyobeanHuubl pubocombl Staphylococcus aureus
c paspeweHuem 4,1 A no gaHHLIM KPMO3NEKTPOHHON MUKPOCKONMUM
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30Nn0TUCTbIN CcTadUNOKOKK (Staphylococcus aureus) — rpamMnonoxuTensHas
OakTepusi wapoBMaHoOM OPMbl, SBAAOWAACA MNPUYNUHOM LUMPOKOrO CrekTpa
3aboneBaHuMn un cnocobHass npuobpeTaTtb PE3UCTEHTHOCTb K MPUMEHSEMbBIM
aHTnbmoTnkam n aHtucentnkam. OgHom n3 ctparernin 6opbdbl C AaHHLIM NATOreHOM
ABNAETCA CO34aHMEe CEeNeKTUBHbIX MNpenapartoB, HanpaBfiEHHbIX Ha MoAaBreHMe
cuHTe3a 6ernka n, B YacTHocTu, paboTtbl pubocombl S. aureus. Pubocoma BbicTynaet
B KayecTBe CBA3ylLlero 3BeHa mexay reHamm u 6enkamum [1, 2]. B cTpyktype
BGakTepmanbHbiXx pMBOCOM MNPUHATO BbLIENATb ABe OTAEefbHble aCUMMETPUYHbIE
cybbeanHnupbl — 50S n 30S, kaxkgas 3 KOTopbIX MMeeT COBCTBEHHbIN HAbOoP dYHKLMIA
B npouecce TpaHcnaumu. 30S- (manas) cydobeanHuua coctout mns 21 Genka n 16S
pPHK [3]. Hanunume cneundunyecknx CTPyKTypHbIX OCOBEHHOCTEN B CTPOEHUU
pUBOCOMbI, TaKMe Kak MOCTTPaAHCKPUMUMOHHbIE MOANMUKALMKN, CETMEHTbI SKCMAHCUK
pPHK n otnnuuna B cTtpoeHun puboCcOMHbIX GenkoB, MOryT BbICTynaTb B KayecTBe
MULLEHEN Ana pa3paboTkn HOBbIX aHTUCTaUNOKOKKOBLIX NMpenapaTos.

B paHHOM pabote Hamu Obina nonydeHa cTpykTypa 30S-cybbeamHuubl
S. aureus c¢ paspetueHnem 4.1 A. [Ina HENoABMXHOIO «Tenay paspelleHne CoCTaBmro
3,5 A, a ansa nogsuxHon «ronosbi» — 12,5 A. Pernctpauus nepeuuHbIX n3o6paxkeHnin
npoBogunacb Ha Mukpockone Glacios (FEI, Huaepnanabl). OHa ocylwecTensinach B
aBTOMATUYECKOM pEXMME C WCMONb30BaHMEM KaMepbl MPSMOro AeTEKTUPOBAHUSA
anektpoHos CMOS (Falcon Ill) npn cnepyrowmx napameTrpax: pasmep nuKcens —

1,2 A, cymmapHas nosa obnydyeHuss — 50 2—2. MocTtobpaboTka muKpodhoTorpachum
npoBoaunach C NOMOLLbIO NporpaMMmHoro obecneyveHnsa Relion.

UccrnedosaHusi 8bInosiHeHbI 3a cHem 2ocydapcmeeHHo20 3adaHust PUL| KasHL]
PAH.

1. Campion J.J. et al. // Antimicrobial Agents and Chemotherapy. 48, 12 (2004), 4733.

2. Hiramatsu K. et al. // Trends in Microbiology. 9, 10 (2001), 486.

3. Kaczanowska M. et al. // Microbiology and Molecular Biology Reviews. 71, 3 (2007),
477.
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Ucnonb3oBaHue wtamma Caenorhabditis elegans
C reHeTM4Yeckum gecekTrom metabonmama meam AnA OLEHKU CNOCOBHOCTH
N-koHUeBoro gomeHa 6enka CTR1 xenatupoBaTtb cepebpo
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Cankm-lNemepbypackuli nonumexHudeckul yHusepcumem lNempa Benukozo,
Cankm-lNemepbype, Poccus
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Meab (Cu) aBnsetca KaTanuMTUYECKMM KO(akKTOpoOM  KynpoOSH3MMOB U
(haKTOPOM, KOHTPONUPYHOLLUM aKTUBHOCTb pPerynaTopHblx 6enkos [1]. MyTauuu B reHe
ATP7B, kogupytowem Cu-TpaHcnopTHyto ATdasy, Bbi3biBalOT pasButue 6onesHu
BunbcoHa (BB), xapakrepuaylowyoca HakornneHvem TokcuvHon Cu. B HacTtosuwee
Bpems Tepanua BB BkntovaeT xenatmpoBaHue Cu npenapatamMu C TSXKenbIMU
no6oyHbIMK acbdekTamun. AKTyanbHbIM SBRISIETCA co3faHme Moaenen aAng ucnblTaHus
anbTepHaTUBHbIX JIeKAaPCTBEHHbIX CPEeACTB.

B pabote B kadectBe momenn BB wucnonb3oBanu wrtamm Caenorhabditis
elegans, y kotoporo CUA-1 (romonor megbTpaHcnoptHou AT®dasbl BB) Hecet
aMUHOKUCNOTHYKO 3aMeHy H828Q B HykneoTnmacBssbiBalOWMM AOMeHe. 3amMeHa
H828Q romonornyHa Hambonee 4acTo BCTpeYaloLLENCS B €BPONENCKOM Nonynsumm
3ameHe H1069Q B ATP7B [2]. B kadectBe noTeHumanbHoro xenatopa Cu
paccMaTtpuBanu BHEKNETOYHbIN N-KOHLEBOM OOMEH BbICOKOA(UHHOIO uMmnopTtepa
Cu venoseka (NdCTR1). OueHuBanu cnocobHocTb pekombuHaHTHOoro NACTR1
xenaTtuposaTtb cepebpo (Ag), Tak kak B opraHuame Ag(l), n3oanekTpoHHbin Cu(l),
ncnonb3yeT TpaHCNopTHble nyTu nocnegHero. Hematogbl nonyydanu NACTRI,
nutasce ©Oaktepuammn Escherichia coli wrtamma BL21, npogyuumpyowmmm
pekoMbUHaHTHbIN 6enok, Bkno4vawwmi Bl-4omMeH MMMyHOrnobynmHeBA3bIBaoLWEro
G6enka G crtpenTtokokka (GB1) m NACTR1. B kadectBe KOHTPOMs MCMNOMb3oBanu
6akTepum E. coli wutamma OP50 [3].

HemaTtog CMHXpOHM3MpPOBanu Ha aMOpUOHanNbHOM CTagMM Ha Yalkax [eTtpu ¢
pasHbiMu kKoHUeHTpauuammn AgNOs B cpege NGM (0, 0,5 mkr/mn gnga wramma H828Q
n 0, 100 mkr/mn gna amkoro wrtamma N2) U pasnuyHbiMU LWITaMMamMu GakTepun.
MonyyeHHble 4Yawkn mMHKybuposanu 4 cyt npu 20 °C. 3atem NpoBOAMMAN OLEHKY
BbDKMBAEMOCTU HEMATOA.

Pesynbtatbl nokasann, 4yto NACTR1 yBenuyMBaeT BbPKMBAEMOCTb HEMATO.
wramma H828Q B npucyTtcteum Ag B cpege. OgHako Ha BbKMBAEMOCTb WTamma N2
NdCTR1 He okasan CTaTUCTUYECKM 3HAYMMOrO BIMSHMSA. Takmm obpas3om, MOXKHO
3akntountb, 4To NACTR1 cBsasbiBaeT Ag(l), 6narogaps aToMmy cnacaeT Hemartof C
reHeTnyeckum pedgektom akckpeumm Cu(l)/Ag(l). ObcyxpaeTca noTeHumanbHas
BO3MOXHOCTb ucnonb3oBatb NACTR1 B kadecTBe 6e3onacHoro xenartopa.
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MU3meHeHnsa 6aKkTepuanbHOro NnpoTteomMa npu 3KCNpPeccum reHa nporeasbl S
n3 Photorhabdus laumondii

Ceemuosa A. 0.1, CmupHos U. 1.2, Kapacesa M. A.1, emudrok UN. B.1

Y HUL «Kypuamosckuti uHcmumym» — UMIT, Mocksa, Poccus
2 edeparibHbIl HayYHO-KMUHUYECKUL UeHMpP (hU3UKO-XUMUYECKOU MedUUUHbI
um. akad. KO. M. JflonyxuHa ®MBA, Mockea, Poccusi

svetlovaanastasia@yandex.ru

MpoTeanuanHnogobHble npoTeassb! (M) — ManondyyeHHas rpynna LMHKOBbIX
meTannonpoTtea3 cemenctea M4. MMM obHapyxeHbl y 6akTepun, apxen n rpubos.
CunTtaeTcs, YTO PepMeHTbI JaHHOW rpynmnbl MOTYT UrpaTh BaXKHYHO POSib B NaToreHese,
MOCKONbKY eCTb AaHHble 0 BoBriedeHHocTw (MMM Bo B3aumoaencTemsix Baktepun c
aykapuotamu [1-6]. [lpegnonaraetca Takke, 4to [N  y4actByloT B
MexbakTepuanbHOM KOHKYPEHUUM B ponn 6akTepMOTOKCMHOB, OAHAKO 3Ta rmnoTesa
6GasnpyeTcst UCKNHYUTENBHO HA KOCBEHHbIX AaHHbIX [7].

B xone Hawero uccneposanua MMM 66110 06HapyXeHo, YTO SKCNPEeCcCcUs reHa
npoteanuanHnogobHon npoteasbl S (prtS) u3 3HTOMONATOreHHon GakTepumn
Photorhabdus laumondii oka3biBaeT Tokcu4yeckoe aencteue Ha Escherichia coli. Mbi
YCTaHOBUIW, YTO AaHHbIV 3PdEKT CBA3aH C aKTUBHOCTbIO pepMeHTa, 1 nccnegosanmu
nameHeHna B npoteome E. coli, Bo3HuKawowume npu akcnpeccun priS. MNMpoTeoMHbIN
aHanua npoBOAMSIM  C MNOMOLLBK ABYMEpHOro aunddepeHumnanbHoro resb-
anekTpodgopesa C nocrnefyrwen Macc-CnekTpoMeTpudeckon wunaeHTndukaumnen
6enkoB. B kayecTBe KOHTponis Obinn ucnonb3oBaHbl BakTepun, akcnpeccupyrowme
reH, KOAUPYIOLLMA HeaKTUBHbIN BapuaHT PrtS. Bbinu BbisSBREeHbl NoTeHuManbHble
muweHn PrtS, cpegu koTtopbix ButanbHble 6enkn FtsZ, EF-Ts, Ptsl, LolB n GlyA.
Kpome Toro, 661110 06HapyXeHo, YTO aKcrnpeccus prtS Bbi3biBAET CUSMbHbIN KIETOYHbIN
OTBET, 3aTparmBawLLMi pasnmyHble meTabonuyeckne nyTm, MeEMOPaHHbIA TPaHCMNOPT,
a TaKkke Npouecc KNeTo4YHoro geneHus.

Takum obpasom, Hamu Obino Bnepsble nokasaHo, Yto MMM moryT obnagatb
BaKTEPMOTOKCUYHOCTBLIO, YTO CBUAETENbLCTBYET B MNOMb3y rmnotesbl 06 yvactuu
OaHHbIX )epMeHTOB B MexbakTepuanbHOW KOHKypeHuumn. BeposaTHO, TOKCMYHOCTb
PrtS cBssaHa c pacwenneHnem 6enkoB, NPUHMMAKLWMX YyyYacTue B KIETOYHOM
AerneHnn, TpaHcnaumMmM 1 TpaHcnopTe. B TO e BpemMs MexaHu3M LMTOTOKCUYECKOro
aenctena  epMeHTa OCTaeTCad HEeBbIICHEHHbIM U TpebyeT AanbHeunwero
nccrnegoBaHnS.
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MoBbIWeHMe TepMOCTaOUNBLHOCTU MMNKO3UN-rMaponas
MeToaamm 6enKoBOM UHXEHepUmn

CenumssiHosa A. U.1- 2, Peikos C. B.1, bepe3uHa O. B.1

! Kypyamoeckutli Komrnekc eeHemu4eckux uccredogaHuli
HayuoHarnbHoz20 uccnedosamernbCko2o ueHmpa «Kypyamogsckul uHcmumymsy,
Mockea, Poccusi

2 MockoecKull Ghu3UKO-mexHUYecKul UHCmumym (HauyuoHarbHbIl uccriedoeameribCKull
yHugepcumem), oneonpydHeil, Poccus

selimz.alina99@mail.ru

pnbHbIE 3HOOrNIOKaHa3bl M3 cemencTBa 12 rAmMKo3un-rmgponas LMPOKO
NPUMEHSIIOTCA B CENbCKOM XO3AMCTBE B KaydecTBe KOPMOBbIX [06aBoK. [logrotoBka
KOPMOB 4acTO MPOXOAUT MNPWU MOBbLILWEHHON TemnepaType, MO3TOMY BO3HMKaET
HeoBXO0OUMOCTb  MCMONb30BaHUA TepMocTabunbHbiXx depmeHToB. [loBbileHNe
TEpMOCTabUNbHOCTU MMKO3UM-rMapona3 metogaMmym GEerkoBOW WHXEHepun umeet
Gonblyld  NPaKTUYECKYld 3HAYMMOCTb B CBSA3M C  aKTMBHbIM  Pa3BUTUEM
xmBoTHoBoactBa B Poccun.  Kpome  TOro,  CTPYKTYPHO-(DYHKUMOHaNbHbIE
nccnegoBaHna HeobxoouMmbl  ANS NOHUMaHUS  NPUPOAbl  TePMOCTabMNBHOCTU
depmeHnTOB [1, 2].

