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ITIPOTPAMMA
MexxayHapoaHoi KoHdepeHIN «XUMMUUIECKast OMOIOTHSI»,
MOCBAIIEeHHOM 90-j71eTHI0 akaJeMHuKa
. I. KHoppe

HoBocubupck, AKaieMropomiok, 24 - 28 uions 2016 1.

24 virona 2016
15:00 - 21:00
Mpue3 ], y9aCTHMKOB KoH(pepeHIun, peructpaiust B lome yuensix CO PAH

OTkpbiTHE KOHpepeHnuu B Manom 3ase JlToma Yuernbix CO PAH
IIpedcedamens: akademuk PAH Bnacos BaneHmuH Buxmoposudu,
Hucmumym xumuueckoti 6uoniozuu u pyHdamenmanvHoti meduyurst CO PAH

16:30-16:40
IIpuBeTCTBEHHOE CJIOBO YUaCTHMKAM KOHbepeHImn
akademuk PAH Bnacos BaneHmuH Buxmoposuu,
Hncmumym xumuueckoti 6uoniozuu u pyHdamenmanvHoti meduyurst CO PAH,
Hoeocubupck, Poccus
16:40 - 17:10
«Maruueckas myJisi» ¥ IIpo6/ieMbl KOMOMHATOPHOI celeKyu B 6ModapMaieBTUKI
uneH-kopp. PAH I'abubos Anexcaxdp I'abubosuu,
Hncmumym 6uoopeanuueckoti xumuu um. akademuxkos M.M. Illemsakuna u FO. A. O8uuHHUK08A
PAH, Mockea, Poccus
17:10-17:40
ConynasibHO 3HAaUYMMbIe MHPEKIUM: UCCIeTOBAHMS MOJIEKY/ISIPHBIX MEXaHU3MOB U
IIOMCK HOBBIX 0JIOKATOPOB
yneH-kopp. PAH Kouemxkos Cepezeii Hukonaesuu,
Hrcmumym monexynsipHoti 6uonoeuu um. B.A. Sneenveapoma PAH, Mocksa, Poccust
17:40-18:10
TpaHCKPUIITOMHBINM aHAIN3 PETryJIATOPHOTIO eliCTBUS MEeNTUIHbBIX IpenapaToB Ha
KJIETOYHBIII MeTa60IM3M
npogeccop 0.6.H. Jlumbopckas Ceemnana AnopeesHa, Hucmumym monexyasapHoti zeHemuku PAH,
Mocksa, Poccus
akademuk PAH Mscoedos Hukonati @edoposuu, MHcmumym mosiekyasipHoli zeHemuku PAH,
Mocksa, Poccus
18:10-18:40
MoieKky/IsIpHbI€ MeaAMaTOPbl MMMYHUTETA, UX POJIb B 3a00/IeBaHUAX U HOBbIE
BO3MOXXHOCTH Tepanumn
uj.-kopp. PAH Hedocnacoe Cepzeli Apmyposuu, THcmumym MonekyasapHoti 6uosiozuu
um. B.A. duzenveapoma PAH, Mockea, Poccus

19:00-23:00
®dypuieT B pecTopaHe Jloma yu4eHbIX
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25th July 2016

International Research Workshop Targeting the RNA World
supported by Russian Scientific Foundation grant N° 14-44-00068

Conference hall, NIOCH SB RAS

9:00 - 9:15
Opening Ceremony. Introduction to the scientific project
Prof. Marina A. Zenkova, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia
Dr. Elena V. Bichenkova, University of Manchester, UK

Session 1. Chemistry and design of functionality

Chairs: Dr. Vladimir A. Korshun, Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry RAS,
Moscow, Russia

Dr. Dmitry A. Stetsenko, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

9:15 - 9:45
Staudinger reaction revisited: Old dog taught new tricks
Dr. Dmitry A. Stetsenko, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

9:45 - 10:15
Perylene derivatives of nucleosides: synthesis and antiviral properties
Dr. Vladimir A. Korshun, Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry RAS,
Moscow, Russia

10:15 - 10:35
Convenient approach to the synthesis of oligonucleotide conjugates with
biodegradable linkers
Dr. Maria 1. Meschaninova, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

10:35 - 10:55
Design of multifunctional biocompatible structures based on gold nanoparticles
Dr. Inna A. Pyshnaya, Institute of Chemical Biology and Fundamental Medicine,
Novosibirsk, Russia

10:55 - 11:25
Coffee Break
11:25 - 11:55

Rational approaches to creating functional oligonucleotides
Prof. Dmitry V. Pyshnyi, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

11:55-12:15
Fluorescent labeling of TagMan oligonucleotide probes via Cu(I)-catalyzed
alkyne-azide cycloaddition (CuAAC) “click” chemistry
Dr. Ekaterina A. Burakova, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

12:15-12:35
Synthesis of functionalized oligonucleotides using non-nucleosidic amidites with
unified structure
Dr. Maxim S. Kuprushkin, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia
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12:35 - 12:55
DNA-based concatameric nanostructures formation using native and modified
oligonucleotides
Dr. Georgiy Yu. Shevelev, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

12:55 - 14:00
Lunch
14:00 - 14:20

Physico-chemical properties of concatameric DNA complexes
Dr. Alexander A. Lomzov, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

14:20 - 14:40
SOI-FET sensor for specific label-free detection of short RNA markers
Dr. Elena V. Dmitrienko, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

Session 2. Structural Insights into RNA Functions

Chairs: Prof. Masayuki Fujii, Department of Environmental and Biological Chemistry, Kinki
University, lizuka, Fukuoka, Japan

Dr. Elena L. Chernolovskaya, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

14:40 - 15:10
Chemical biology for RNA manipulation: rational design of supramolecular
biocatalytic systems
Dr. Elena V. Bichenkova, University of Manchester, UK

15:10 - 15:30
Artificial ribonucleases on the base of oligonucleotide-peptide conjugates:role of
conformational flexibility in catalytic cleavage of RNA
Yaroslav Yu. Staroseletz, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

15:30 - 15:50
miRNases: oligonucleotide-peptide conjugates targeted to oncogenic miR-21
Dr. Olga A. Patutina, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

15:50 - 16:10
Structural investigation of activity and RNA-binding properties of artificial
ribonucleases
Linda Trivoluzzi, University of Manchester, UK

16:10 - 16:30
Diagnostic and prognostic miRNA detection using 3D peptide-hydrogel
oligonucleotide biosensors
Dr. Patrick King, University of Manchester, Manchester, UK.

16:30 - 17:00
Coffee break
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Session 3. RNA Targeting and its Effect on Biological Functions
Chairs: Dr. Elena V. Bichenkova, University of Manchester, UK

Prof. Dmitry V. Pyshnyi, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

17:00 - 17:30
Tumor evasion of immunosurveilance: the role of the cellular reactive oxygen species
(ROS)
Dr. Konstantinos Demonakos, University of Manchester, UK

17:30 - 18:00
Chemical Modification and Conjugation of siRNA
Prof. Masayuki Fujii, Kinki University, lizuka, Fukuoka, Japan

18:00 - 18:25
ImmunoStimulating RNA: antitumor and antimetastatic effects
Dr. Elena L. Chernolovskaya, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

18:25 - 18:45
Cancer related pathways respond to ribonuclease A treatment affecting microRNA
machinery of tumour cells
Dr. Nadezhda L. Mironova, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

18:45 - 19:05
Mechanisms of involvement of artificial ncRNA analogues in gene expression
regulation in human cancer cells
Dr. Grigory A. Stepanov, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

25 urona

Cexkuysa 1. XuMusi HyKJI€MHOBBIX KUC/IOT

Kondepenunonnsiii 3a1 UXBOM CO PAH

IIpedcedamensy 0.x.H. CunvHuxkos8 Bnadumup Hukonaesuu, MHcmumym xumuueckoti 6uonozuu u
¢yHndamenmanvHoti meduyursl CO PAH, Hosocubupck, Poccus

K.X.H. Pa6uHun Bnadumup Anexkceesuu, MHcmumym Xumuueckoti 6uonozuu u (gyHoameHmanvHoli
meduuuHst CO PAH, Hosocubupck, Poccus

9:00 - 9:30
Muxkpounmnossiii cuHTe3saTop JHK
Cunsikos Anexkcandp Huxonaesuu, MHcmumym xumuueckoti 6uonozuu u pyHoameHmanwvHoli
meduuuHst CO PAH, Hosocubupck, Poccus

9:30 - 10:00
Mopudukaums rymmuress ¢ayopecueHuym BHQ1 npu asmekTpodopeTnuecKkoit
ounctke TagMan 30HI0B
Pabunun Bnadumup Anekceesuu, iHcmumym Xumuueckoti 6uosiozuu u (pyHoameHmanvHoli
meduuuHst CO PAH, Hosocubupck, Poccus

10:00 - 10:20
Design of nucleic acid-polyunsaturated fatty acid conjugates: problems and
perspectives for improved chemotherapy
Ionosa Tamwvsina BumanvesHa, IHcmumym xumuueckoti 6uosozuu u (pyHoameHmanbHot
meduuuHst CO PAH, Hosocubupck, Poccus
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10:20 - 10:50
IIpumeHeHMe NMIPEKYPCOPHOTO MOAXO0AA AJIisI CMHTe3a cepuy aHainoroB HAJI+ —
MOTEeHIMATbHbIX MHIMOUTOpOB ITAPII 1
Abpamosa TamesiHa BeHuamuHosHa, IHcmumym xumuueckoti 6uoozuu u (pyHoameHmaibHot
meduyuHs CO PAH