B pabote [3] 6bino nokasaHo, 4TO BBeAeHWEe BanuvHa B nonoxeHuve 35
aMUHOKNCNOTHOM nocrnegoBaTenbHocTn uenntonassl Cel12A n3 Hypocrea jecorina
NPUBOAMUT K YBENTMYEHNIO TEPMOCTAbUIBHOCTM 3TOro hepMeHTa.

C nomoLLbio canTHanpaBneHHoOro MytareHesa Hamu 6bina npoBegeHa 3aMeHa
rOMOSIOTMYHOrO OCTaTka BanMHa B NOMAoXeHun 59 y  TepmocTabunbHON
aHporntokaHasbl ThTeGH12 n3 tepmodunbHoro rpuda Thermothielavioides terrestris
C Uenbio MOATBEPXKAEHMS BaXHOCTM I3TOro octaTtka Ans TepmMocTaburnbHOCTU
depmeHTa. Takke Obin nonydyeH mytaHT AsCeGH12 u3 Aspergillus cervinus c
3ameHon Y54V, HanpaBfeHHOW Ha NOBbILLEHNE TEPMOCTabUNbHOCTM hepmeHTa.

MpoBeneH 6uocmHTes 6enkoB AsCeGH12 n ThTeGH12, a Takke X MyTaHTHbIX
dopm B Escherichia coli. Noka3aHo, 4To myTauma Y54V nosblwaeT TemnepaTypHbIn
mMakcumym aktmsHoctu AsCeGH12 ¢ 55 po 60 °C. Mytaums V59S y ThTeGH12
CHWXaeT TemnepaTypHbii Makcumym aktuBHocTM ¢ 70 go 60 °C m ymeHbluaet
CcTabnnbHOCTb NPU NOBLILEHHOW TeMNepaType.

B pesynbTtaTte nonyyeH 6onee tepmoctabunbHbin BapmaHT 6enka AsCeGH12,
ABMAKOLMIACA NEPCNEKTUBHBIM KaHANL4ATOM 4S5 UICMOMb30BaHMs B COCTaBe KOPMOBbIX
depMeHTHbIX  KomnnekcoB. [loaTeBep)xgeHa BaXHOCTb ocTtatka V59  ans
TepmocTabunbHOCTM 3HAorntokaHasbl ThTeGH12.

Paboma noddepxaHa eocydapcmeeHHbIM 3adaHuem HUL] «Kypyamosckul
uHcmumymy (Ne AAAA-A20-120093090015-2 om 30.09.2020).
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PyHKLUMOHMpPOBaHUe npomoTtopoB reHoB FAP n CTGF yenoBeka
B COCTaBe BEKTOPHbIX KOHCTPYKUM. Moaenb Danio rerio

CenunHa 1. U., NnewkaH B. B., Kocmpos C. B.

HUL «Kypyamosckul uHcmumym» — UIMI™, Mockea, Poccusi
greenapple_35@mail.ru

B obnactu npoOTMBOOMYXONEBOW FEHHOW Tepanun OL4HO W3  aKTyamnbHbIX
HanpaBneHun CBA3aHO C pa3paboTKOM NeKapCTBEHHbIX CPeACTB, HAUESEeHHbIX Ha
pakoBOe MUKPOOKPYXeHue. [ns CenekTMBHOro OeWCTBMA npenapaTtoB MoryT ObiTb
NCMonb30BaHbl NpPOMOTOpbI reHos, CBEPXAKCMNPECCUPOBAHHbIX B
OnyxoribaccouMnpoBaHHbIX KreTkax. B aTom nnaHe reHbl YyenoBeka paktopa pocrta
coeaumHutenoHon TkaHn (CTGF) u 6enka aktuBauun ¢ubpobnactoB (FAP)
npeacTaBnATCA NOTeHUManbHbIMU MCTOYHUKAMWN BEKTOPHbBIX KOMMNOHEHTOB [1-4].

PaHee npomoTopbl CTGF u FAP 6binn oxapakTepu3oBaHbl Ha KynbTypax
nepeBMBaeMbIX KIETOK W MNPOOEMOHCTPUPOBANN MOHMKEHHYI 3KCNPECCUOHHYHO
9(P(PEeKTMBHOCTL NO  CpPaBHEHWIO C  MNPOMOTOPOM  MpefdpaHHUX  reHoB
yutomeranosupyca 4enoseka (CMV) [5]. Hamn nposogutcs wuccrnegoBaHue wux
PYHKLUNOHNPOBAHUA HA OpPraHU3MEHHOM YPOBHE Npu MUCnonb3oBaHun mogenu Danio
rerio.

Mbl  OBHapyxunu, 4YTO nMpuM BBEOEHUU T[EeHEeTUYECKUX KOHCTPYKUUN B
ONSIOAOTBOPEHHbIE ANLEKNETKM 3ebpadull aHanuanpyemble NpoOMOTOPbI CMOCO6HbI
obecneuynBaTtb HakoNneHNWe MapKepHOro Genka M JKCNPEeCCUPYHLWNX €ero KreTok,
6nmM3koe K YpPOBHIO, OOYCNOBNEHHOMY YHKUMOHMPOBaHMEM MpomoTopa CMV.
[MonyyeHHble OaHHbIE yKa3blBAOT Ha NEPCNEKTUBHOCTb UCMOSIb30BaAHUSA MPOMOTOPOB
CTGF v FAP ans KOHCTpynpoBaHUS BbICOKOAIGMEKTUBHBIX BEKTOPOB.

CTonNT OTMETUTb, YTO BbICOKYIO 3KCMPECCUOHHYI 3PPEKTUBHOCTL MPOMOTOPa
FAP Habnioganu Tonbko Y ocoben, MMerLwmx pasnnyHble naTonorum B passutun. MNpu
3TOM MO pesynbTatam 3MOPUOTOKCMYECKOro aHanmMsa  YHKLUMOHUpOBaHMeE
aK3oreHHoro npomotopa FAP He nHayuMpoBano pocT Yucra aHoMarbHbIX XXUBOTHbIX.

Takmm  obpasomMm, u3MeHeHMe  (YHKUMOHMpPOBaHMA npomotopa FAP
accouMmpoBaHO C HapylleHueM npouecca (OpMUPOBaHNA TKaHEW opraHuama.
Bnarogaps o6HapyXeHHOM 0COBEHHOCTM JaHHbIN NEMEHT MOXET ObiTb MCNONb30BaH
ONS HauennBaHWA BEKTOPHbIX CUCTEM Ha aTUMUYHO CHPOPMUPOBAHHYKO CTPOMY, B
CBSA3M C YEM MOXKET OKa3aTbCs MNepPCrneKkTMBHLIM B MPOTUBOOMYXONEBOW Teparnuu.

Paboma ebinosiHeHa npu  ¢buHaHcoeol noddepxke MuHucmepcmea
obpa3soeaHusi u Hayku Poccuu (epaHm Ne 075-15-2021-1062).
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KoHTponb Y®-uHayuupoBaHHOro MytareHesa
y Apoxoken Saccharomyces cerevisiae renamm RAD30 n ASF1
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B npouecce pennukauun OHK pennukaTMBHas BUIIKA MOXET CTOMKHYTLCS C
nospexaeHnem Ha wmatpuyHon [OHK. [Ona npoaosmkeHna pennivkaumm  KNneTku
ncnonb3yT MexaHuam obxoga nospexaeHun OHK [2]. U3yyeHue Bo3pencteus
Manblx 003 Y® Ha XuBble OpraHuM3Mbl akTyanbHO, T. K. ©uonornyeckme apekThbl
MarblX 4O3 B HAy4YHOW NuTepaTtype onucaHbl C HEBbICOKON 4OCTOBEPHOCTLIO.

B ortBer Ha nospexaeHus [OHK knetkm wncnonb3yldT ceTb CUrHasnbHbIX
NepeHOCUYMKOB, YMNPaBNALWNX MPOXOXKAEHNEM KNETOYHOro LUMKna (YEKNOWHT) WU
npoueccomMm penapauun. N'eH RAD30 koampyeT penapaunoHHyo nosimmepasy Poln,
KoTOopas urpaet 60nbLUYO POrb B KOHTPOSE penapaumMoHHOro mytareHesa.

MpoaykT akcnpeccun reHa ASF1 — MHOrogyHKLMOHAarbHbIN 6enokK, nrpatroLmnn
pornib B cOOpKe XpomaTuHa, perynsauum akTMBHOCTU KMHa3bl Rad53 n ctabunmsauyum
pensiMkaTMBHOro komnnekca. B HopmanbHbIX ycrnoBusix 6enok Asf1 Haxogutca B
komnnekce ¢ Rad53, yto gesaktmeBupyet oba 6enka. MytaHT asfl (0OOWMHOYHBLIN) He
NpOBEPANCA MNP MarnbiX [03ax, HA AaHHbIA MOMEHT B nuMTepaType OTCYTCTBYIOT
JaHHble O ero myTtareHese.

PaHee 6bino nokasaHo, 4to MyTaHT rad30 npu BbICOKMX Ao3ax Y® nokasbiBaeT
ypoBeHb Y®-MHOYUMPOBAHHOIO MyTareHesa Hwxe, Yyem avkui tun [1]. Janee npwu
n3yvyeHmm YO-nHayumpoBaHHOro MytareHesa npy Manblx go3ax obinio noaTBepXXaeHo,
YTO MyTaHT AEMOHCTPUPYET AENCTBUTENBHO MyTareHes Bbille, YeM Yy OUKOro Tuna.

Mpn manbix ao3ax Y@ oanHo4HbI MyTaHT asf1 He oTnnyaeTcsa oT guKoro Tuna,
Kak U Npu BbICOKMX [03aX, YTO ObINIO nokasaHo paHee B Halen nabopatopuun. Kak
BUOHO M3 pe3ynbTaToB, NMoNy4YeHHbIX HaMu, Npu nepexoaHoi aose (20 Ox/M?) Mbl He
HabnogaeMm OOCTOBEPHOro OTNNYMS MyTareHesa y ABonHoro mytaHTta asf1rad30 ot
oavHoyHoro asf1. Pesynbtat MOXHO OOGBACHUTL Tem, 4To MyTaumsa asfl npu
MCNONb30BaHHOW 403€ NPUBOAUT K 3HAYMTENbHO BonbLUen akTMBauumn knHasbl Rad53,
4yeM B KneTkax AMKOro Tuna, u Mbl Habngaem addekt mytaunmn rad30, aHanorMyHbIN
ahpekTy npu BonbLumx fo3ax Yo.

Takum obpasom, MOXHO caenaTb BbiBOA, YTO NpW MarnblX Ao3ax MyTareHa
6enok Asfl oTBeTCTBEHEH 3a Y®-UHOYUMPOBAHHbLIN MyTareHes, OonocpenoBaHHbIN
oTcyTcTBMeM aktmBHoro reHa RAD3O0.
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NoeHTuprkauma HoBbIX aHTUMUKPOOHbIX nenTupoB ¢ BRICHOS-gomeHoMm
B reHOMHbIX AaHHbIX U UX CTPYKTYPHO-(PpYHKLNOHaNbHbIE NCCNeaAoBaHUA
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lMosiBneHne nekapcTBeHHO-ycTonumBbiX (JTY) wtammoB Oaktepun BnedeT
HeobXxoaMMOCTb pa3paboTkM HOBbIX AHTUMUKPOOHbIX (AM) npenapatoB. MeTonbl
«30510TOM  3pbl» MOMUCKaA aHTUOMOTMKOB TepsalT 3EEKTUBHOCTL M BeayT K
naeHTugurKaunum n3BecTHolx monekyn [1].

HoBbiMn HanpasneHusamn apnstoTcsa nouck AM nentugos (AMIT) de novo B
TpaHckpunToMax n nx mogundukauus. AMI, npogyumpyemsle BpOXgeHHON UMMYHHOW
CUCTEMOW MHOIOKMNeTOYHbIX, 06ragatoT MeMbpaHonuTuyeckon aktnsHocTblo (MA) u
MOTYT NPUMEHATBLCA AN1S 3aMeHbI/JONONTHEHNS K aHTUBMoTUKam [2].

Llenbto paboTbl SBRSNOCbL M3ydeHWEe HOBbIX NpeacTaBUTenen cemMencTsa
6enkoB ¢ BRICHOS-gomeHom (BD), cogepxawmx Ha C-koHue AMI1. Takne AMIT ¢
NPEeNMYyLLECTBEHHO [B-LUMUIBLKON U BbICOKOW aKTUMBHOCTbIO OBHApyXeHbl y aHHenuA.
OT0 cemencTBo 06beanHAEeT (PYHKUMOHANbHO He CBA3aHHble Genku C yHUKarnbHbIM
BD, BeposaTHO paboTalolmm Kak MOneKynsapHbir wanepoH [3]. N3 6onee 7 000 Takmx
©enkoB Mbl Bblgenunn 6enkn ¢ ognHoYHbiM BD 1 C-koHUEeBbIM NenTuaom, doraTtbim
Cys, n otobpanu 47 aHHOTMpoBaHHbIX 6enkoB. lMpoBegeH MSA aMMHOKWUCHOT,
NOCTPOEHO (punoreHeTMyeckoe gepeso.

B ntore obHapyxeHbl ABa Genka, npeanonoxutensHo umerowme MA- n AM-
ceonctBa. [Ona onpegeneHna akcnpeccun reHos AMIT Mbl npoaHanuavposanu
TpaHckpuntoMbl SRA TkaHen wu3ydaembix opraHuamos B NCBI u cpaBHunmM c
aKcrnpeccuen reHoB JoMallHero xo3ancrea. 13 cummeTpuyHoro pacnonoxenus 4 Cys
B nentuaax Mbl NPeanonioXunn, 4YTo OHWU POPMUPYIOT B-WUNUIbKKM C ABYMSA S—S-
cBA3aMM, Kak n Arenicin-1-3. MoagenupoaHue 6enkos B AlphaFold nokasano, 4To oHu
UMEeIT [B-CTPYKTYpY, yOAepXuBaeMylo ABYyMSA S—S-CBA3sAMU, a nponentung umeet
rmapodobHyto YyacTb Ha C-koHue, B koTopom AMI, npeanonoXxnTensHo, NepeHoCUTCA
K MeCTy HasHa4yeHus [4].

[na akcnepuMeHTanbHOro MccneaoBaHUs Mbl CUHTE3MPOBAanNuW, OYUCTUNN U
nccnegosanu asa nentuga c nomoubio KIO-cnektpockonun. Tak NOATBEPAMIOCH, YTO
nenTuabl NPUHUMAIOT B-LUNUNEYHY KOHopMaumio B Komnrekce ¢ muuennamm SDS
n DPC. N3y4yaembie AMI nmetoT BbiCOKyto AM-akTUBHOCTb U HU3KYHO TOKCUYHOCTb AN
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KNeToK Yyenoseka. OTO AoKa3blBaeT BaXXHOCTb MOUCKa NeNTUAHbIX MOJEKYIT XXNBOTHbIX
C BbICOKMM NOTEeHUMarioMm npuMmeHeHuns.
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Akcnpeccua SOR1 aBnsAeTcA NMMUTUPYIOLLIEN CTaaven
MeTabonuama copbutona y apoxken Komagataella kurtmanii

Cokonosa . A.t, Akenmbes ®@. N.1.2, [ybaltidynnuH U. N.1- 2, Koanoe /. I".?

! Kypuamosckuti 2eHoMHbIU ueHmp HauuoHansHo20 uccriedoeameribcKo20
ueHmpa «Kypyamoeckut uHcmumymy, Mockea, Poccus

2 HayuoHaneHbIt uccnedosamenscku ueHmp «Kypyamosckuti uHcmumymy», Mockea,
Poccus

kalabanova_dasha@mail.ru

B HacToswee Bpems wrtamm pgpoxoken Komagataella kurtzmanii Y-727
NCMonb3yeTCcs B KA4eCTBE OCHOBbI CUCTEMbI 3KCMPECCUN TEHOB, NMPEBOCXOAALLEN NO
cBoen adpdeKkTMBHOCTM n3BecTHbIM npoToTun Komagataella phaffii (Pichia pastoris)
[1]. YcTaHoBNEHO, 4YTO reHoMbl 06omx gpoxoken cogepxat reHbl SOR1, kognpyowme
copbutongermaporeHasbl SDH727 n SDH115, obnagatowme 98%-Hon romonorven.
Mpn atom pgpoxokm K. phaffii umetoTr deHotnn Sor+, obecneynBarOwmi UM
3 EKTMBHBIN POCT HA MUHUMArbHOW cpeae ¢ copbutonom, a K. kurtzmanii — Sor-.
Mpn atom reH SORlesiis gpoxken K. phaffi  cnocobeH addekTmBHO
KOMMNremeHTMpoBaTb pocTtoBov AedekT wramma K. kurtzmanii. Bmecte B3sTble
npvBeAeHHble AaHHble XapakTepu3oBann meTtabonuyeckyio 3aragky wramma K.
kurtzmanii, n3y4eHuto kotopou Bbina nocesilleHa HacToswas paboTa.

Onsa ee peweHus ObINM NOMyYEHbl BbICOKOOYULLEHHbIE PEKOMOMHAHTHbIE
depmeHTbl SDH727 n SDH115 n onpegeneHbl nx cesonctea. AHanm3 nokasar, 4to
depMeHTbl obnagann CpaBHUMOW YAENbHOW aKTUBHOCTBIO U XapaKTepu3oBanucb
BrN3KMMU 3HAYEHUAMU KNHETUYECKNX KOHCTAHT Km = 157,83 MM, Vmax = 256,4 ME/mr
n Km =133,3 MM, Vmax = 163,93 ME/Mr cootBeTCTBEHHO. C MCNOMb30BaHNEM reHa
lacZ ObIn nNpoBeAeH CpaBHUTEMbHbLIN aHanNM3 akKTUBHOCTM MNPOMOTOPHbIX W
TEPMUMHATOPHbLIX 3NEMEHTOB 00oMX reHoB B kneTkax agpoxoken K. kurtzmanii.
B pesynbTaTe 6bin0 06HapyxeHo, 4TO 06a NpoMoTopa ABMANIMCb KOHCTUTYTUBHBIMU,
aKTMBHOCTb npomMoTopa pSOR1y-727 Obina B 2 pasa Hwxe akTuBHOCTM pSOR1Gsiis,
aKTUBHOCTb TEPMWUHATOPHbLIX 3fIeMEHTOB 3STUX [EeHOB OKasanacb OLMHAaKOBOMW.
M3amepeHne OTHOCUTENbHOM «CUMbl» Noka3ano, Yto npomMmotopbl pPSOR1 Obinn B 15—
30 pa3 cnabee npomoTopa rnuuepansaerngdocgartaerngporeHassl pGAP.

B coBOKYnHOCTU Nony4YyeHHble AaHHblE CBUAETENBCTBOBANIN O TOM, YTO MMEHHO
cnabas aktnBHoCTb NnpomoTopa pSOR1y.727 onpeaensna geHoTnn Sor- gpoxoken K.
kurtzmanii. [Mpwn aTom, BeposaATHO, akcnpeccna SOR1 okasbiBanacb HAaCTOSTbKO HU3KOW,
4YTO gaxe HebONbLUIOE ee yBENUYEHNE 3a CHET BBEAEHMS ONONMHUTENBHbBIX KONUKW reHa
NO3BONASIO NPeoaorieTb POCTOBOWN AedDekKT.
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JlocTaBKa 3K30reHHoro 6enka B KINneTKu YyenoBekKa
Npu NOMOLLM IKCTPAKNETOYHbIX BE3UKYJT MUKpOBOZOpOCNen

CnuubiHa A. C.1, Mapaesa /1. A.-A.1- 34 [Tlymesuy E. [].1-4, Toncmbiko E. A1,
lapmad FO. 1.1, EmenbsiHosa C. C.1, dcmpemckuli E. B.3, Komaposa E. FO.?,
Cuzoea . AL, limam T. A.1. 2.3
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4 CaHkm-INemepbypackull norumexHuyeckutl yHusepcumem lMempa Beukozo,
CaHkm-lNemepbype, Poccusi

OKCTpaKkneToyHble Be3UKynbl — HaHOpa3MepHble YacTuulbl, OKPY>XEHHbIE
nmnngHeiM  6ucnoem, nepeHocsawme O6enkn n HyKNemHOBblIe KUCINOTbl. Besukynbl
npeacraBnAOT coboM NEPCNEKTUBHbIE CUCTEMbI AOCTABKN NEKAPCTBEHHbIX BELLECTB,
MOCKOMNbKY MOTYT LeNneHanpaBneHHo [O0CTaBnATb OuoakTMBHble Monekynbl 6e3
perpagauuu [1]. B kadecTBe Takmx cMCTEM 4OCTaBKM pacCMaTpUBaOTCS HAHOYaCTULbI
pacTUTENbHOrO NpoMcxoxaeHus. B yacTHocTK, kak 6bino nNokasaHo B [2], HATUBHbIE
9KCTpaKneTo4YHble Be3uKymnbl M3 rpenndpyTa Xopowo 3apekomeHgoBanu cebsa B
KayecTBe AOCTaBLUMKa 3K30reHHoro Genka B KneTkn yenoBeka. B cBoi ouvepenb,
KOHTPOSNIMpOBaHMe npouecca KynbTuBauum MMKPOBOOOPOCNEN U CEKPELIMN BE3UKYI
No3BONSET B NepcrnekTuee yHUpunpoBaTb NpoLecc BblAeNeHns HaHOOObLEKTOB [3].

Llenbto paboTbl ObIIO OLEHUTb BO3MOXHOCTb BE3UKYSl, BblAENEHHbIX W3
MUKpoBogopocnen xnamugomoHagbl (Chlamydomonas reinhardtii) n xnopennbl
(Chlorella vulgaris), goctaBnaTtb ak3oreHHbIn 6enok (HSP70) B kneTtku 4yenoseka
in vitro.

Beaukynbl 13  KynbTypanbHOM cpeabl Obinn  BblAeneHbl  MeToLOM
nocrnenoBaTenbHOro LEHTPUdYrmpoBaHus; 661 nogodpaHbl onTUManbHbIe YCNoBUS,
Npn KOTOPbIX MWKPOBOAOPOCHM MNpOAYUMPYIOT Hambornbllee KONMYecTBO 4acTul,.
C nomoLublo ynbTpasByka Be3uKysbl Harpyxanm ¢ornyopecueHTHO-MeYeHbIM 6enkom
HSP70-Alexa647. Pa3vepbl 4actuy Oblnv OUEHEeHbl CcregylwyMmn  MeTogamu:
aTOMHO-CUSIOBOM  MUMKPOCKOMUEW,  aHanu3oM  TPaekTopum  HaHovactuy, U
AVHaMMYECKMUM pacCesiHUEM CBETa; MeTOo KPUOINEKTPOHHOM MUKPOCKOMNUM NO3BOSNI
OUEHNTb MOPAOSIOrM0 BE3UKYST;, NPU NMOMOLUM 3NEKTPOOPETUYECKOTO pacCedaHNs
cBeTa Obln NonyyeH A3eTa-noteHuman BblAENEHHbIX HaHo4yacTuy, dryopumeTpus
No3BONUMA OUEHUTb BIUSIHAE MNEPEYUCTIEHHbIX NapamMeTpoB Ha 3PGEKTUBHOCTb
Harpy3Kku 3K30reHHoro 6enka B Be3uKysbl. [lanee Be3ukynbl 661511 COMHKYOMpOBaHbI C
KneTkamu YenoBeka 1 npm nomMoLLM NpOTOYHOM UMTOMETpum Bbina npoaHanuanpoBaHa
9(pbPeKTUBHOCTb 3axBaTa KNeTKkamun Be3uKyr, HarpyXeHHbIX 6enkom.