10:50 - 11:10
Jn3aiid U CMHTe3 MOTeHIUATbHbIX MHTMOUTOPOB ITAPII-1 Ha OCHOBe IIPOM3BOIHBIX
nupodocdaToB HYKII€03UA0B
Illepcmiok FOnus BauecnagosHa, iHcmumym xumuueckoti 6uonozuu u gyHoameHmanbHotl
meduyunst CO PAH, Hosocubupck, Poccus

11:10-11:40
IlepepsiB Ha Kode

11:40 - 12:10

Jlek1iusi ClioHCOpa
OxxygaHye CTaa0 pealbHOCTbIO: IHHOBAlIMMOHHBIE TEXHOJIOTMY B CEKBEHVPOBAaHUU
ot Poi
Hpuna Kapnosa, OO0 "Powt [luazvHocmuka Pyc", Poccus

12:10 - 12:35
0OCO0eHHOCTY IIPOHMKHOBEHMS ¥ BHYTPUK/IETOUYHOTO pacipeaeieHmns
OJIMTOHYKJIEOTHI0B B COCTaBe HAHOKOMIIO3MTOB Ha OCHOBE HAaHOYACTUI, JVMOKCHIA
TUTaHA U NOMWJIN3UHA
Yenobaroe Bopuc IMaenosuu, HTHcmumym xumuueckoti 6uonozuu u (gyHOameHmansHoti MeOuuuHbsl
CO PAH, Hosocubupck, Poccus

12:35 - 13:00
IIpuMeHeHMe KOMIIO3UTHBIX TUTAHATOB, HNOGATOB ¥ TAHTA/IATOB GMOIOTMYECKM
aKTMBHBIX IOJIMAMMHOB B KauecTBe cOPOeHTOoB I/ ¢hpakumoHupoBanus JJTHK
306HuHa Anacmacus EezenvesHna, Cankm-IlemepOypzckuii 20cydapcmeeHHblii yHusepcumem,
CaHnxm-ITemep6ype, Poccus

13:00 - 13:30
Role of proteins in the green synthesis of inorganic nanoparticles
Mohd Sajid Khan, Integral University, India

13:30 - 14:30
IlepepsiB Ha o6er,

IIpedcedamens K.x.H. CuHsaxos Anekcandp Huxonaesuu, IHcmumym xumuueckoti 6uonozuu u
¢yHoamenmanvHoti meduyurs CO PAH, Hosocubupck, Poccus

0.x.H. Abpamosa TamwvsiHa BeHuamuHosHa, HHcmumym xumuueckoti 6uoiozuu u
¢yHoamenmanvHoti meduyurs CO PAH, Hosocubupck, Poccus

14:30 - 15:00
Jlek1iusi crioHCOpa
H3yueHue CTPYKTYPI U CBOICTB GMOMOJIEKY/I METOIOM CIIEKTPOCKOINUY KPYTOBOTO
JUXpousma
IIpedcmasumens komnavuu "TexHouHpo"
15:00 - 15:25
Ikcmnpecc-aHanu3 JHK npu moMoiny KBapiieBbIX pe30HaTOpPOB
Iynvuee ®edop Hukonaesuu, THcmumym @u3uku nosynpoeooHukos um. A.B. Pwarosa CO PAH,
Hoeocubupck, Poccus
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15:25 - 15:50
IIpousBogHbIE 6-MeTWIypaIIia, HeCYIye TPUa3oabHbie (hparMeHThI — HOBBIN KJIacc
AHTUMMMKPOOGHBIX arTeHTOB
Bonowuna Anexcandpa Imumpuesra, HODX um. A.E. Ap6y3oea Ka3 HI] PAH,
Kasanw, Pecnybnuka Tamapcmau
15:50 - 16:15
AHTMOHKOPAH-M - noTeHIIa/abHbIN IPOTUBOOMYXO0JIEBbIN reHHO-TepaneBTUYeCKIi
npenapar
Anekceenko UpuHa Bacunvesna, Uucmumym 6U00p2aHuyueckoli Xumuu Um. akademuxos
M.M. Illemsakuna u IO. A. OguuHHukoea PAH, Mockea, Poccus
16:15 - 16:40
AnTudyHrasbHbie MaKpOJIUIHbIE aHTMOMOTUKY U3 aKTMHOMMIIETHOTrO ImTamma MHA
18/11
Trwopun Anmot I1asnosuu, HUH no ussickanurwo Ho8slx aHmubuomukos um. I.@. I'ay3e,
Mockea, Poccus
16:40 - 17:05
IMeyuenanuH B HAIIPaBJIe€eHHOM CMHTe3€ MOAM(UIIMIPOBAHHBIX KYMapUHOB
Jluneesa Anna BukmopoeHa, Hogocubupckuti uHcmumym opeaHudeckoti Xumuu
um. H.H. Bopoxuosa CO PAH, Hosocubupck, Poccus
17:05 -17:30
CUHTe3 U IPOTUBOOITYX0JieBasi aKTMBHOCTb N,N’-(aJIKaHIUWIT)
6uc[naéma-7(9),13,14-TpueH-4-kapooKcaMu/i0B]
Xapumonos FOputi Bukmoposuu, Hogocubupckuti uHCmumym opzaHuueckoti Xumuu
um. H.H. Bopoxuosa CO PAH, Hosocubupck, Poccus

26th July 2016

International Research Workshop Targeting the RNA World
supported by Russian Scientific Foundation grant N° 14-44-00068
Conference hall, NIOCH SB RAS

Session 4. Delivery of Therapeutic Nucleic Acids

Chairs: Dr. Alexandre S. Boutorine, Muséum National d'Histoire Naturelle, Paris, France
Prof. Masayuki Fujii, Department of Environmental and Biological Chemistry, Kinki University,
lizuka, Fukuoka, Japan

9:00 - 9:30
Delivering difficult drugs: poorly-soluble small molecules and poorly-permeable large
molecules
Prof. David Clarke, University of Manchester, UK

9:30 - 10:00
Design of lipid systems for nucleic acids delivery
Dr. Mikhail A. Maslov, Lomonosov Moscow State University of Fine Chemical Technologies,
Moscow, Russia

10:00 - 10:30
Novel modular gene delivery systems for targeted delivery of therapeutic nucleic acids
Dr. Marina A. Zenkova, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

10:30 - 10:50
Biodistribution of therapeutic siRNA and Ch-siRNA in tumor-bearing mice
Daniil V. Gladkikh, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia
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10:50 - 11:10
In vivo evaluation of cell-penetrating peptide conjugates of phosphoryl guanidine
oligonucleotides as new potential therapeutics for Duchenne muscular dystrophy
Dr. Alesya A. Fokina, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

11:10-11:40
Coffee break

Chair: Prof. David Clarke, University of Manchester, UK
Dr. Mikhail A. Maslov, Lomonosov Moscow State University of Fine Chemical Technologies,
Moscow, Russia

11:40 - 12:10
New fluorescent pyrrole-imidazole polyamide probes for cell imaging: synthesis,
target DNA binding and interaction with fixed and living murine and human cells
Dr. Alexandre S. Boutorine, Muséum National d'Histoire Naturelle, Paris, France

12:10 - 12:30
Antiviral activity of phosphodiester, phosphorothioate and phosphoryl guanidine
oligonucleotides delivered into MDCK cells infected with H5N1 influenza A virus by
lipofectamine or TiO2 nanoparticles
Dr. Asya S. Levina, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

12:30 - 12:50
Effect of delivery systems on biological activity of oligonucleotides
Dr. Valentina F. Zarytova, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

12:50 - 13:10
Synthesis of phosphorus-containing dendrimers towards biological applications
Rebout Cyrille, Laboratoire de Chimie de Coordination du CNRS, Toulouse, France

13:10 - 13:30
The design of dendritic systems for the delivery of therapeutic nucleic acids
Dr. Evgenyi K. Apartsin, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

13:30- 14:30
Lunch

Young Scientist Session
Chairs: Dr. Olga A. Patutina, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia
Dr. Alexander A. Lomzov, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

14:30 - 14:45
Study of antibacterial activity of phosphoryl guanidine oligo-2’-O-
methylribonucleotides against Proteus mirabilis
Valerya S. Apuhtina, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia
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14:45 - 15:00
New oligonucleotide derivatives with internucleotide N-tosyl phosphoramidate
groups: synthesis and some properties
Darya Prohorova, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

15:00 - 15:15
Search for an optimal oligonucleotide for selective targeting to mature miRNA
Svetlana K. Miroshnichenko, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

15:15-15:30
Molecular mechanisms of antiproliferative and interferon-inducing activity of short
immunostimulating RNA
Mikhail Zhorov, Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk,
Russia

15:30 - 15:45
Inhibition of invasive properties of murine melanoma by bovine pancreatic DNase I
in vitro and in vivo
Ludmila A. Alekseeva, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