Pa3smepbl Be3ukyn 13 MMKpOBOAOPOCHEN BapbupyoTca B guanasoHe ot 30 go
200 HMm. [3eTa-noTeHuman gns 4Yactuy, n3 obomnx NpoayLeHToB nexut B obnactu ot
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-3 po -5 mB. ®opma Be3sukyn npeumyLLecTBEeHHO cdepudeckasd, OOHAKO Takke
BCTpEeYanmcb YacTuubl HENpaBUbHON OOPMbI UM UMEIOLLINE HECKONBbKO BUNMNMAHbIX
Cnoes.

PesynbTatbl MNpOTOYHOM UUTOMETPUM, KOppenupylwme C pesyrbTaTamu
dnyopumeTpun, NO3BOSMUMAN  3aKNKOYUTb, YTO  IKCTPAKETOYHbIE  BE3UKYIbI,
BblAENEHHbIE M3 MWKPOBOOOPOCNEN XMOpensbl M XnaMmgoMoHagbl, 3dEeKTUBHO
AOCTaBNAT 3K30reHHbIN 6enoK K KneTkam YenoBeka in vitro.

Paboma 8bIrNOJIHEHA 8 pamkax 2ocydapcmeeHHO020 3adaHusi
(Ne 121060200125-2).
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3. Picciotto S. et al. Isolation of extracellular vesicles from microalgae: towards the
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AHanu3s fgaHHbIX UCE-CeKBEHMpOBaHMﬂ AynnmumpoBaHHbIX reHOMOB

TenbHas E. A.l, BuHHukos K. A.1.2

! HayuHo-mexHomnoauyeckuil yHusepcumem «Cupuyc», Couu, KpacHodapckuti kpad,
Poccus
2 [lanbHe8ocmoyHbiIl hedeparbHbitl yHusepcumem, Bnadusocmok, Poccust

serlinal624@gmail.com

CekBeHupoBaHve ynsTpakoHcepsaTuBHbIX ariemeHToB (UCE) siBnseTcs ogHUM
n3 Hanbonee aPdPEeKTUBHLIX NOAXOLOB MEHOTUNMPOBAHUSA OTHOCUTENbHO GOMbLUMX
BblIOOpoK ocoben y HemogenbHbiXx opraHuamoB [1]. [JaHHbIA MeTOoa4 nokasan
NPEeBOCXOAHbIE pe3ynbTaThl MpU paspeLlleHnn rnyoboKon UIoreHnn mn CroXHbIX
9BOSMIOLMOHHBIX NATTEPHOB Yy AABHO AMBEPrMBOBABLUMX KPYMHbIX TakCOHOB [2, 3].
OpgHako BO Bcex wuccrnegoBaHHbiX reHomax UCE-noOKycbl — BCTpevanucb
NCKITIOYUTENBHO TOMbKO OOUH pas.

B paHHon pabote wMbl paspaboTtanu MpPOTOKON, KOTOPbLIA NO3BOMSET
noeHTMmunpoBaTb OAHOHYKNEeOoTUAHble nonumMopmambl Ha nokycax UCE B
AynnmuMpoBaHHbIX reHomax. B Takmx cnydaax UCE BcTpedatotca 6onee yem oauH
pa3 Ha pasHbIX XpOMOCOMax Yy Kaxaon mccnegyemon ocobu. OcHOBHOWM 3apaven
npegnaraemMoro npoTokona asngaetcs obHapyxeHne nHanemnayansHoix UCE-nokycos
y Kaxgon ocobu, a 3aTeM MX COMNocTaBreHne mexay cobon y ocoben ¢ pasnnyHbIMn
Habopamun xpomocom. B kayectBe moaenbHOro o6bekTa Hamu ObiNn MCNOMb30BaHbI
AaHHble CeKBEHMPOBaHMS xapunycoBbix pblb (Salmoniformes: Thymallidae), y koTopbix
Aynnukauua reHoma npoucxoguna B xoge asonoumm 4 unu 6onee pas. UCE-
CeKBeHMpoBaHMe npounsBoaunock Ha nnatgopme lon S5 (Thermo Fisher Scientific).
UCE-aaHHble no BceM Bngam 6binv cMmellaHbl B 06wmin nyn n cobmnpanuce de novo B
accembnepe Trinity [4]. [Onsa kaxgoro UCE npoussegeHa aHHOTAUMA C MOMOLLBIO
BLASTN [5] n BbIsiBNEeHbl COOTBETCTBYHOLLME N30OPMblI HA pasHbIX XPOMOCOMaX.
N3odopmbl 3aTemM Bbiv 06beanHeHbl B knactepbl ¢ noMolbio CD-HIT-EST [6] n
nepecobpaHbl ¢ nomoLbto CAP3 [7]. B pesynbtate gnsa kaxgoro UCE-nokyca 6bino
MONy4EeHO HECKOIbKO OTMMYHbLIX APYr OT Apyra napanoros. Yncrno obHapyXeHHbIX
napanoroB ans kaxgoro UCE-nokyca 06blMHO COOTBETCTBOBANO  4uchy
AynnMUnpoBaHHbLIX XPOMOCOM. [laree OCyLLeCTBANOCbL KapTUpPOBaHUE KOPOTKUX
YTEeHUN ONA Kaxaoro oTaenbHoro Buaa B BWA [8] M nocnefywowas oyucTka
cobpaHHOM KOHCEHCYCHOW nocnefoBaTenibHOCTU Ans nonydeHuns gpuHansHoro UCE-
yyacTtka. BblpaBHmBaHve nonydeHHblx UCE-yyacTkoB Yy BbIOOPKM M3  pasHblX
XapuycoBbIX pbli® MO3BONUIIO MOSTYYMUTb YCTOMYMBLIA CUTHAM OS11 PEKOHCTPYKUMN UX
domnoreHeTU4eCKUX OTHOLLEHWUN.
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MonekynsipHo-reHeTU4eckmne mapkepbl cuHgpoma Lllengona — Xonna
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Cwungpom WengoHa — Xonna siBngetca Hambonee pacnpocTpaHeHHbIM TUMOM
(2B) auctanbHoro aptporpunosa (JA) — rpynnbl 3a6oneBaHUn, xapakTepuayoLmxcs
BPOXAEHHBbIMU MHOXECTBEHHbIMU KOHTPAKTypaMn CycTaBoB. Y nauueHTOB C AaHHbIM
CUHOPOMOM Takxke HabnitogaeTcs HEBLICOKUI POCT, TPeYrofibHoe N1uo, HebonNbLLOW
POT, Bblpa)K€HHbIE HOCOrybHbIEe CKNaaknm U HopMarsnbHbIE€ KOTHUTUBHbIE COCOOHOCTH,
YaCTO BCTPeYaeTCa KaMNTO4AKTUIINA U NTOKTEBOE OTKINOHEHuMe [1].

B HacTosiee Bpemsa npeHaTanbHas ynbTpasBykoBasi AMArHOCTMKA BO3MOXHaA
TOMbKO Ha NO3AHMX CPOKax GepeMeHHOCTU, TaK Kak B BONbLUMHCTBE ClyyYaeB NOPOKU
pasBuTMA Nnoga He MoryT ObiTb BbisiBNEHbl A0 18-11 Hegenu 6epemeHHOCTH [2].

OcHoBHasi uenb [pgaHHOM paboTbl 3akn4aeTcss B MOUCKE MNATOrEHHbIX
reHeTU4YeCKUX BapuaHTOB, NPMBOAALWNX K pa3BuTuio cuHapoma LengoHa — Xonna.
[aHHbIN CcMHOPOM MOXET ObITb Bbi3BaH MATOrEHHbIMM BapuaHTamMu reHoB MYHS3,
TNNI2, TPM2 n TNNTS3.

[Ons noucka naToreHHbIX TreHEeTUYECKMX BapuaHToB 6ObINo npoBeAeHo
NOSTHO3K30MHOE cekBeHnpoBaHue reHomHown [OHK aByx geten ¢ guarHosom OAZ2B.
C nomowblo panbHenwen OuonHdopmaTU4eckon o06paboTKM AaHHbIX Yy  3TUX
nauyneHToB Oblnn  OBHapyXeHbl OAHOHYKNeOoTUAHble 3aMeHbl B reHe TNNT3
(rs121434638 wn rs199474721). [danee y naumeHTOB ObINO NpPOBEOEHO
cekBeHupoBaHue no CaHrepy oparmeHToB reHa TNNT3. B kaxgoun cembe npoBoannu
cekBeHupoBaHue dparmeHtoB [OHK Tonbko npobanHga. Ecnn Obin  BbisiBNEH
npeanoniaraemMbli NATOreHHbIN reHEeTUYECKUA BapuaHT, To Obina npoTecTupoBaHa
OHK Bcex pocTynHbIX 4neHoB cembi. C MOMOLLLIO TaKOro noaxoda y ewe OBYyX
nauyneHToB 6binn 06HapyXeHbl NnaToreHHble BapnaHTbl reHa TNNT3 B reTepo3nroTHOM
cocTosiHum (rs121434638 v rs199474721).

[aHHble OQHOHYKNEeoTUaAHbIe 3aMeHbl NPUBOAAT K USMEHEHUIO aMUHOKUCIOTbI
aprvHVH B MOMOXeHUN 63, 4TO MOAYEepKMBaEeT ee KPUTUYECKYyr porb. JTa
aMUHOKUCNOTa SABNSAETCS KOHCEPBATUBHOM W COXPAHAETCSs BO BCEX W3BECTHbIX
nsodopmax 6enka tponoHnHa T (TnT), 4TO Takke NoATBEPXAAET €€ 3HAYMMOCTb.
3amMeHa aMWHOKMCIOTbI aprMHMH B NMOMNOXEHUM 63 B ObICTPON ckeneTHon nsodopme
TnT HapywaeT B3anmogenctsme TnT C TPONOMMO3MHOM, YTO MOXET NPMBECTU K
Pa3BUTUIO KOHTPaKTYpP U AedopMaunsamM KOHEYHOCTEN.

Paboma nododepxxaHa epaHmom PH® Ne 23-24-00555.
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U3yyeHune ponu cpakTtopa co6opkm n pemogenmpoBaHus xpomatuHa Chd1
B perynsiuum TpaHCKpMNUumM reHoB B XxoAe pa3BuTUAa Apo3ocdunbi
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CHD1 (Chromodomain-Helicase DNA-binding 1) — koHcepBatTuBHbii AT®-
3aBMCUMbIN XpoMaTuMHpemogenupyowmn daktop M3 cemencrea SWI/SNIF. Otn
akTopbl HeobxoanMbI Ans npeobpasoBaHM XpOMaTUHA B nNpoLeccax peanusauum
reHeTnyeckon WHdopmaumn. benok CHD1 pgposodunbl y4acTByeT He TOSMbKO B
pemMoaenMpoBaHUN XpoMaTumHa, HO 1 B cOopke XxpoMaTtumHa in vivo [1].

B reHome 4yenoseka ectb gBa romonora CHD (CHD1 n CHD2) [3], aenatowmxca
oHkoreHamu. Kak geneuum reHa Chdl, Tak n ceepxnpoaykumsi 6enka CHD1 Bbi3biBatoT
obpa3oBaHMe OHKOSMOMMYECKMX Onyxonien npoctaTbl [2], YTO genaeT 3ToT akTop
BO3MOXHOW TepaneBTUYECKON MULLIEHDBIO.

CeepxnpoayKuma B KrneTkax Apo30dusibl XpomaTUHpemMoaenmpyowmnx 6enkos
Ankoro Tmna u dopm 6enkoB ¢ HapyweHHon ATdasHOM aKkTUBHOCTLIO MO3BONSET
nccnenoBatb UX PYHKLMM U MEXAHU3MbI JENCTBUS.

PaHee Hamu nokasaHO, YTO CBEPXIKCMPECCUA B KNeTKax CrHHBbIX Xeres
FNINYMHOK ApO030hunbl KaKk HaTUBHOW, Tak U KaTanuTUYeckn HeakTuBHoW copm Benka
CHD1 npvBOAUT K OEKOHOEHCauun CTPOro onpefesieHHbIX Y4acTKOB MOSMMTEHHbIX
XpPOMOCOM, C KoTopbiMK cBaA3biBaeTca 6enok CHD1 n PHK-nonnmepasa Il. C nomoubto
meTtoga RT-qPCR Mbl n3yumnu BnusiHne cBepxXnpoayKumm nccrnegyemoix popm 6enka
CHD1, a takxe Hynb-MmyTaumm reHa Chd1l Ha akcnpeccutio TkKaHecneumMuUyHbIX reHOB,
N3MEHSIIOLLNX YPOBEHb TPAHCKPUMUUKU B CIIOHHBIX Xene3ax B Xo4e pa3Butus. OTu
reHbl NIOKanu3ylTcsa B OEKOHOEHCUPOBAHHbLIX MPU CBEPXNPOAYKLMM UccnenyemMbix
dopm CHD1 panoHax xpomocom. Ocobu co ceepxnpogykumnen 6enka CHD1 gunkoro
TMna nnbo MyTaHTHOM cbopmon Benka NposBNAT JOCTOBEPHbIE OTNNYNS OT ocoben
OWKOro Tuna Kak B ypOBHE TPaHCKpPUNLUMKM NCCNefoBaHHbIX reHOB, Tak U AUHaMUKe ee
N3MeHeHnn B xode pas3sutusa. Mbl Habnoganu CXOAHbIN XapakTep W3MEHEeHWUn
TpaHCKpunuuMu npu ceepxnpoaykumm obeux d¢opm Oenka, He coBnagawwmni C
ahpekramm Hynb-myTaumin. CnegoBaTesnibHO, BINAHNE CBEPXIKCNPECCUM TPAHCIEHOB
Chdl n Ha CTpyKTYypy XpPOMOCOM, U Ha 9KCMPECCUD FEeHOB CBA3aHO C BbICOKOW
KOHLUeHTpauuen benka B KneTkax, a He ero kKatanuTu4eckon akTUBHOCTLIO.

Paboma ebinonHeHa ripu nodoepxxke epaHma PO®U Ne 20-04-00864.
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Mouck 6akTepuanbHbIX 6EnKoB,
CNocobHbIX KoarpermpoBaThb € anbga-CUHYKNEeNHOM

TpybuuuHa H. I1.Y, )Kypaeneesa I'. A.1-2, boHOapes C. A.1. 2

! CaHkm-IMemep6ypackuli 20cydapcmeeHHbIll yHusepcumem, kaghedpa 2eHemuKu
u buomexHornoeuu, CaHkm-lemepbype, Poccus

2 CaHkm-INemepbypackull 20cydapcmeeHHbIl yHUsepcumem, nabopamopus 6uonoauu
amurnoudos, CaHkm-llemepbype, Poccus

n.trubitsina@spbu.ru

Amunonabl Bce 6onblue npuerekatoT K cebe BHMMaHue BBUAY MUX 3arafoqHON
npyvpoadbl U y4yacTus B pasBuUTUM HenpopereHepaTuBHbIX 3abonesaHui y yernoseka,
Takmx kak 6onesHu lNapkuHcoHa (BI1), Anbureimepa n gp. [1]. He Tak gaBHO ctan
N3BECTEH (PeHOMEH Koarperawumm, NpyM KOTOPOM amuionabl OAHOro 6enka nHayumMpyoT
KOHGPOPMaLUMOHHbIN Nepexon apyroro, Hanpumep: amunoug 6eta (AB) n tau [2], AB- n
anbga-cuHykneuH (aSyn) [3]. bbino nokasaHo, 4To 6enok Escherichia coli CsgA,
KOTOPbIN y4acTByeT B (DOPMMPOBAHUN CTPYKTYP KEpriM Ha MOBEPXHOCTU KIETKW,
yckopsieT arperaumto aSyn in vitro [4, 5]. Kpome Toro, B nocnegHee Bpems ctanmu
HakannMBaTbCA [aHHble O BIUSHUM W3MEHEeHUs B cocTaBe bakrepuarnbHOn
MUKPOONOpbl Ha pasBUTUE HEKOTOPbIX HenpoaereHepaTuMBHbIX 3aboneBaHun, B
YacTHOCTM cnopaguyeckoro BapuwaHta bBIM1 [6]. Takum o0pas3om, MOXHO
NpeanonoXuTb, YTO He Tonbko arperatbl CsgA, HO K gpyrve amunouabl 6akTepui
MOryT MHOyuMpoBaTb arperaumnio aSyn. lMouck Takmx ©6enkoB cTan uUenblo Halewn
paboTbl.

C nomowbto nporpammbl  AmyloComp Mbl McKanu ©Genku, cxogHble Mo
CTpykType ¢ aSyn. CHavyana Mbl CpaBHUIM U3BECTHbIE CTPYKTYpbl hmnbpunn aSyn ¢
6enkom CsgA ansa nogbopa onTMmarnbHbIX NapaMeTpoB nporpammel. [lanee Boibpanu
BUObl GakTepuin, KONMYECTBO KOTOPbIX M3MeHsieTcs y nogen ¢ BI. Ons aTtoro
ncnonb3oBann 6a3y gaHHbix Disbiome [7]. lNMocnegoBaTenbHOCTU GakTepmanbHbIX
npoTeomoB 6binu B3aThbl M3 6a3bl AaHHbIX Uniprot. Ml 06Hapy»xunu, 4To cpean 6enkos
GakTepuin, yBenuyeHue YUCNEHHOCTUM KOTOPbIX accoummpoBaHO C passuTuem Bll,
Bonble KaHanaaToB, CNOCOOHBLIX K Koarperaumm ¢ aSyn no CpaBHEHWUIO C APYrMMHU
npoaHanu3npoBaHHbIMK  BakTepuamn. AHanui oboraweHnss TepmumHammn Gene
Ontology nokasan, 4TO cCcpean KaHOMOATOB  YBenMYEeHO 4ucno  6enkos,
pacnonararLmnxcs CHapyXu knetkn. [lencTesutensHoO, MUMEHHO Takne 6enku B nepByto
oyepeb MOryT KOHTaKkTMpoBaTth ¢ 6enkamn yenoseka.

Paboma ebinosniHeHa rpu nodoepxxke epaHma PH® Ne 22-74-10042.
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3. Ono K., Takahashi R. et al. // J. Neurochem. 122 (5), 883—-90 (2012).

206



No gk

Chen S.G., Stribinskis V. et al. // Sci. Rep. 6, 34477 (2016).

Sampson T.R., Challis C. et al. // eLlife. 9, €53111 (2020).

Hill A.E., Wade-Martins R. et al. // Front. Neurosci. 15, 708587 (2021).
Janssens Y., Nielandt J. et al. // BMC Microbiol. 18 (1), 50 (2018).

207



Mnenotponusa CNV B natoreHeTUKe HapyLUeHUN
3MOpPUOHANbLHOro U NCMXOMOTOPHOro pa3BUTUSA

®edomos []. A., Kawesaposa A. A., JlonamkuHa M. E., Bacunsesa O. 0.,
Gensesa E. O., HazapeHko /1. I1., [Ipo3dos . B., Jlebedes U. H.

Hay4uHo-uccrnedosamenbckul uHCmMumym meOuUUUHCKOU 2eHeMuUKU
TomcKko20 HauuoHarnbHo20 uccriedosamesibCKkoao MeduyuUHCcKozo ueHmpa PAH,
Tomck, Poccusi

dmitry.fedotov@medgenetics.ru

K HacToswemy BpemMeHu onybrnvkoBaHO TpuM  KPyNHOMAacCLUTaOHbIX
nccnegoBaHus, B KOTOPbIX NOKa3aHa CBA3b MeXAy HeBblHALLMBaHWEM 6epeMeHHOCTH
(HB) y >XeHWWHbl 1 pOXAEHNEM Yy Hee AeTen C HapyLeHUsSIMU MCUXOMOTOPHOro
passutna (HMP) [1-3]. B ocHoBe pAaHHOro deHoMeHa MoryT nexartb obuine
reHetTuyeckue aktopbl, B TOM Yncre sapmaumm yncna konuin yyactkos HK (CNV).
Llenbto gaHHon pabotbl 6611 nonck CNV, naTtoreHeTU4eCcKn nposiBRSOWMXCS Kak B
npeHaTanbHOM, Tak 1 B MOCTHaTaNbHOM nepuoaax passuTus.

C nomouwbd XPOMOCOMHOINo MUKpoMaTpuyHoro adanuda (60K, Agilent
Technologies) o6bcnepgosaHo 1175 naumeHtoB ¢  HIIP. WaeHTuduumposaHo
530 natoreHHbIX M MoTeHumanbHO naTtoreHHbix CNV y 422 (36 %) naumeHToB.
MpobaHabl ¢ CNV 1 6e3 H1x 6binn pasgeneHbl Ha NOArpyNMnbl OTHOCUTENbHO HanMyus
(41 n 24 cootBeTCcTBEHHO) unu otcyTtcTBusa (165 n 209 cootBeTcTBEHHO) HB B
aHaMmHe3e nx matepeun. Bnepsble nokasaHo, 4to CNV BCTpeyarTCcs CTaTUCTUYECKN
3Hauumo 4auwe B rpynne ¢ Hb (p = 0,005). BoinonHeHo cpaBHeHue crnektpa CNV
mexay Asymsa rpynnamu. B rpynne ¢ HB ngeHtndpumumpoBaHsl 22 yHukanbHele CNV.
C nomowubto pecypca Enrichr n oHTOnorum «®eHoTun mMnekonuTarLwmx» npoBegeH
aHanua oboralleHunsa n onpeaenexsl NATb 3HAYUMbIX KATETOPUA, aCCOLIMUPOBAHHBIX C
HapyLeHUsamm ambpuoreHesa: MP:0004201, MP:0003891, MP:0009783,
MP:0011199, MP:0012098. NHTepeCHO, YTO AaHHbIE KaTEropmm CBA3aHbl C reHamu,
BoBneYeHHbiMn B dupl6pll.2 (MAZ, PAGR1), dupl16g23.3 (HSD17B2), dup18qll.2
(CELF4), dup20913.32 (END3).

CornacHo nutepaTypHbIM AaHHbIM, del/dup16p11.2 n dup16923.3 paHee Obinu
BblsiIBNEHbl B BblIOOpPKe CnoHTaHHbIX aboptycoB [4]. Dupl6p11.2 sasnsetca
cuHApoMarnbHOW M BKNOYaeT 29 reHoB, acCOUMMPOBAHHbLIX U C HEPBHOMW CUCTEMOW
(PRRT2, MAPK3, DOC2A, KCTD13), n c HapyweHuamn ambpuoreHesa (MAZ,
PAGR1, TBX6). 3BecTHO, 4TO Tpucommna 16 aBnsetca ogHon u3 Hanbonee 4acTtbix
MPUYMH CMOHTaHHOro npepbiBaHns 6epemMeHHOCTU. BO3MOXHO, yBennyeHue Konum
permoHa 16p11.2 obnagaet nNNEenoTponHbiM  3PPeKToM, OOBACHALLNM
BbILLEOMNMUCaHHY0 accouunaumio.
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UccnedosaHue e6bINnonHeHoO 3a cyem epaHma PH® Ne 21-65-00017
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UccnepoBaHme npoBoAsALNX CBOUCTB 3HAOINeHHbIX MEXaHOYYBCTBUTENbHbIX
kaHanoB Piezo1 B kneTkax MmenouagHoun renkeMmmn yenoseka

XatpynnuHa 3. M.1, Jlbicukoea [. B.1, Kupunnoea I1. 1.1 2, Bacunsesa B. 1O.1,
Cydapukoea A. B.1, YybuHckul-HadexouH B. U.1

' Miemumym yumonoauu PAH, CaHkm-lNemep6ype, Poccus
2 CaHkm-INemepbypackull nonumexHudyeckuti yHusepcumem [Nempa Benukozo,
Cankm-lemepbype, Poccus

khairyllinaa@mail.ru

MexaHouyBcTBUTENbHBbIE (MY) MOHHbIE KaHanbl SABASKOTCA OAHUMM U3
OCHOBHbIX Y4aCTHUKOB MPOLIECCOB MeXaHOTPaHCAYKUMU, TaK Kak CnOCOBHbI BbICTPO
npeobpasoBbiBaTb  MeXaHuyeckue CTUMyIbl B pasnuyHble  Buornormyeckue
peakuum [1]. BaxkHbiM warom B MexaHobuonornn ctana naeHtugukaumsa Hosbix MY-
KaTUOHHbIX KaHanoB Piezo. KaHanbl Piezo1 yyacTBylOT BO MHOXECTBE NPOLECCOB Kak
B HOpMeE, TaK W Npu NaTonorusax, BKYaa oHKoTpaHcopmaunio [2], n moryT ObiTb
NEPCNEKTUBHbIMX  MULLEHAMM ANs pa3paboTku  HanpasBfieHHbIX MNOOXOAOB B
NPOTUBOOMNYXONEBOW Tepanuu.