15:45 - 16:00
Plasma miRNAs as biomarkers of lung cancer
Ivan A. Zaporozchenko, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

16:00 - 16:15
Regulatory RNAs of human blood extracellular structures
Anna V. Savelyeva, Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk,
Russia

16:15 - 16:30
Overview of Targeting RNA World session
Young scientist awards
Prof. Marina A. Zenkova, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

16:30- 17:00
Coffee break
17:00- 19:00
Poster session

26 urons 2016
Cexkuusa 2. Mexanusmsl penapanyu JJHK u ux perynssuus
Kondepenunonnsiii 3ai1, UXBOM CO PAH
IIpedcedamenu un.-kopp. PAH Pa3un Cepezeti Bradumuposuu, HHcmumym 6uonozuu 2eHa PAH,
Mockea, Poccus
un.-kopp. PAH Jlaspuk Onvea HearnoeHa, IHcmumym xumuueckoti 6uonozuu u
¢yHoamenmanvHoti meduyurs CO PAH, Hosocubupck, Poccus

9:00 - 9:30
Mom(AJ®-pn6030)-noiMMepasbl — KJIIOUEBbIE€ PETYISITOPHI IIPOLECCOB perapanun
JHK
Jlaspux Onvea HsaHosHa, MHcmumym xumuueckoti 6uonozuu u gyHdameHmansHoli meouyuHol
CO PAH, Hosocubupck, Poccus
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9:30 - 09:55
Benok-6e/IKoBbIe B3aMMOIECTBIS YUaCTHUKOB 3KCIIM3MOHHOM pernapanmmu
ocHoBaHmii JTHK
Moop Huna Anekcandpoena, THcmumym xumuueckoti 6uonozuu u oyHoameHmanbHot
meduyunst CO PAH, Hosocubupck, Poccus

9:55 -10:20
Chemical synthesis of mono-ADP-ribosylated peptides and oligo-ADP-ribose chains
Qununnos Imumpuii, /letiderckuti ynusepcumem, HudepnaHovt

10:20 - 10:35
Comparative investigation of interaction of PARP-1 and PARP-2 with apurinic/
apyrimidinic DNA
Kymyszoe Muxaun Muxatinosuu, MHcmumym xumu4eckoti 6uonozuu u pyHoameHmanspHol
meduyunst CO PAH, Hosocubupck, Poccus

10:35 - 10:50
AxtuBHOCTH APE] Ha IPOMEKYyTOYHBIX CyGCTpaTax pernapanmuy TaHAEeMHbIX
TIOBPEXIeHUI
Hvipxeesa Hadexcoa CepzeesHa, HHcmumym xumuueckoti 6uosozuu u pyHoameHmaavHoll
meduyunst CO PAH, Hosocubupck, Poccus

10:50 - 11:10
IlepepsiB Ha Kode

IIpedcedamenu un.-kopp. PAH Pa3un Cepezeti Bradumuposuu, HHcmumym 6uonozuu 2eHa PAH,
Mockea, Poccus

un.-kopp. PAH Jlaspuk Onvea HearnoeHa, IHcmumym xumuueckoti 6uonozuu u
¢yHoamenmanvHoti meduyurs CO PAH, Hosocubupck, Poccus

11:10 - 11:35
Nudopmanusa B THK u ee akTyaamusanms B JKUBBIX CMCTEMaX: IMMPOGIeMbl UYTeHUS
TEeKCTa Ha MOJIEKY/ISIDHOM YPOBHE
JKapxoe Imumputi Onezosuu, MHcmumym xumu4eckoti 6uonozuu u pyHoameHmansHoli
meduyunst CO PAH, Hosocubupck, Poccus

11:35-12:00
Kunernueckue u TepMoIMHAMMUYECKE€ 0COGEHHOCTM MeXaHU3MOB Y3HaBaHUS
nospexkaenuit THK depmeHTamMu penapanumu
Kysneyos Hukuma Anekcanoposuu, MHcmumym xumuueckoli 6uonozuu u pyHoameHmanwvHoli
meduyunst CO PAH, Hosocubupck, Poccus

12:00 - 12:25
Penapaius kaacrepubix mospexxaeHuit [THK ¢ yuacTreM 6e/IKOB 3KCIIM3MOHHO
penapauuy OCHOBaHUI ¥ HYKJIEOTHU/IOB
Peuxynosa Hadexoa HeanosHa, IHcmumym xumuueckoti 6uonozuu u pyHoameHmanbHoll
meduyunst CO PAH, Hosocubupck, Poccus

12:25 -12:50
V3HaBanwme 5,6-gurnapoypanuia B JTHK AP-sugonykineasamu APE1 yenmoBeka u Apnl
u3 Saccharomyces cerevisiae: MONeKy/IsIpHasi AMHAMIUKA (ePMEHT-CyOCTPATHBIX
KOMILJIEKCOB
Koseans Bnadumup Bacunvesuu, THcmumym xumuueckoti 6uonozuu u pyHoameHmansbHol
meduyunst CO PAH, Hosocubupck, Poccus
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MEXIVYHAPOIOHAS KOHOEPEHI N "XUMUYECKASL BUOJIOTUA"

12:50 - 13:15
Nuruéuropsl Tuposmwi-THK-dochoamacrepass! 1 — moTeHIMaIbHbIe aHTUPAKOBBIE
npenaparsl
3axapenko Anekcavdpa JleoHudosHa, HTHcmumym xumuueckoti 6uoozuu u pyHOameHmaavHoll
meduyunst CO PAH, Hosocubupck, Poccus

13:15 - 14:15
TlepepsiB Ha o6er,

IIpedcedamenu 0.x.H. Tommux Mapuna BopucosHa, HUH ¢u3uxo-xumuueckoti 6uonozuu UmMeHu
A.H. benosepckozo MI'Y, Mockea, Poccus

0.x.H. Moop Huna Anexkcandposua, Mucmumym xumuueckoti 6uonozuu u ¢gyHoameHmanwvHoli
meduyunst CO PAH, Hosocubupck, Poccus

14:15 - 14:40
JTHK ¢ 06beMHBIMM 3aMEeCTUTEIAMHU KaK MHCTPYMEHT Mcc/iegoBauus npouecca OPH
ITempycesa Hpuna OnezoeHa, THcmumym xumuueckoti 6uonozuu u (pyHOaMeHmanbHol
meduyunst CO PAH, Hosocubupck, Poccus

14:40 - 14:55
JKCIM3MOHHAs perapauus HyKJI€OTUIOB: CTPYKTYPHbIe OCHOBBI paclio3HaBaHMUA
06'beMHBIX MMOBPEKIEHUIT
Esdokumos Anexceii Hukonaesuu, HHcmumym xumuueckoti 6uosozuu u (pyHoameHmaivHotl
meduyunst CO PAH, Hosocubupck, Poccus

14:55 - 15:10
B3aumopericTBMe pa3IMYHBIX IIyTel pernapanyum B IIpolecce akTUMBHOTO
JeMmerunuposanus JTHK
I'pun HHea Pocmucnasosna, MHcmumym xumuueckoti 6uonozuu u pyHoameHmanbHotl MeouyuHaol
CO PAH, Hosocubupck, Poccus

15:10 - 15:25
H3yuyeHMe KOPOTKOKMUBYIIUX KOMILIEKCOB CMCTEMBI penapanumu «Mmucmartueii» E. coli
¢ nmoMmoiibio purcanumu 6enka MutS ma JTHK
MoHaxosa Maiiss Bukmoposua, HUU usuko-xumuueckoii 6uonozuu umernu A.H. Beno3epckozo
MTI'Y, Mockea, Poccus

15:25 - 15:40
BiusiHMe anbTepHATUBHOTO CIVIAICMHTa M0 BTOPpoMYy 3K30HY Ha JJTHK-nmonumepasHy1o
u AP®-n1uasuyo aktuBHocTH JJHK-nmonmmepassl jiota
Maxkaposa Anena Bradumuposua, HHcmumym monekynspHoti zenemuxu PAH, Mockea, Poccus

15:40 - 15:55
DNA Polymerase Iota as one of the participants of Clustered Damage Repair
Fenoycosa ExamepuHa AHamonvsesHa, Mucmumym xumuueckoli 6uonozuu u gyHdameHmanwsHoli
meduyunst CO PAH, Hosocubupck, Poccus

15:55 - 16:15
IlepepsiB Ha Kode

Young Scientist Session

IIpedcedamenu «.x.H. Ky3neyos Huxuma Anexkcanoposuu, IHcmumym xumuueckoti 6uoozuu u
pyHoamenmanvHoti meduyurs CO PAH, Hosocubupck, Poccus

k.x.H. bBenoycosa Examepura AHamonvesHa, IHcmumym xumuueckoti 6uosozuu u
pyHoamenmanvHoti meduyurs CO PAH, Hosocubupck, Poccus

13



MEXIVYHAPOIOHAS KOHOEPEHI N "XUMUYECKASL BUOJIOTUA"

16:15 - 16:30
Multifunctional protein YB-1 as a noncanonical factor of DNA repair
Elizaveta Alemasova, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

16:30 - 16:45
Ku antigen displays the AP lyase activity on a certain type of duplex DNA
Anastasiya Kosova, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