PaHee Hamn ObinM OLEHEHblI XapakTePUCTMKM OAUHOYHbLIX KaHanoB Piezo1 B
pacTBope, MMUTUPYIOLLEM BHEKIMETOYHbIA U coaepXalleM HECKOMbKO KaTMOHOB, ANs
KOTopbIX NpoHuuaemsl Piezo1 (Na*, Ca?*, Mg?*) [3]. B aaHHoi paGoTe ¢ NOMOLLbHO
metoga patch-clamp wuccnegoBanu yHUTapHble CBOWCTBA SHOOMEHHLIX KaHanos
Piezo1 npn nx ctumynsaummn cenekTUBHbIM XMMUYeCKUM aktTnesaTopom Yoda1 B kneTkax
MUENonaHOM NeMKeEMUN YeroBeKa B pasfiMyHbIX MOHHbIX ycrnoBuax. B koHdurypauum
whole-cell 6bIn0 NokasaHo, YTO NPOBOAMMOCTb KaHanoB Piezo1, akTMBMPOBAHHbIX
Yoda1 B npucytctBum TonbKko MoHoB Na*, coctasuna 30-35 nCMm, 4TO 3HaUYUTENBLHO
npeBbILWAano 3HayeHus, xapaktepHole ans Piezo1, pernctpupyemMbix B CTaHAAPTHOM
pactBope (19 nCwm). [MpoBogumocTb KaHanoB npu f[obaBneHnun OAaHOro K3
ABYXBaneHTHbIX KaTnoHoB (Ca?* nnu Mg?*) chmxkanack go 20-25 nCwm. B npucytcTeum
060uMx ABYyXBaNeHTHbIX KATUOHOB NPOBOAMMOCTb KaHamnoB CHmxanacb 4o 18—19 nCw,
4YTO coBMagano Cco 3Ha4YeHUsIMU, nonyvyeHHbiMu paHee. OnbITbl B KOHGUrypauuu cell-
attached (oTBegeHMe OT yyacTka KNeTOYHOW MemOpaHbl) Mokasanu, u4To
NPOBOOUMOCTb MexaHoakTuBupyemblx Piezo1-kaHanos cosnagaetr ¢ Yodal-
aktmBupyembiMn Piezo1 n coctaBnsieT 30-35 nCm B OTCYTCTBUE OBYXBaneHTHbIX
KaTnoHoB. B koHdurypaumm whole-cell Takke 6binia NpoaeMoOHCTpUpoBaHa npsamas
npoHMUaemocTb kaHanoB Piezo1l pana Mg?. Hawwu paHHble nokasbiBaloT
NPUHUMNNanbHY0 BO3MOXHOCTb Piezo1-onocpenoBaHHOro TpaHcnopTa MoHos Mg?*,
ABMAIOLWMXCA BaXXHbIMU KOPAKTOpaMn B pasnnyHbIX (PepMeHTaTUBHbIX peakunsax B
XMBbIX KneTkax [4].

Paboma nododepxxaHa epaHmom PH® Ne 22-74-10037.
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OnpepeneHve B3aMmMoaencTBMN Mexay 6enkamu geneHus
Acholeplasma laidlawii n Mycoplasma gallisepticum
npuv NOMOLUM ABYXIrMOPUAHON CUCTEMbI

XacaHosa A. A., Beodstikux A. /1.

CaHkm-lNemepbypackuli nonumexHu4eckul yHusepcumem lNempa Benukoeo,
CaHkm-lNemepbype, Poccusi

hasanova_aizilya@mail.ru

LintoreHes — oamH u3 pyHOameHTanbHbIX npoueccos, obecneynBaroLLmMx
pa3MHOXEHNEe KaK MPOKapuMOTUYECKUX, TaK U 3yKapnmoTUYecKux KneTok. lNMpoueccom
aeneHns GakTepun ynpaBnsieT MHOTOKOMMOHEHTHAA MOSEeKynsipHas MalumMHa —
AVBUCOMaA, FMaBHbIM KOMMOHEHTOM KOTOpon aBndetca 6enok FtsZ, obpasyrowmn Z-
Konbuo. B atonm pabote oObekTOM uccnegoBaHust SABNSNMCb OakTepum Knacca
Mollicutes (mukonnaamebl): Acholeplasma laidlawii n Mycoplasma gallisepticum,
ABNAKOLMECA NaToreHaMmn aykapmor [1].

N3yyaembimn 6enkamun senanuce FtsA, FtsK, EFTU, SepF u IbpA. N3BecTHo,
YTO B XOPOWO U3y4YeHHbIX Gaktepmsax 6Genok FtsA  HenocpeacTBEHHO
B3anmoaencTeyeT ¢ 6enkom FtsZ B Z-konbue 1 cBa3biBaeT ero ¢ membpaHon. benok
FtsK sisnsetca AHK-TpaHcnokason. SepF BbINOAHAET yHKUMN, NOXOXNE Ha YHKLMN
FtsA, n cBa3biBaeT Z-konbLo ¢ MeMbpaHown [2]. IbpA — manbii 6enok TennoBOoro Lwoka.
KoHKpeTHble (PyHKUMKM 3TMX BEenkoB, B TOM YUCME MX POfb B Npouecce AeneHusi, B
MMKOMMa3max He OO KOHLA onpeaereHsbi.

dyHKUMOHaNbHOE BO3AeNCTBME OBYX OENKOB B KNETKE MOXHO OLEHUTb Mnpu
nomoLm AByxrmbpuaHon cuctembl. [ByxrmbpugHaa cuctema npeacrasnset cobon
MCKYCCTBEHHO CKOHCTPYMPOBAHHYIO FrEHETUYECKYID CUCTEMY, NpedHa3HaYeHHy Ans
obner4yeHna obHapyxeHna n oLeHkn 6enok-6enkoBbix B3anmoaencTamm [3]. B gaHHom
paboTe oHa Gblina ncnonb3oBaHa Ass N3ydeHus B3anMoaencTeum mexay FtsZ n FtsA,
FtsK, EFTU, SepF u IbpA.

UccnedosaHue 8bInonHeHo npu ¢uHaHcosou noddepxke MuHobpHayku P®
(epaHm npe3udeHma MK-1345.2022.1.4).
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OnTuMu3auma akcnpeccum Hykneasbl Cas9 ana cospaHus
cuctembl pegaktupoBaHua CRISPR/Cas9 6akrepun Bacillus subtilis

Xezat A. A1 2 THyqux E. KO.1

! Kypuamosckuti Komnnekc 2eHemu4yecKkux uccriedoeaHutl
HauyuoHarnbHoz20 uccnedosamernbCko2o ueHmpa «Kypyamogckul uHcmumymsy,
Mockea, Poccusi

2 Poccutickuli XUMUKo-mexHoro2udeckutl yHusepcumem um. []. Y. Mendeneesa, Mocksa,
Poccus

khegay.annaOO0@mail.ru

Cuctema CRISPR/Cas — 9TO MHCTPYMEHT, NO3BOMSOLLNA BHOCUTbL MyTaLmn B
3afaHHble nocrneaoBaTeNnbHOCTM ©e3 MCNOoNb30BaHUA CenekTUBHbIX MapkepoB [1].
Komnnekc Cas9/sgPHK npoussogut  aByuenodedHoln  paspbie [OHK B
3anporpaMMmMpoBaHHbIX MecTaX, BbicTynas B kadectBe [HK-cneuuduyeckon
CUCTEMBI HETATUBHOW cenekummn npu otbope MoamdmUMpPOBaHHbIX KIOHOB OT KIOHOB
auvkoro Tuna [2].

Ana KoHCTpympoBaHuA dyHKunoHanbHon cuctembl CRISPR/Cas9 6bina
co3gaHa 6ubnuoTteka curHanoB WMHMUMAUMW TpaHcnauMu, T.e. Habop nnasmug C
pasnuyHbIMM  pubocomcBsasbiBalowMMn  ydactkamm (RBS) reHa Hykneasbl cas9,
pacnonoXXeHHOro noa nHayumpyemsiMm npomotopom PxylA-cre [3].

PaHOOMHbIE  curHanbl  MHUUMaAUMW  TPaHCAaUMM  OblMM BCTPOEHbI B
nocrnenoBaTenbHOCTb MPAMOro npanmMepa, KOMMeMEHTapHOro Havany reHa cas9.
Ob6paTtHbin npanmep 6bin pacnonoxeH B obnactu canta BsmBl. [MonyvyeHHbIn B
pesynbTaTte peakummn MUP-dpparmeHT, cogepxaLumm cnyyauHble
nocnegoBaTenbHOCTN B obnactn RBS, 6b1n BcTpoeH cbopkon MbcoHa no canty Notl
B Nnasmuay ¢ yceyeHHbIM BapmaHToM cas9 (6e3 197 n. H.). OTa nna3muaa cogepxana
BCce Heobxogumble anemeHTbl cuctembl CRISPR/Cas9, B Tom uucne koauvpoBana
sgPHK, HO He umena nneden Onst roMONoOrM4HoOn pekombuHauuun. B utore Obina
nonyyeHa 6ubnmoteka na 40 nnasmug ¢ pasnuyHbiMmn nocnegosartensHocTamMu RBS.
[aHHble nnasmnabl 6611 TpaHcdOPMMPOBaHbI B TECTOBbIN WiTamMm Bacillus subtilis ¢
nocnefoBaTeNbHOCTbIO NpoTOCNencepa B reHome.

Mo pocty kneTtok Obin NpoBedeH CKPUMHUHI BapuaHToB RBS B ycnosusx,
obecneunBatoLnx POHOBYIO IKCNPECCUIO HyKIeasbl cas9 B COCTOSAHMN 6e3 MHAYKLMK
npomotopa PxylA-cre (B npucytctBum D-rntoko3sbl, BKMOYarowen KatabonuTHyro
penpeccuio) 1 Npu NHAyKUMK B npucytcTBmn D-kcunosbl. B peaynbtate Obin BbibpaH
Hanbonee onTumanbHbii BapmaHT RBS, obecneuuBarolwmnm MUHUMaNbHbIA CUHTE3
Hykneasbl Cas9 B coCcTOsHUM 6e3 MHOYKUUKN U JOCTATOYHbIA NO cune Ansi BHECEHUSA
AsyuenoyeyHoro paspbiea AHK npun nHaykumm B npucytcteumn D-keunosbi.

Paboma noddepxaHa eocydapcmeeHHbIM 3adaHuem HUL] «Kypyamosckul
uHcmumymy (Homep AAAA-A20-120093090015-2 om 30.09.2020).
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Mo3utTnBHaa annocrtepuyeckaa moaynsauua rpynnol lll MeTaboTponHbIx
peuenTopoB rnyrtamarta ycunmBaeT HEMPONPOTEKTOPHOE AeNCTBUe
MeMaHTMUHa Npu 3KCNepMMeHTanbLHON HenpoaereHepauum

YepHomopeu Y. FO., ®edopos . A., lNepwuHa E. B.

UHcmumym meopemud4eckol u aKkcriepumeHmarnbHou buogusuku PAH, lNywuHo, Poccus

yrgen@mail.ru

UpesmepHas rnytamaTepruyeckasl akTMBHOCTb BOBMeYeHa B natoreHes psiga
HenpoaereHepaTuBHbIX 3aboneBaHui. B HacToswee Bpemsi dpapMakonormyeckas
MOAYNAUNA  WOHOTPOMHbLIX PeLenTopoB rnyTamata MpUMEHSIETCA B KadecTBe
TepaneBTUYECKOW  CcTpaterMm  Ons  JflevyeHus, OOHaKo  AdaHHblA  NoAXoA
ManoaddekTnBeH [1] n conpoBoxgaeTca Nob6oYHbIMKN 3chhekTaMmmn n3-3a BOBEYEHNS
WOHOTPOMHbLIX  peueTpoB rnytamarta, B 4actHoctu NMDA, BO MHorue
dusmonorndeckne  yHkumm  [2]. Bo3mMOXHOW  anbTepHaTMBOM U HOBbIMU
noTeHunanbHbIMY MULLEHAMMW ANA NeYeHNa HEBPONOrM4YeCKUX pacCTPOMCTB, BKITOYas
penpeccuto  [3], wmn3odpeHuto [4], 6GonesHb [lapkumHcoHa [5] u 6GonesHb
Anburerimepa [6], MoOryT BbICTynaTb MeTabOTPOMNHbIE peuenTopbl rnyTamarta
(mGIuRs).

PaHee B Hawen nabopatopun Obinn BbigBneHbl mMGIURs, koTopble
BOBMEKaOTCS Ha pasHbiX dTanax rmbenn HeMpoHOB B runnokamne, Ha OAHON w3
aKCNepuMEHTarnbHbIX Moaenen HeupoaereHepauum, BbI3BaHHOM HEMPOTOKCUKAHTOM
xnopugom Tpumetunonosa (TMT) [7].