16:45 - 17:00
Effect of opposite strand bases in damage containing DNA substrates on the activities
of pro- and eukariotic AP endonucleases
Anastasiya Miroshnikova, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

17:00 - 17:15
Effect of AP endonuclease APE1 on the activities of DNA glycosylases MBD4 and TDG
in base excision repair pathway
Danila Yakovlev, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

17:15-17:30
DNA damage processing by human 8-oxoguanine-DNA glycosylase mutants:
stopped-flow FRET study
Maria Lukina, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

17:30 - 17:45
Recognition of damaged DNA bases by 8-oxoguanine-DNA glycosylases from different
structural superfamilies
Anton Endutkin, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

17:45 - 18:00
Impacts of amino acid residues G42, R154, Y203, R204, K249, D268 in recognition and
binding of DNA damages by 8-oxoguanine-DNA glycosylase hOGG1
Timofey Tyugashev, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

18:00 - 18:15
Model DNAs containing bulky lesions and their interaction with NER proteins
Natalia Lukyanchikova, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

18:15 - 18:30
Design and application of new methods to improve the quality of degraded DNA
templates in PCR amplification
Antonina Dvornikova, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

18:30 - 18:45
Interactions of DNA polymerases with DNA-protein cross-links and proteins tightly
bound to DNA
Anna Yudkina, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia
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MEXIVYHAPOIOHAS KOHOEPEHI N "XUMUYECKASL BUOJIOTUA"

27 urona 2016

Cekuusa 3. buomegunuHckass XMuUs

Kondepenunonnsiii 3a1, HIOX CO PAH

IIpedcedamensy npogeccop 0.x.H. Hesurckuti Ieopzuti Anexcanoposuu, MHcmumym xumuueckoti
6uonozuu u pyHoamenmanvHoti meduyurs: CO PAH, Hosocubupck, Poccus

npocpeccop 0.6.H. IllenkyHos Cepzeti Huxkonaesuu, ®5YH I'ocydapcmeeHHblli HayuHblli UeHmp
supyconozuu u 6uomexronozuu "Bekmop", Konvuoso, Poccus

9:00 - 9:25
Immunogenicity of damaged DNA and proteins by advanced glycation end-products
(AGEs): A probable bio-marker for the auto-immune diseases
Ahmad Saheem, Integral University, India

9:25 - 9:50
Changes in biochemical and immunologic parameters, lymphocyte proliferation,
and hematopoietic progenitor colony formation in experimental autoimmune
encephalomyelitis mice treated with myelin oligodendrocyte glycoprotein
Hesurckuii Teopzuti Anexcandposuu, IHcmumym xumuueckoti 6uonozuu u pyHoameHmansHol
meduuuHst CO PAH, Hosocubupck, Poccus

9:50 - 10:15
Kak mHAYyHMpoBaTh HAPAOOTKY aHTUTE 3aJaHHO CTPYKTYPHI M KaK 3TO MOXKET ObITh
TIOJIE3HO AJISI CO3OaHMs BaKIMHbI MpoTus BUY?
TapanuH Anexkcandp Bnadumuposuu, IHcmumym monekyaspHoii u kiemoutoti 6uonozuu CO
PAH, Hosocubupck, Poccus

10:15 - 10:40
TepareBTHMYECKME MpelapaThl Ha OCHOBe 6aKkTeprodaros: HacToslee darorepanuu
¥ OyAyliue cTpaTerumn
TuxyHosa Huxna BukmoposHa, iHcmumym Xumuueckoti 6uoozuu u (pyHoameHmaivHotl
meduuuHst CO PAH, Hosocubupck, Poccus

10:40 - 11:05
HccnemoBaHue MOBEPXHOCTY 3D-MaTPUKCOB C IOMOIIbI0O XMMUYECKOI MOIMQMUKAIIAN
¥ PEHTTeHOBCKO (hOTO3/IEKTPOHHOI CIIeKTPOCKOIIUN
Jlakmuonos ITasen Ilemposuu, IHcmumym xumu4eckoti 6uosozuu u pyHOameHmansHol
meduuuHst CO PAH, Hosocubupck, Poccus

11:05 - 11:30
ITepepsiB Ha Kode

IIpedcedamenu 0.6.H. TapauuH Anekcauop Bnadumuposuu, IHCumym mMonexyaspHoli u
knemoutoti 6uonozuu CO PAH
Prof. Mustaev Arkadyi, PHRI Center at Rutgers, the State University of New Jersey

11:30 - 11:55
Hcnonb3oBaHMe aHTaroHncTa pakropa HEKpoO3a OMyX0JIei, KOGUPYEMOTro BUPYCOM
HaTYypaJIbHON OCIIbI, /ISl TEPANIUU XPOHNUECKUX BOCIIAIMUTEIbHBIX COCTOSTHUIM
HlenxyHos Cepeeii Hukonaesuu, @5YH I'ocydapcmeeHHslli HayuHblii yeHmp 8upycoaozuul u
6uomextosnozuu "Bekmop", Konwyoso, Poccus

11:55-12:15
MopynbHas cMcTeMa JIeHTUBUPYCHBIX BEKTOPOB JJIsI pa0OThI C XMMEPHBIMU
AQHTUTe€HHBIMU pelenTopaMu
Kynemsun Cepzeti Bukmoposuu, iHcmumym MoJeKyApHOl U K1emouHoti 6uonozuu
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12:15 -12:35
IF'ymMaHM3MpoOBaHHOE aHTUTEIO MPOTUB BUPYCA KiIelleBoro sHedamnTa:
oT QyHIAaMEeHTATbHBIX MCC/IEAOBAHUII 10 JIEKAPCTBEHHOIO CPeICTBa
Batikos Hsan KoncmanmuHnosuu, THcmumym Xumuueckoti 6uosozuu u (pyHoameHmaavHoll
meduyunst CO PAH, Hosocubupck, Poccus

12:35 - 12:55
Mexauu3mbl (POTOCEHCMOMIM3MPOBAHHOI arperanu 6eJIKOB XpyCTaJInKa
3enenuyosa Examepura AHamonvesHa, Uucmumym "MexcdyHapodHwili momozpaguueckuti
yenmp" CO PAH, Hosocubupck, Poccus

12:55 - 14:00
TlepepsiB Ha o6er,

IIpedcedamenu 0.6.H. TukyHoea Huna BuxmoposHa, HHcmumym xumuueckoti 6uonozuu u
pyHdamenmanvHoti meduyurs CO PAH, Hosocubupck, Poccus
Prof. Mustaev Arkadyi, PHRI Center at Rutgers, the State University of New Jersey, USA

14:00 - 14:25
Bioinspired design of aggressive antibacterial agents
Prof. Mustaev Arkadyi, PHRI Center at Rutgers, the State University of New Jersey

14:25 - 14:45
IIpoTuBOOIyX0/IeBass aKTUBHOCTh PEKOMOMHAHTHOIO BUPYCa OCIIOBAKIIMHBI
LIVP-GFP B kieTkax mumdocapkombl ¢ GeHOTUIIOM MHOKeCTBEHHO JIeKapCTBEHHOM
YCTOMYMBOCTH
T'onuaposa Enena IlasnosHa, MHcmumym xumuueckoti 6uonozuu u pyHoameHmansHol
meduyunst CO PAH, Hosocubupck, Poccus

14:45 - 15:05
OHKOIUTHUYECKAsA aKTUBHOCTD JABOITHOT0 PeKOMOMHAHTHOTO BUPYCa OCIIOBAKIIVHBI,
Koaypyiouero ressl jakrantuHa u GM-CSF uenioBeka
Kosanv Onvea Anexcarndposua, Mucmumym xumuueckoti 6uonozuu u gyHdameHmanwsHoli
meduyunst CO PAH, Hosocubupck, Poccus

15:05 - 15:20
Omnyxosecrenuduueckye MenTuabl Kak CIIoco0 IOBBIIIeHNS IIPOTHUBOOITYX0/JIeBOi
akTuBHOCTU RL2
Hemydpas AnHa AndpeesHa, IHcmumym xumuueckoti 6uoi02uu u pyHoameHmansHot MeouyuHsl
CO PAH, Hosocubupck, Poccus

15:20 - 15:40
Mopdonornueckue M3sMeHEHUS B CeJIe3eHKe U MeYeHM MbIIIel ¢ MeJlaHoMoii B16 mpu
JieueHuu nakapo6asmuom u isPHK
CeHoko8a Anekcandpa BacunvesHa, iHcmumym xumuueckoti 6uosozuu u (pyHoameHmaivHoll
meduyunst CO PAH, Hosocubupck, Poccus

15:40 - 16:00
O1eHKa renaTolpoTEeKTOPHOI aKTUBHOCTHM HOBBIX IIPOU3BOAHBIX KcumemoHa
Bouwumaxkantox Anexcaropa bopucosra, THcmumym opeaHuueckoti u ¢pusuueckoti xumuu
um. A.E. Ap6y3osa KasHL] PAH, Ka3zaHb, Pecnybnuka Tamapcma

16:00 - 16:20
Jlek1iusi crioHCOpa
00630p HOBMHOK 000PYIOBaHUSA M PACXOIHbIX MAaTePUAIOB JJI COBPeMEeHHBIX
MCC/IeIOBaHMIT G€JIKOB U HYKJIEMHOBBIX KUCIOT
Yenyprosa TamwvsaHa CesocmusiHo8HA, KomnaHus Juasm, Hosocubupck, Poccus
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16:20 - 16:50
IlepepsiB Ha Kode

IIpedcedamensy 0.x.H. Todosukosa TamoesaHa CepzeesHa, IHcmumym xumuueckoti 6uoiozuu u
pyHdamenmanvHoti meduyurs CO PAH, Hosocubupck, Poccus

0.0.H. Pvikosa Enena IOpveera, IHcmumym xumuueckoti 6uonozuu u (pyHOaAMeHmManbHol
meduyunst CO PAH, Hosocubupck, Poccus

16:50 - 17:10
Jlek1iusi crioHCOpa
IIpo6GaemMsl aHaAM3a GMOTEepaneBTUUYECKNUX MperapaToB ¥ KOMIUIEKCHbIE ITOAXO0IbI K
X pelnieHuIo
Kupuniok Anekcandp Anamonvesuu, OO0 «Xumakcnepmy», Hosocubupck, Poccus

17:10-17:30
IMenTUABI aKTUHUI — IEPCIIEKTUBHbIE IIUTOMPOTEKTOPbI
Jletiuerko Enena BnadumuposHa, TuxookeaHcKutli uHcmumym 6uoopzaruueckoti xumuu /JBO PAH,
Bnadusocmox, Poccus

17:30 - 17:50
AHanus MmexaHM3Ma GMOJIOTMYeCKOi aKTUBHOCTY COIOKCOJIOH MeTHUIa -
TIIPOU3BOJAHOIO IIMIEPPETOBON KUCIOThI
Jlozawenko Eszenus BopucosHa, iHcmumym xumuueckoti 6uonozuu u oyHOameHmanbHot
meduyunst CO PAH, Hosocubupck, Poccus

17:50 - 18:10
IMoyick HeMHBA3UBHBIX MAapKepoB 3(PGeKTUBHOCTH ITPOTUBOOITYX0JIEBOI TEPATTUA TIPU
paxke jierkoro: auHaMuka metuiauposaHus LINE-1 peTpoTpaHCIIO30HOB B KPOBU
Puikosa Enera KOpvesta, Mncmumym xumuueckoti 6uonozuu u gyHdameHmansHotli meouyutol
CO PAH, Hosocubupck, Poccus

18:10 - 18:30
Study of cell-free DNA methylation patterns by next generation sequencing in search
of prostate cancer diagnostics
BoHdaps AnHa AnexkcanoposHa, HHcmumym xumuueckoti 6uoiozuu u pyHoameHmaipHoli
meduyunst CO PAH, Hosocubupck, Poccus

18:30 - 18:50
Theranostic nanoplatforms for simultaneous cancer imaging and therapy:
multifunctional nanoassemblies of human serum albumin and therapeutic
nucleotides
Dr Tatiana Godovikova, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

18:50 - 19:10
Monmsnuronuas JJHK-BakiyHa MpOTHUB paKa MOJIOYHOI Kejle3bl: KOHCTPpYMpPOBaHUe,
JOCTaBKa B JeHJPUTHBIE KJIeTKU UeJIoBeKa U MccjiefoBaHe MMMYHOT€HHOCTU
Haszapxuna JKanna Koncmanmunosua, MHcmumym xumuueckoii 6uonozuu u (gyHoameHmansHoli
meduyunst CO PAH, Hosocubupck, Poccus

19:10 - 19:30
Tissue engineering of vascular grafts: design and study of electrospun produced 3D
matrices
CmenaHosa Anena OnezoeHa, IHcmumym xumuueckoti 6uonozuu u pyHoameHmansHoli
meduyunst CO PAH, Hosocubupck, Poccus
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MEXIVYHAPOIOHAS KOHOEPEHI N "XUMUYECKASL BUOJIOTUA"

27 uronga 2016
Cekuya 4. beJIKOBO-HYKJIeMHOBbIE B3aMMOAE€VICTBUS B

HaAMOJIEKYIAPHBIX KOMIIZIEKCax

Kondepenunonnslii 3ai1, MUXBO®M CO PAH

IIpedcedamensy npogeccop 0.x.H. Kapnoesa I'mnuxa I'eopzuesHa, iHcmumym Xumuueckoti
6uonozuu u pyHoamenmanvHoti meduyurs: CO PAH, Hosocubupck, Poccus

K.0.H. Knoppe Imumpuii Anexceesuu, HUHU ®Xb umenu A.H.benoszepckozo MI'Y, Mockea

9:00 - 9:30
Self-organization of higher-order chromatin domains
Pa3sun Cepzeti Bnadumuposuu, MHcmumym 6uosnozuu 2ena PAH, Mockea, Poccus
9:30 - 10:00
Telomere and telomerase - new features
Honyosa Onvea Anamonvesra, HUH ®@u3uko-xumuueckoii 6uonozuu umernu A.H. Benosepckozo,
MTI'Y, Mockea, Poccus
10:00 - 10:30
HekanoHmueckue GyHKIMY IJIABHOM U aJIbTEPHATUBHBIX CUTMAa-Cy0'beIVHALL
6akTepuaibHoii PHK-monumepassbl B TPaHCKPUIIIIVN
Kynvb6auunckuti Andpeii Bradumuposuu, HiHcmumym MoJieKyaspHoli zeHemuku PAH,
Mockea, Poccus
10:30 - 11:00
Kak kietounsiit 6e10k Ku momoraer perimkamuy BUU-1
Tommux Mapuna Bopucoera, HUH ®u3uko-xumuueckoii 6uonozuu umenu A.H. Beno3zepckozo,
MTI'Y, Mockea, Poccus

11:00 - 11:30
ITepepsiB Ha Kode

Ipedcedamensy unen-kopp. PAH Kouemxkoe Cepzeli Hukonaesuu, MHcmumym MonekyaspHoti
6uonozuu um. B.A. duzenveapoma PAH, Mockea, Poccus

npocpeccop 0.6.H. Kapxos Imumputi Onezosuu, MHcmumym xumMuueckoti 6uoaozuu u
¢yHnoamenmanvHoti meduyursl CO PAH, Hosocubupck, Poccus

11:30 - 11:55
CHIDKeHMe TPAaHCMEeMOPaHHOTO MOTEHIIMAIa MUTOXOHAPUIT MHAYHUPYEeT MUTO(ArMIO
¥ MIPENsITCTBYEeT 3KCIaHCUY 3TOUCTUYHONM MUTOXOHApuanbHOI [JTHK B 3urorax j,
pokskeit Saccharomyces cerevisiae
Knoppe Imumpuii Anexceesuu, HUM ®Xb umenu A.H.Bbenosepckozo MI'Y, Mockea, Poccus
11:55-12:15
0OCc00eHHOCTY B3aMMOJEVICTBUS reTepOAMEePHOI SHIOHYK/Iea3bl pecTpUKIyy BspD6l
¢ moaudunpoBaHHbiMu pparmentamu JTHK
Abpocumosa Jlioomuna Anekceegna, MI'Y um. M.B. JTomorocosa, Mockea, Poccus
12:15-12:35
MexaHusmbl GopMUpOBaHMS HANIPSKEHHOTO KoMIiekca PHK-mmosmmmepassl Ha
IPOMOTOPE ¥ IMPU 00Pa30BaAHMM CUTMa-3aBUCYMBbIX M1ay3 TPAHCKPUIIIIUN
IMemywxkoe Hsan Bnadumuposuu, MT'Y um. M.B.JTomoHocoea, Mockea, Poccus
12:35 - 12:55
Jlek1iusi crioHCOpa
ABTOMaTMYecKass MHOTOCTaAMUIiHasI OUMCTKAa MOHOKJIOHA/IbHBIX aHTUTEI Ha
xpomMmaTtorpadmueckoii cucreme NGC
I'puzopwes Unwvs, BuoPad, Hosocubupck, Poccus
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12:55 -13:15
Jlek1iusi crioHCOpa
CoBpeMeHHbIe pelleHNs /i1 aHa/IN3a KOHIIEHTPAIUM ¥ YUCTOThI HYKJIEMHOBBIX
KHUCUIOT ¢ rioMoinbio YO/BUJL ciekKTpoMeTpun
A.P. Illatixnucnamosa, A.4l. Cerneuxo, AO "Memmunep-Tonedo Bocmoxk", Poccus

13:15 - 14:15
TlepepsiB Ha o6er,

IIpedcedamensy un.-xkopp. PAH /lonuyosa Onvea AHamonvsesHa, HUH @u3uko-xumuueckoli
6uonozuu umeru A.H. Benosepckozo, MI'Y, Mockea, Poccus

Dr. Krol Alan, Institute of Molecular and Cellular Biology CNRS, University of Strasbourg,
Strasbourg, France

14:15 - 14:45
Genetic code reprogramming. The case of the UGA-encoded selenocysteine
Krol Alan, Institute of Molecular and Cellular Biology CNRS, University of Strasbourg,
Strasbourg, France

14:45 - 15:10
Peculiarities of translation initiation in mammals related to interplay of ribosomal
protein uS3, initiation factor eIF3j and mRNA
Ipatigpep Imumpuii Mapamosuu, HHcmumym xumuueckoti 6uosiozuu u pyHoameHmaivHoll
meduyunst CO PAH, Hosocubupck, Poccus