Llenbto gaHHoM paboTbl 6610 n3yvyeHne MopdodyHKUMOHANBHBIX U3MEHEHUI
B rmnnokamne Mo3ra KpbIC Mpu 9KCnepuMeHTanbHON HernpoaereHepauuu, Bbl3aBaHHON
TMT " pasnuyHbIMn drapmakonormyecknmm nogxogamm Moaynauum
rmytamateprmyeckon cuctembl. B uccnegoBaHuMmM  CpaBHMBANM - KOHTPOJSIbHYHO
noarpynny >XMBOTHbLIX C YETbIPbMS MNOAOMNbITHBIMU FPynnaMmn: C WHOYLUPOBAHHOM
HenpogereHepaumen (TMT) wn ¢ nocneaywowen 6nokagon  MOHOTPOMHbIX
(TMT + MeMaHTWH) WM akTMBaumen MeTaboTpOnHbIX peuenTopoB rryTamara
rpynnsl I (TMT +VU0422288), a Takke COBMECTHOrO BO3geNCTBMS Ha oba Tuna
peuenTtopoB (TMT + memaHTuH + VU0422288).

AHanu3 un3MmeHeHuss ypoBHa MPHK reHoB  9KCAaWTOTOKCUMYHOCTUM U
HeMpoBoOCnaneHusl, a Takke MOpPPONOrMYeckux WN3MEHEHUN HEPBHLIX KNETOK B
rmnnokamne wn nOBEAEHUS >KMBOTHbIX BbISIBUM, 4YTO Haubonee BblpaXXeHHbIM
HenponpoTekTopHbIM adhdekTom obnagaet VU0422288 B coveTaHUM C MEMAHTUHOM,
Torga Kak oTaenbHOe MPUMEHEHME TOSMbKO MeMaHTUMHa unu Tonbko VU0422288
OKa3blBaeT HanMeHee 3allnTHOe BO34eNCTBME NMPU HEMPOTOKCUYECKOM NOBpEXAEHNN
Moa3ra.

Paboma noddepxxaHa epaHmom PH® Ne 21-75-00106.
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OueHka cneundpmyHoctu PHK-ynpaBnaemown Hykneasbl Cas12a
B yCNoBMAX in Vitro

YupuHckatime A. B.1, MucropuHa M. A.1, Mapkoea E. B.1, SenuHckuti A. A.L,
Conosa 1O. B.1- 2, JleoHosa E. 1.1

Y Cankm-Iemep6ypackuti 20cydapcmeeHHnbiti yHusepcumem, CaHkm-lTemepbype, Poccust
2 CaHkm-INemepbypackull chunuan MHecmumyma obueli 2eHemuKu
um. H. Y. Basunosa PAH, Cankm-lNemepbype, Poccus

ChirinskaiteA@yandex.ru

CRISPR-Cas12a npuHagnexuTt ko 2-my knaccy noatuny 5 CRISPR-Cas-
cuctem n npeacrtasnsieT cobon pPUOOHYKNEMHOBLIM KOMMMEKC, COCTOAWMK U3
eanHcTBeHHoM CRISPR RNA (crRNA) n 6enka Cas12a [2]. CRISPR-Cas12a, Hapsaay
¢ CRISPR-Cas9, moxeT bbiTb Mcnonb3oBaHa Ans FEHOMHOro peaakTUPOBaHUS.
Hykneasa Cas12a n3 6akrepumn Lachnospiraceae (LbCas12a) wmpoko ncnonb3syetcs
ana uomegumumHckmx uccrnegosaHun. CybcTpaTHaa cneumuyHOCTb U MeXaHu3M
pacwennenns [OHK Cas12a BbisicHeHbl HenomnHocTblo [3]. M3BecTHO, 4TtO AnA
pacno3HaBaHua mMuweHn Hykrnease LbCas12a Tpebyetca cneumdumyeckas
HyKneoTuaHas nocrneaoBaTesibHOCTb, HasblBaemasi MOTMBOM, MpunerarnwmumMm K
npotocnencepy (PAM) [2]. Mommumo kaHoHmyeckoro gna Casl2a PAM TTTV (roe
V =A, C unn G), B HekoTopbix ycrnoeusix LbCas12a moxeT pacnosHaBaTtb gpyrue,
cybonTumanbHble nocnegosatensHocTn PAM [4].

Mbl uccnegoBanu akTMBHOCTb Hykneasbl LbCasl2a B ycnoBusax in vitro B
npucytctBun HoBoro PAM TTAA [5] n oBHapyxumnn mnameHeHue cneumpuyHoCTH
pacwennenna [OHK-muywenn. B cnyyae kaHoHudeckoro PAM mbl Habnoganwm
pacwennenne JHK-muweHn LbCas12a Bo MHOrMx nonoxeHunsax. B criydyae e HOBOro
PAM TTAA oQHOHYKNeOoTUAHble 3aMeHbl BO BCeX NONoxeHnax Hanpasnsawowen PHK,
kpome 20-ro, 6nokupytot pacwennedme JHK-muweHn, 4to ykasbiBaeT Ha NOBbILLEHNE
CNeundUYHOCTM HyKneasbl B OaHHbIX YCrOBUAX. Takke Mbl Mokasanu, 4Tto Tun
HykneotTngHoelx 3ameH (U-A, U-C wunm U-G) He Bnusetr Ha 9adpdEKTUBHOCTb
pacwenneHuns. OueHKy a(pPekTUBHOCTM U cneunuyHOCTN hepmMeHTa NpoBoanNU C
NOMOLLbIO Tefb-anekTpodopesa, a TakkKe C UCNOoNb30oBaHMEM MedeHHbix FAM
OofHOUEenoYeYHbIX 30HO0B.

Ha ocHoBaHWMM NonyYeHHbIX AaHHbIX Mbl CAenanu BbiBOA, YTO MCMNOSb30BaHNE
HoBoro TTAA PAM 3HaunTenbHO NoBbIaeT cneynduUYHOCTb HyKneasbl, YTO, B CBOKO
oyepeab, OTKPbIBAeT LWIMPOKME MepCrneKkTmBbl Ansi pas3paboTkM [MarHOCTUYECKMX
CcucTem, OcHoBaHHbIX Ha LbCas12a, B wacTHOCTU Ans ObICTPOro reHoTUNMPOBaHUSA
MblLLEN-HOCUTENEN TOYEYHbIX MyTauun U MUKpoaeneumnn.

Paboma ebinonHeHa npu nodoepxke epaHma Cl16ry ID 94030690 u
pecypcHozo ueHmpa PMuKT HayuyHoz20 napka Cl16[7Y.
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AM®bDOpPUH — HOBbIN 6ENKOBLIN MIHTMOUTOP, PEerynUpyLWLNA aKTUBaLMIO
npoTeanuanHa, MeTtansnonpoTteas3bl Serratia proteamaculans

YyxoHuesa K. H., bepdbiwes . M., bo3uH T. H., Kapacesa M. A., [lemudrok Y. B.

HauyuoHanbHbIl uccnedosamernbckuli ueHmp «KypYamogcKulti uHemumymy,
Mockea, Poccusi

ksysha57@bk.ru

MpoTeanusmHnogobHble npoteasbl (MMIM) — rpynna meTannonpoTeas,
OoTHocsALWMXcs K cemencTtay nentugas M4. MMM wrpoko pacnpocTpaHeHbl y 6akTepui,
OAHaKo Buonornvyeckne PyHKUUKN 3TUX (PEPMEHTOB OCTAlOTCS HEBBISICHEHHbIMU. B TO
Xe BpeMsa uMetoLmnecs faHHble yKa3blBaloT Ha BOBNEYEHHOCTbL (DEPMEHTOB rpynmbl BO
B3anmoaencTame 6aktepuin ¢ ApyruMmmn opraHnamamm n, BEpOsiTHO, B natoreHes [1-3].

Mbl 06Hapyxunu, 4To reusl MMMy 6akTepun, Kak NpaBuIio, KONoKanm3oBaHbl C
reHamMmn WUHrIMBUTOPOB, OTHOCALLMXCA K HEU3BECTHOMY paHee CeMeWNCcTBy OenkoBbIX
MHrMbutopoB npoteas. Yacto renbl MM 1 uHrMbuTOpa, Kak, HanpuMmep, reHbl
npoteanuavHa (PIn) un ero wuHrmbutopa amdopuHa (M4in) 6aktepumn Serratia
proteamaculans, foopmMunpytoT BULNCTPOHHLIA ONEPOH [4].

Bo Bcex onucaHHbIX paHee crnyyasx, Korga reHbl npoTeasbl U ee nHrmbutopa
HaxXo4ATCs B OOHOM onepoHe, epMEHT CUHTE3NPYETCA B BUAE NpeaLleCTBEHHNKA U
aKTMBUPYETCSA BO BpeMsi cekpeuun. MNMpn aToM cumTaeTcsl, YTO MHIMobMTop 3awmaeT
KNeTKn OT rydbuTEenbHOro AeNCTBUS akTUBMPOBAHHOM, HO €LLEe He BbileaLen N3 KNneTku
npoteasbl [5].

Ona napbl PIn—-M4in mbl nokasanu, 4to oba 6Genka He ceKkpeTupylTcs
KOHCTUTYTMBHO [3,5]. [lpudem PIn B Kknetkax nepuoanyeckon KynbTypbl
S. proteamaculans HakannMBaeTcss B BuAe HEAKTUBHOIO nNpeallecTBEHHUKA WU
aKTMBUPYETCA TOMbKO B CTauMOHapHoOW dase npu anutenbHoMm (6onee 40 u)
KynbTUBUPOBaHUK; akTuBaLums PIn conpsikeHa Co CHMXEHUEM ONTUYECKOW NIIOTHOCTU
(OI) kynbTypbl. B TO *Xe Bpemsa Ol kynbTypbl WUTaMMa ¢ geneuven reHa Pln nocne
BbIX04a Ha CTauMoHap He MeHsieTcs, a geneumsa reHa M4in, Hao6opoT, NPUBOAUT K
6onee paHHemy cHuxeHuto Ol KynbTypbl U, COOTBETCTBEHHO, akTMBaL MM NpoTeasbl.
Mo-engumomy, M4in He 3awmaeT KNeTkM OT JeNCTBUSA NpoTeasbl, HO CNocobeH Ha
BPEMS KOTIOXKUTLY €€ aKkTUBaLUMH.

Takum ob6pa3om, MOXHO NpeanonoXuTb, YTo akTneaums Pln Heobxoauma ans
KOHTPOSIS NSIOTHOCTU BakTepuanbHOM KynbTypbl B HEGNAronpuATHLIX YCNOBUSAX, B
YaCTHOCTU Npu ronoganumn, a M4in perynupyeT 3Ty akTuBaumio.

1. Bozhokina E.S. et al. Bacterial invasion of eukaryotic cells can be mediated by actin-
hydrolysing metalloproteases grimelysin and protealysin // Cell Biol. Int. 2011. V. 35. No. 2.
P.111-118.
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MpoucxoxaeHne paka MONOYHOM XKene3bl
y NauMeHTKU C NepBUMYHON IHAOMETPUOUAHON afeHOKapLMHOMOM

Llaxmamoea A. 4., BepbeHko B. H.

HUL] «Kypyamosckuti uHcmumymy — MUA®, [amyuHa, Poccus
rykhlova_ad@pnpi.nrcki.ru

HacneacTBeHHbIM HEMOMMMNO3HBIN KONopekTarnbHbIn pak 5-ro Tuna (HHKPPS),
M3BECTHbIN TaKxke Kak cuHapom JlnHya 5-ro Tuna (OMIM #614350), npeacTtasnseT
cobonn  Hacnegyembll  ayTOCOMHO-OOMMHAHTHbIM  0BpasoM C  HEMOmHOW
NeHEeTPaHTHOCTbIO ™n paka, XapaKTepuayroLmimncs BO3HWKHOBEHNEM
KONOpEKTanbHOro paka u/unm BHEKULLEYHOrO paka, B YaCTHOCTW paka 3HOOMETpus, B
cepeanHe B3pocnon xum3uum [1]. [daHHas pasHoOBMOHOCTb cuHApoma JlnH4ya
BbI3bIBAETCHA reTepO3UroTHOM MyTaumen B OLHOM U3 FEHOB CUCTEMbl KOppPeEKUUU
HecnapeHHbIX OCHOBaHWM, B YaCTHOCTM B reHe MSH6 [2].