15:10 - 15:25
Involvement of human ribosomal protein eS1 in the Ul11 snRNA biogenesis
Tonanenxo Anekcandp Bumanvesuu, HHcmumym xumuueckoti 6uoozuu u pyHoameHmaivbHoll
meduyunst CO PAH, Hosocubupck, Poccus

15:25 - 15:45
Benxu YB-1 u NSUN2 Kak noreHuajabHble y4aCTHUKHU ITponecca copruHra MPHK B
3K30COMBI
Manvieun Anexcelii Apkadvesuu, HHcmumym xumuueckoti 6uosozuu u yHOameHmaavHoll
meduyunst CO PAH, Hosocubupck, Poccus

15:45 - 16:00
Interaction of isolated and 40S subunit-bound human ribosomal protein uS3 with
abasic sites in DNA
Anastasya S. Grosheva, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

16:00 - 16:30
IlepepsiB Ha Kode

IIpedcedamens 0.6.H. KynvOauuHckuti Anopeti Bradumupoeuu, HHCmumym monexkyaspHoli
2eHemuku PAH, Mockea, Poccus

0.x.H. Ipatipep Imumpuii Mapamoeuu, HHcmumym xumuueckoli 6uoozuu u pyHoameHmaivHoll
meduyunst CO PAH, Hosocubupck, Poccus

16:30 - 16:50
VHTe//IeKTyaIbHbI MHTEPIIPeTaToP MOCIe0BaTe/IbHOCTE GeIKOB U MeNTUI0B
HInuxm Anamonuti I'puzopsesuu, JlanvHe8ocmouHolli (pedepanvHoili yHugepcumem,
Bnadusocmox, Poccus
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16:50 - 17:10
Nnentudukaiys 6eJIK0B, OIIOCPEeAYIOIIMX TPAHCIIOPT BHeKIeTOUHbIX JTHK
B KPOBOTOKE
Tamxosuu Ceemnaxa Hukonaesna, MHcmumym xumuueckoti 6uonozuu u pyHoameHmansHol
meduyunst CO PAH, Hosocubupck, Poccus

17:10 - 17:25
AHanMm3 UUPKYJIUPYIOIIUX 3K30COM KPOBU B HOPMeE U ITPU 3/I0Ka4eCTBEeHHBIX

HOBOOOPAa30BaHMAX MOJIOYHOI JKejIe3bl

Tymaros Onez Cepzeesuy, MHcmumym xumuueckoti 6uonozuu u gyHdameHmansHotli meduyuol
CO PAH, Hosocubupck, Poccus

17:25 -17:45
®aKTOp MOJIOKA YeI0BeKa, CTMMY/IMPYIONii 06MeH MMMYHOTIIOGY/IMHOB
HL-dparmenramu
Cedbix Cepzeli EszeHbesuy, IHCmumym xumuueckoti 6uosozuu u (pyHoameHmansHoli MeouyuHs!
CO PAH, Hosocubupck, Poccus

17:45 - 18:05
KonnuecTBeHHbIe 3MEeHEeHMS B 6eJIKOBOM Mpoduiie KPOBYU 60IbHBIX OUITOISIPHBIM
paccTpoiicTBOM U mu3odpeHune
YepHoHoCo8 Anekcanop AHamanvesuu, MIHcmumym xumuueckoti 6uonozuu u (yHOaAMeHmManbHol
meduyunst CO PAH, Hosocubupck, Poccus

18:05 - 18:25
RNA aptamers against autoantibodies associated with multiple sclerosis: selection,
design and prospects of application
Dr Marya A. Vorobyeva, Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

18:25 - 18:45
In vitro selection of cell-internalizing 2’-modified RNA aptamers against P. aeruginosa
Anna S. Davydova A., Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

28 urona 2016
Kondepenunonnsiii 3ai1, UXBOM CO PAH

10:00 - 14:00

ITo3gpasnenust akagemuka Kuoppe Imutpus l'eopruesmuua
18:00 - 22:00

BankeTt B pectopaHe /loma YueHbIX
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MESK/IVHAPOJIHASI KOHOEPEHLMS "XMMUYECKAS BUOJIOTUS"
COAEP>XAHUE

TE3UCDBI OTKPBITHA KOHOEPEHII NN

«MATHUYECKAS MVYJISI» U MPOBJIEMbI KOMBUHATOPHOM

CEJIEKIIMU B BUO®APMAILLEBTUKU 46
T'a6160B A.T.

COLUVAJIbBHO 3HAYMMBIE NTHO®EKIINN: UCCIIENJOBAHUSA
MOJIEKVJIAPHBIX MEXAHHNW3MOB 1 ITONCK HOBBIX

BJIOKATOPOB 47
KoueTtkoB C. H.

TPAHCKPUIITOMHBIN AHAJIN3 PETVJISTOPHOTO
JTEVCTBUSA NENTUJIHBIX IIPEMTAPATOB HA

KJIETOYHBI METABOJIN3M 48
Mscoenos H. @., Jlumbopckas C. A.

MOJIEKVJISAPHBIE MEAUATOPBI UMMVYHUTETA,
X POJIb B 3ABOJIEBAHNSIX 1 HOBBIE BO3MO>XHOCTHU

TEPAIIUU 49
Hepocmnacos C. A.

"TARGETING THE RNA WORLD". SESSION 1.
CHEMISTRY AND DESIGN OF FUNCTIONALITY

STAUDINGER REACTION REVISITED:

OLD DOG TAUGHT NEW TRICKS 51
Chelobanov B. P., Apukhtina V. S., Prokhorova D. V.

Zakhryamina A. E. Burakova E. A., Vasilyeva S. V., Fokina A. A.,

Stetsenko D. A.

PERYLENE DERIVATIVES OF NUCLEOSIDES:

SYNTHESIS AND ANTIVIRAL PROPERTIES 52
Chistov A. A., Proskurin G. V., Orlov A. A., Aralov A. V., Brylev V. A.,

Tyurin A. P., Prokhorenko I. A., Kutyakov S. V., Aparin I. O.,

Ivanov N. M., Ulashchik E. A., Streshnev F. P., Sapozhnikova K. A.,

Korelskaya K. S., Myasoutova A. A., Shmanai V. V., Ustinov A. V.,

Osolodkin D. 1., Korshun V. A.

SIMPLE APPROACH TO THE SYNTHESIS OF

OLIGONUCLEOTIDE CONJUGATES WITH

BIODEGRADABLE LINKERS 53
Meschaninova M. 1., Mozhaytsev E. S., Permyakova E. S.,

Dovydenko I. S., Venyaminova A. G.

DESIGN OF MULTIFUNCTIONAL BIOCOMPATIBLE

STRUCTURES BASED ON GOLD NANOPARTICLES 54
Pyshnaya 1. A., Shashkova V. V., Epanchintseva A. V., Vorobjev P. E.,

Razum K. V., Ryabchikova E. I., Pyshnyi D. V.

RATIONAL APPROACHES TO CREATING

FUNCTIONAL OLIGONUCLEOTIDES 55
Pyshnyi D. V.
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MEXIOVYHAPOOHAS KOHOEPEHII NS "XUMUYECKAS BUOJIOTUL"
SYNTHESIS OF FUNCTIONALIZED OLIGONUCLEOTIDES
USING NON-NUCLEOSIDIC AMIDITES WITH UNIFIED
STRUCTURE

56

Kupryushkin M. S., Nekrasov M. D., Shevelev G. Y., Filatov A. V., Pyshnyi D. V.

DNA-BASED CONCATAMERIC NANOSTRUCTURES
FORMATION USING NATIVE AND MODIFIED
OLIGONUCLEOTIDES

Shevelev G. Y., Kupryushkin M. S., Lomzov A. A., Pyshnyi D. V.
PHYSICO-CHEMICAL PROPERTIES OF CONCATAMERIC

DNA COMPLEXES
Lomzov A. A., Filippov N. S., Kizilova V. A., Vinogradova O. A.,
Shevelev G. Yu., Pyshnyi D. V.

SOI-FET SENSOR FOR SPECIFIC LABEL-FREE
DETECTION OF SHORT RNA MARKERS

Dmitrienko E. V., Naumova O. V., Fomin B. I., Kupryushkin M. S.,
Potyvaeva A. V., Tronin A. V., Amirhanov N. V., Semenov D. V.,
Pyshnaya I. A., Pyshnyi D. V.

FLUORESCENT LABELING OF TAQMAN
OLIGONUCLEOTIDE PROBES VIA CU(I)-CATALYZED
ALKYNE-AZIDE CYCLOADDITION (CUAAC)

“CLICK” CHEMISTRY
Vasilyeva S. V., Burakova E. A., Zhdanova L. G., Anisimenko M. S.,
Stetsenko D. A.

"TARGETING THE RNA WORLD". SESSION 2.

57

58

59

60

STRUCTURAL INSIGHTS INTO RNA FUNCTIONS

CHEMICAL BIOLOGY FOR RNA MANIPULATION:
RATIONAL DESIGN OF SUPRAMOLECULAR
BIOCATALYTIC SYSTEMS

Bichenkova E. V.

MIRNASES: OLIGONUCLEOTIDE-PEPTIDE CONJUGATES
TARGETED TO ONCOGENIC MIR-21

Patutina O. A., Miroshnichenko S. K., Mironova N. L., Bichenkova E. V.,
Bazhenov M. A., Pyshnyi D. V., Vlassov V. V., Zenkova M. A.
STRUCTURAL INVESTIGATION OF ACTIVITY AND
RNA-BINDING PROPERTIES OF ARTIFICIAL

RIBONUCLEASES
Linda T. Trivoluzzi

DIAGNOSTIC AND PROGNOSTIC MIRNA DETECTION
USING 3D PEPTIDE-HYDROGEL

OLIGONUCLEOTIDE BIOSENSORS

Patric King

ARTIFICIAL RIBONUCLEASES ON THE BASE OF
OLIGONUCLEOTIDE-PEPTIDE CONJUGATES:

ROLE OF CONFORMATIONAL FLEXIBILITY

IN CATALYTIC CLEAVAGE OF RNA
Staroseletz Y., Williams A., Bichenkova E., Zenkova M.

62
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"TARGETING THE RNA WORLD". SESSION 3.
RNA TARGETING AND ITS EFFECTS ON BIOLOGICAL FUNCTIONS

CHEMICAL MODIFICATION AND CONJUGATION OF SIRNA 68
Yasuhiro Shinkai, Shinichi Kashihara, Hirohumi Fujii, Go Minematsu,

Madoka Naemura, Yojiro Kotake, Masayuki Fujii

IMMUNOSTIMULATING RNA: ANTITUMOR AND
ANTIMETASTATIC EFFECTS 69
Kabilova T. O., Sen’kova A. V., Nikolin V. P., Popova N. A., Vlassov V. V.,
Zenkova M. A.,Chernolovskaya E. L.

MECHANISMS OF INVOLVEMENT OF ARTIFICIAL

NCRNA ANALOGUES IN GENE EXPRESSION REGULATION

IN HUMAN CANCER CELLS 70
Stepanov G. A., Juravlev E. S., Shender V. O., Filippova ].A,

Nushtaeva A. A., Kuligina E. V., Richter V. A., Semenov D. V.

TUMOR EVASION OF IMMUNOSURVEILANCE:

THE ROLE OF THE CELLULAR REACTIVE

OXYGEN SPECIES (ROS) 71
Kunchai S., Krstic-Demonacos M., Demonacos C.

CANCER RELATED PATHWAYS RESPOND

TO RIBONUCLEASE A TREATMENT AFFECTING

MICRORNA MACHINERY OF TUMOUR CELLS 72
Mironova N. L., Patutina O. A., Brenner E. V., Kurilshikov A. M.,
Zenkova M. A.

"TARGETING THE RNA WORLD". SESSION 4.
DELIVERY OF THERAPEUTIC NUCLEIC ACIDS

BIODISTRIBUTION OF THERAPEUTIC SIRNA

AND CH-SIRNA IN TUMOR-BEARING MICE 74
Gladkikh D. V., Chernikov I. V., Meschaninova M. I., Ven'yaminova A. G.,
Vlassov V. V., Zenkova M. A., Chernolovskaya E. L.

IN VIVO EVALUATION OF

CELL-PENETRATING PEPTIDE CONJUGATES

OF PHOSPHORYL GUANIDINE OLIGONUCLEOTIDES
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«MATHUYECKAS IVJI» U IPOBJIEMbI KOMBUHATOPHOW CEJEKIUU
B BUOPAPMAINEBTUKH

Fa6u6bos A.T.

Hucmumym 6uoopzaruueckoti xumuu um. akademuxos M.M. IllemaxuHa u
IO. A. Osuunnuxosa PAH, Mockesa, Poccus

[Tpo6eMbl HaITPaBIEHHO JOCTaBKM JIEKAPCTBEHHBIX IIPENapaToB HAXOMUTCS B IIEHTPe
BHMMaHMS ucciaenoBateneli ¢ koHna XIX cronetrus. Konuenuus «Maruuyeckon mynu» Ilayns
Opnmxa, 3aKIIOYAIOIIASICS B CO3[aHMM JIEKAPCTBEHHBIX IIPEIapaToB HAIPaBJIeHHOIO [eii-
CTBUSI KpaiiHe akTyajibHa cerogHsi. COBpeMeHHbIe MEeTOIbl KOMOMHATOPHON! XUMMUM U GUO-
JIOTMM TIO3BOJISIIOT IIPOBOJUTD CENIEKLNIO HeOOXOAVMBIX JTeKAPCTBEHHBIX COeNMHEHNUII TTyTeM
CKPMHMHTA BbICOKOPEITPe3eHTATUBHBIX OMOIMOTEK, COmepsKalINX 3aKOAMPOBaHHbIE TTOCIEI0-
BaTEJIbHOCTY GEJTKOB.

Hamu paspaboTaH MPUMHIUIT ceeKIny QYHKIMOHAIbHBIX O€TKOB, OCHOBAaHHbBI Ha CO-
PTUPOBKE 6MOMOJIEKYJ, 3aK/TI0UEHHBIX B CTAHIAPTHBIE SMY/IbCMOHHBIE OMOKOHTEIHEPHI. [Ipo-
JIeMOHCTPMPOBAHBI BO3MOXKHOCTY CEJIEKIMM OMOKATAIM3aTOPOB U KIETOK. IIpemioskeHHbIN
MEeTO[I, IT03BOJIVII Hanbonee 3¢pdEeKTUBHO pPelmTh IpobiemMy reHOTuIl-GheHoTuI. [IpemyioxkeH
MeTOJ, IBYMEPHOTO CKPMHMHTA- OMOIMOTEKM TeHOB MMMYHOITIOOY/IMHOB IPOTUB GMOIMOTE-
KU XMUMWYECKUX COeNVHEHMH, TeNTUA0B U MeNTouI0B. VoeHTudunimpoBaHsl Hambonee a¢-
(bexTMBHBIE 6MOKATAIM3ATOPBI HA OCHOBe aHTUTEN. [IpeioskeHa KOHIIEIINST BUPTYATbHOTO
CKPMHMHTA MYTaHTOB C ITOMOIIIbIO CYIIepKOMITbIOTEPOB. IToryueHbl 9 heKTUBHBI aHTUIOTHI K
dochopopranmveckum coeguHeHMsIM. MeTomaMy peHTIeHO-CTPYKTYPHOTO aHAIN3a U TIpem-
CTAIMOHAPHOV KMHETUKM YCTAHOBJIEHBI (DYHKIVOHAIbHBIE B3aMMOOTHOIIEHMS CEIEKTUPO-
BAHHBIX 6MOKATAIN3ATOPOB, TOTEHIMATBHBIX TEPATIEBTUUYECKMX ITPEIapaToB.
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COLIMAJIbHO 3HAYMMbBIE MHOEKIINN:
NCCIIEJOBAHUSA MOJIEKVJIAPHBIX MEXAHNU3MOB
N ITONCK HOBBIX BJIOKATOPOB

Kouetkos C. H.

Hucmumym monexkyasipHoti 6uonozuu um. B.A.3nzenveapoma PAH, Mockea, Poccus

CMmepTHOCTh OT MHGEKIVOHHBIX 3a00/IeBaHNUI [TOCTUTAeT MPUMEPHO TPEeTU OT MUPO-
BOIt cMepTHOCTM (15 MUTH 4er.), mIpuYeM MPUMEPHO TOJIOBMHA U3 HUX — BUPYCHBbIE 3aboie-
BaHMSI. HecMOTpsST Ha OrPOMHBIN TTPOTpecc, TOCTUTHYTHIN 3a ToCIegHNe TOfbl, pa3paboTka
HOBBIX JIEKAPCTBEHHBIX TPENapaToB MMPOTUB COLUMAIBHO 3HAUMMBIX MHMEKIMIf, TAKUX Kak
BUY-unHbeKkums,, BUPYCHbIE TeMaTUThI, TepreTudyeckue MHQEKIMM, a TakKe TybepKyses,
MO-TIPESKHEMY OCTAETCSI BeCbMa aKTyabHO ITPO6IeMOVA.

Hacrosiee coobineHue sIBsieTcs CBOeOOpasHbIM OTUETOM O paboTe, BHIIIOJHEHHOI B
JlabopaTopuu MOJEKYISIDHBIX OCHOB [eiiCTBUSI (PU3NMONIOTMUECKM AKTUBHBIX COeIVHEHWI
VIMB PAH 3a mocienHue MsTh JIeT. BymyT 00CysKAeHbI Pe3y/bTaThl, IOTyYeHHbIE B M3YUeHUN
BAVISIHMSI BUPYCHBIX MHGMEKIMiT Ha MeTabonMM3M KIeTKM XO3SMHA, TIOUCK KIETOYHBIX KOMIIO-
HEHTOB, CITOCOOHBIX CITY>KUTh MUIIEHSIMI HOBBIX aHTUBUPYCHBIX ¥ aHTUMOAKTePUAaIbHBIX TIpe-
[1apaToB, a TaKKe CO3aHMe ¥ UCCIeNOBaHNs NeliCTBYS TaKyMX [IperapaTos.