Llencto  pgaHHOM paboTbl  ABUNCA  MOJSIEKYNSAPHO-TEHETUYECKUA  aHanu3
reHeTUYECKUX N3MEHEHUI, HaKanMBaLLNXCA B KIeTKax OnyXonn MOSNOYHON Xeresbl
y nNauuMeHTKn C MepBUYHOW afeHOKapUMHOMOW SHOOMETPUA U OTAroWwEeHHbIM
CeEMENHbIM aHaMHe3OM — CUHAPOMOM JIMHYa C HOCWUTENbCTBOM repMuUHanbHON
MyTauuun B reHe MSH6 [3].

MapadnHn3MpoBaHHbIE Cpe3bl ageHOKapLUMHOMbI MOSIOYHOW >Xenesbl Obinu
npegocTaBneHbl  naronoroaHatomuyeckon nabdopatopuen HMWL,  oHkonormm
um. H. H. MNetposa. NeHomHyto OHK Bbligensnu ns napausnHMpoBaHHbIX CPe30B C
nomowbto Habopa FFPEExtract DNA cornacHo npoTOKONy npou3BoguTens
(«EBporen», MockBa). MyTaunoHHble Npounu aHanuMsanpoBann C MNpUMEHEHUEM
nosiHoak3omHoro cekseHupoBaHnsa (WES) («l'eHeTuko», Mocksa). Onpegensanu
Hann4mne nospexaeHnn B mukpocatennutax BAT26 n BAT40. PeuenTopHbin cTaTyc
66111 nccnegosaH ¢ nomowbio UIMX ctaHaapTHeiM meTogom (E-cadherin, PR, ER, ki67
n Her2neu).

AHanu3 paHHbix WES BbIsiBUN repMuHarnbHble MyTaumMm B reHax MSH6 u
PRKDC, npuBogswue, o4eBULHO, K FEHOMHOW HecTabunbHocTU. OBHapYyXeHbl Takke
naToreHHble comaTudeckne BapuaHTtbl B reHax BRCA2, BLM n CDH1. Onyxonb 6bina
MUKpOCaTENNUTHO-CTabunbHon.  Jkcnpeccus  E-kagrepyHa  oxugaemo  6bina
HeraTuBHOW Bcneacteve mytauum B CDH1. Mapkep nponudepaTmBHOM akTUBHOCTU
Ki-67 coctaBun 80 %, ctatyc onyxonu HER-2 npu onpegpenenHun metogom CISH
paBHancsa 1+, ER+ un PR+,

[Mony4yeHHble reHeTuYecKne gaHHble XOPOLIO COornacyrTca ¢ PeHOTUNNYECKON
XapakTepuUCTUKON, TMCTONOMMYECKUM TUMOM U pelenTopHbIM CcTaTycoM onyxonu. B 1o
BpemMs kak mytauum B BRCA2 xapakTepHbl Ansi 060MX TMCTOSNOrMYEeCcKUX TUMOB:
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[ONbKOBOrO M NPOTOKOBOrO paka MOSIoO4HON xernesbl, MyTauum B CDH1 BcTpevatoTcs
NCKNIOYNTENBHO B JOMBKOBOM TUME, YTO COOTBETCTBYET OnmcaHuio obpasua.

1. Castellsague E., Liu J., Volenik A. et al. Characterization of a novel founder MSH6
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hereditary nonpolyposis colorectal cancer // (Letter) Nature Genet. 17: 271-272 (1997).

3. Vostriukhina O.A., Mirlina E.D., Khmelkova D.N., Shakhmatova A.D., Kil Yu.V.,
Polyatskin I.L., Artemyeva A.S., Verbenko V.N. An MSH6 germline pathogenic variant p.
Glyl62Ter associated with Lynch syndrome // Human Genome Variation.
https://doi.org/10.1038/s41439-022-002216-7 (2022).
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BnusiHne meTunupoBaHusa U ruapoKCMMETUNMPOBaHUA maTpuyHoro C
Ha ToYHOoCTb cuHTe3a [HK TpaHcne3noHHbIMU
1 penapatuBHbiMu [IHK-nonumepasamu yenoBeka

LWunkuH E. C.1, Nemposa /[. B.2, Makapoea A. B.1, Kapkoe /[]. O.2

! HayuoHanbHbIl uccnedosamernsckull ueHmp «Kypyamosckuii uHcmumymsy, Mockea,
Poccus

2 MIncmumym xumudeckoli 6uoniozuu u pyHdameHmarnbHol meduyuHsl CO PAH,
Hoeocubupck, Poccusi

ShilkinEvgeniy.chem@gmail.com

5-metnnumnTto3nH (MC) M NPOAYKT €ero HanpaBneHHOro OKUCIeHUst — 5-
rmgpokenmeTnnumnTosnd  (hmC) — 4aBRASAOTCA  BaXKHENLUMMU  ANUTEHETUYECKMMMU
MEeTKaMW B KNneTKax BbICLUMX aykapnoT [1, 2]. Y yenoBeka meTunuposaHble C B cocTase
CpG-avHYKNeoTMaOB ABNAIOTCA «rOPSYMMKU TOYKamMu» MyTareHesa [3, 4]. OcHOBHOM
npudnHon C > T-TpaH3uumn B CpG-canTax 4aBnsgeTca gesamuvHupoBaHne mC c
obpasoBaHvem T. OgHako B nocnegHue rogabl NOABASKOTCA AaHHbIE O CyLLEeCTBOBaHUMN
He3aBMCMMOro OT [de3aMUMHMPOBaHUS MexaHuamMa MyTtareHesa B CpG-caunTax,
accoummpoBaHHoro ¢ paboton [OHK-nonumepas (OHKI). BbickaszaHa runotesa o
BNnAHMM MC Ha TOYHOCTb cuHTe3da [OHK n yBennyeHun 4actoTbl NpOMyTareHHOro
owmnboyHoro BkntoveHna dAMP [5, 6]. 3BecTHO, 4To YacToTa okucnenuna G oo 8-oxo-
G B MeTunupoBaHHbIX CpG-canTtax nosbiweHa [7]. Lenb paboTbl — aHann3 To4HOCTH
BKMIOYEHNS  HykrneotuagoB Hanpotme mC wu  hmC  penapauyyOHHbIMW U
TpaHcnesmoHHbiMn [HKI, a Takke n oueHka BnuAHMA MC Ha 3PPEKTUBHOCTb U
TOYHOCTb TPAHCME3NOHHOIO CMHTE3a HanNpoTuB coceaHero 8-0xo-G.

Bbina npoTecTupoBaHa OHK-nonumepasHas aKTMBHOCTb wectun
penapawmoHHbIX 1 TpaHcne3noHHbix [HKIT yenoseka (Pol B, Pol &, Pol 1, Pol k, Pol 7,
REV1), a Takke npanma3sbl-nonumepasbl PrimPol Ha OHK-maTtpuuax, cogepxawmx
C/mC/hmC B TXG-koHTekcte. OnpeperneHnbl OHKI1, yyBCTBUTENbHBLIE K HanMyuio
maTpudHoro mC (Pol 3, Pol 1 n Pol n). [No gaHHbIM cTaumoHapHOM KMHETUKU NoKa3aHo,
410 MC He BnusieT Ha To4HOCTb Pol B 1 Pol t, HO cHXaeT ah(PeKTMBHOCTL CUHTE3A.

MpoBeneH aHanusa TpaHcnesmoHHon aktnHocty HKIT HanpoTue 8-0x0-G 1 nx
cnocobHocTn yanuHATb napbl 8-0x0-G/A n 8-0xo-G/C B 3aBMCUMMOCTM OT cTaTyca
MeTunupoBaHua cnegyrowero 3a 8-oxo-G C B martpuyHonm uenw. [lokasaHo, 4TO
METUNUPOBAHNE HE BIMSET HA TOYHOCTbL BkNtodeHnss dANMP HanpoTtmB 8-0x0-G. B 10
Xe Bpemsi obHapyxeHo, 4Tto Pol 1 n Pol B meHee adhdeKTMBHO yaANMHAIOT napy 8-oxo-
G/A npu Hanudmm mC B mMaTpuyHOW uUenu, B criydae Polt aT1oT adpdpekT
COMNPOBOXOAETCH CHUKEHMEM TOYHOCTM.

Paboma nodoepxxaHa epaHmom PH® Ne 22-24-20156.
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Pa3paboTtka cuctembl TpaHcdeKLuumn Ha OCHOBEe MaccuBa
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TpaHcdeKkunsa — npoLecc BBEAEHUA HYKITEMHOBOW KMCNOTbI B KNETKU 3yKapuoT
HEBUPYCHbIM MeTOA4OM. OTO OfHa M3 BaXHeWwwmx 3agady B obnactm Guonormm u
6uoTtexHonormn. Hanpumep, no 3anpocy Cell transfection nouckoBasi cuctema no
Hay4HbIM nybnukaumsam Google Scholar nHaekcnpyet 6onee 21 TbiC. cTaTen TOMbKO
3a 2022 roa. Bce meToabl 4OCTABKM HYKNEUHOBBLIX KMCMOT B KIETKA MULLEHN MOXHO
pas3gennuTb Ha TpW KaTteropum: ousndeckne, XuMmmyeckne n MetToabl, OCHOBaHHbIE Ha
MCcnonb3oBaHMM BUPYCOB. Kaxaas n3 aTux Kateropuin UMeeT CBOWU CUrbHbIE U crnabble
CTOPOHBbI, KOTOPble onpeaensaoT obnactn nx npumeHeHus. Tak, dusmyeckme MeToabl
obnagalT [OOCTAaTOMHO BbICOKOW 3MEKTUBHOCTLIO U YHUBEPCANbHOCTbIO, He
TpebyoT MOCTOSAHHbIX 3aKyNOK peareHTUKK, 0gHaKko 06nagatoT BbICOKON TOKCUYHOCTLIO
M NAoxo noagarTca MacwTabupoBaHuio. MccnegoBaHusi, HanpaBfeHHble Ha
WHTEerpauuio TBepAoTeNbHbIX, B TOM 4YUCMEe JIOMUHECLIEHTHbIX, HaHOCTPYKTYp B
Guonormn n mMeaguuMHE — aKTUBHO Pa3BUBAIOLLEECS Ha MNPOTSKEHUM MOCNEAHNX
JecatuneTun HanpasrneHve. TapreTHad [JoctaBka nekapcts [1], uccrnegoBaHus
ANEKTPOdM3NYECKUX CBOUCTB [2] n nyopecueHTHas Mmukpockonus [3] — obnactu, B
KOTOPbIX HAHOCTPYKTYpPbl OKasanu Hanbonbluee BAnaHue.

B pabote onucaHo wuccrnegoBaHne BO3MOXHOCTU MNPUMEHEHUA HOBOIO
dunanyeckoro metoda TpaHcdeKun — TpaHcpeKkunMn KneTok ¢ NoMoLllbld Maccumsa
HUTEeBNOHbIX HaHokpucTannoB (HHK) — BepTukanbHbIX urn, cOPMUPOBAHHbLIX
MEeTOA0M MOJIEKYNAPHO-MYy4YKOBOM anuTakum Ha ocHoBe GaP/GaPAs.

B xope uccnepoBaHust Gbinn NONydYeHbl HOBbIE AaHHblIE O BbPKMBAEMOCTH,
YKM3HECNOCOOHOCTU, MexaHM3Max KrneTouyHon rmbenun ans knetoyHou nuHum CT26
EGFP Ha cunbHO pa3BuTbIX NOBEPXHOCTAX, MogenupyemMblx maccmsom HHK. Vaeen
ObINIO CPaBHUTbL XXM3HECMNOCOOHOCTL KIETOK Ha ABYX pasfnU4YHbIX noanoxkax: SiOz2 u
HHK. C nomowbio MeToOOB CKaHMPYKOLWEN SNEeKTPOHHOM MUKPOCKONMUU U
KOHGOKaNbHOM MWKPOCKOMMM ObINI0 NOKasaHO, YTO KMEeTKW, KyNbTUBMPYEMbIE Ha
nosepxHocTn HHK, cnocobHbI paspyliaTe U 9HOOLMTMPOBaTb BEPTMKAIbHO pacTyLume
KpuCTansbl, 04HaKo HECMOCOBHbI K 3HOOLMTO3Y NeXallmx Ha MOBEPXHOCTM NOANOXKKMN
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HHK. Takke Gbina nokaszaHa BO3MOXHOCTb TpaHcdekumn knetok CT26 nnasmmgon,
KoaupytoLLen 3eneHbii donyopecueHTHbI 6enok GFP.
Paboma ebinonHeHa ripu noddepxxke PH® (epaHm Ne 23-24-00288).
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