Hccnedosanus 6sinu noddepxcaust epanmamu PH® 14-50-0060 u 14-14-01021, MunobpHa-

yKu 14.616.21.0043, PODU 12-04-91450 HU3 a u 13-04-91441 HU3 a, u IIpoepammoii «Mone-
KY/SIpHAs U KaemouHas 6uonozusi» Ipesuduyma PAH
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TPAHCKPUIITOMHBIN AHAJIN3 PETVJISTOPHOTO JIENCTBUS
MENTUOHBIX MTPEITAPATOB HA KJIETOYHBIV METABOJIM3M

Msicoenos H. @., Jlum6opckas C. A.

HHcmumym monexynsipHoii cenemuxu PAH, Mockea, Poccus

JlekapcTBeHHbIe MeNTUAHbIE TpernapaTbl MMeEIOT 3HAuUTeIbHble TepCIeKTUBbl B
JedeHnM 3aboeBaHMI, TIOCKONIBKY 00aaI0T PEryUpyoIMM ¥ MOIYIUPYIOMIVM BO3mIeli-
CTBMEM Ha (u3moornyeckue MpoIecchl OpraHu3Ma B HOpMe U mpu natonoruy. OgHako 10
CUX TIOp OCTAIOTCSI HEeSICHBIMM JeTaJbHble MEXaHM3Mbl UX BIUSHUS Ha paboTy pasaMyHbIX
MeTaboMMYecKuX MyTeil KIeTKu. Takoro pojga 3HaHMs KpaiiHe BaskKHbI JJ1s1 JaJbHeMIINX pas-
pPaboTOK HOBBIX IpernapaToB C 3apaHee OIpefeleHHbIMM (3aJaHHbIMM) (PYHKIMOHATBHBIMU
cBoiictBamMu. C pa3BUTMEM HOBBIX TEHOMHBIX U IMOCTT€HOMHBIX TEXHOOTUI TIOSIBIISIETCS] BO3-
MO’KHOCTb Ha MOJIEKY/IIPHOM YPOBHE M3y4aThb BJAMSIHME TENTUAHbIX IIpernapaToB Ha KIeTou-
Hbl€ MPOLIeCChl, KOTOPbIe OHM KOHTPOJIMPYIOT U 3aITyCKaloT.

B moxname 6ymyT MpencTaBiIeHbl Pe3yabTAThl MTOJHO-TPAHCKPUIITOMHOTO aHA/IN3a Jeii-
CTBUSI IeKapCTBEHHbIX TENTUI0B Ha SKCIIPECCHI0 TeHOB B HOpPME U MPU HEKOTOPBIX IaTa-
JIOTUYECKMX COCTOSTHUSX. OUeBMIHO, UTO M3MeHeHye PaboThl TEHOB CYIIECTBEHHO CKa3bIBa-
eTCs Ha MeTaboMMUYeCKMX IyTSIX, B KOTOPBIX YUACTBYIOT GEIKOBBIE MPOIYKTHI JAaHHBIX T€HOB.
C MoMOIIbI0 MMEIoINXCST 6MoMHGOPMATUUECKUX MTOAXOA0B YAAIOCh ONPEeHeINTh Ha KaKkue
MeTaboMuecKkye MyTH ¥ 6MOIOTMUeCKIE ITPOIIeCChl BO3IECTBYIOT eI TUIHbIE IIPerapaTsl U
BBISIBUTb 0COOEHHOCTH TTepedopMaTUPOBAHMSI MeTaboIM3Ma MO, X BO3IEeCTBUEM.
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MOJIEKVJIAPHBIE MEANATOPBI UMMVYHUTETA,
X POJIb B 3ABOJIEBAHUAX U HOBBIE BO3MOXHOCTHU TEPAIITNN

Hepocnacos C. A.

Hucmumym monexynsipHoii 6uonozuu um. B.A. SHzenveapda PAH, Mockea, Poccus
Mockoeckuii 2ocydapcmeseHHuili yHusepcumem um. M.B. JlomoHocoea, Mockea, Poccus
Huncezopodckuti 2ocydapcmeenHaiii yHusepcumem um. H.H. Jlobauesckozo,

Huoxcnuii Hoszopod, Poccus

CnyualiHasi CTPYKTypa M OTPOMHBIN pernepTyap pelenTopoB aJallTUBHOIO UMMYHUTETA
Y BBICIIMX TTO3BOHOYHBIX JOMYCKAIOT MPUHLIMIIMAIbHYIO BO3MOXHOCTh ayToarpeccuu. Ee He
MIPOMCXOIUT, €C/IU TIPaBUIbHO paboTal0T KOHTPOAbHbIE MEXaHM3MbI, TaK/e KaK HeraTuBHasI
cenekiyus. [TOCKOIBKY MHOTME acIeKTbl GYHKIMOHUPOBAHMUS MMMYHHOM CUCTEMbBI MHIVBU-
IyaJbHbI, YHUBEPCAIbHbIE TTOAXOABI K Teparnyuy ayTOMMMYHHBIX 3a00/IeBaHMIi TOKE MMEIOT
MPUHUMIIMATbHbIE OrpaHNYeHMsI. B HacTosillee BpeMsi MUIIEHSIMM Tepanuu SIBJISIIOTCS HeKO-
TOpbIe IIUTOKMUHBI — PETYISITOPbI MMMYHHO CUCTEMBI.

Hama mabopaTopust B TeueHMe MHOTHMX JIET IIPMMEHSIET MOZe/IbHbIe OPTaHU3MbI U TeX-
HOJIOTUY 0OPATHOM reHeTUKM IJIsT U3yueHusT pusyonorndeckux GYHKIMIA IUTOKMHOB, Kak B
HOpMe, TaK U IIPU HEKOTOPBIX ayTOMMMYHHBIX 3a060/IeBaHMSIX. DTU UCCTAEIOBAHMS IIPUBEIN K
HOBOJI KOHIIEIIMY Teparuu, KOTOpasi B HACTOsIIIee BpeMs OIpobyeTcs Ha T'yMaHM30BaHHbIX
MbIIIaXx.

Ioddepxcaro epanmamu Poccutickozo HayuHozo ¢pouda 14-50-00060 u MuHucmepcmea
obpazosarus u Hayku 14.750.31.0008
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STAUDINGER REACTION REVISITED:
OLD DOG TAUGHT NEW TRICKS

Chelobanov B. P.12) Apukhtina V. S.}2, Prokhorova D. V.2, Zakhryamina A. E.2,
Burakova E. A.!, Vasilyeva S. V.!, Fokina A. A.!, Stetsenko D. A.'?

!nstitute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia
’Novosibirsk State University, Novosibirsk, Russia

Staudinger reaction belongs firmly in the hall of fame of organic synthesis [1]. Discovered
nearly 97 years ago by Hermann Staudinger, the future (1953) Nobel prize winner, the reaction
occurs between phosphorus(IIT) compounds and organic azides to produce iminophosphoranes
in the first instance, which may then undergo a number of further transformations.

Into nucleic acid chemistry Staudinger reaction was introduced by Robert L. Letsinger —
the father of phosphite triester oligonucleotide synthesis. His first synthesis of internucleotidic
phosphoramidate from dinucleoside phosphite and an aliphatic azide goes back 35 years [2].
However, since then, apart from a single note by Marvin H. Caruthers [3], Staudinger reaction
as a way to obtain oligonucleotide phosphate analogues has been put on hold for the next
two decades until a group of researchers has published their brief account of the synthesis
of oligodeoxyribonucleotides with internucleotidic N-sulfonyl phosphoramidate groups
[4]. Apart from these occasional insights, synthetic potential of Staudinger remained largely
untapped.

We have become interested in the application of Staudinger reaction for the synthesis
of oligonucleotides modified at the internucleotidic position. In this report, we demonstrate
that a number of oligonucleotide derivatives with unusual internucleotidic groups built
around the P-N bond, are obtainable, some of them for the first time, via Staudinger reaction
on solid phase between 3’,5-dinucleoside-2-cyanoethyl phosphite and electrophilic azides.
This is illustrated by examples of oligonucleotides containing phosphoryl guanidine [5],
phosphoryl amidine, phosphoryl phosphazene (N-(phosphoranylidene)phosphoramidate),
N-sulfonyl phosphoramidate, N-phosphoryl phosphoramidate, N-acyl phosphoramidate,
N-alkoxycarbonyl phosphoramidate, N-phosphoryl urea and N-cyano phosphoramidate
groups as well as aliphatic phosphoramidates. Thus, the scope of Staudinger reaction in
nucleic acid chemistry has expanded significantly.

1. Staudinger H., Meyer |., Helv. Chim. Acta., 1919, 2, 635-646.

2. Letsinger R. L., Schott M. E., ]. Am. Chem. Soc., 1981, 103, 7394-7396.

3. Nielsen, J.; Caruthers, M. H., ]. Am. Chem. Soc. 1988, 110, 6275-6276.

4. Heindl D., Kessler D., Schube A. et al., Nucleic Acids Symp. Ser., 2008, 52, 405-406.

5. Stetsenko D., Kupryushkin M., Pyshnyi D., patent application W0O2016/028187A1, priority
from 22.08.2014.

This work was funded by RFBR grants N°N? 15-03-06331, 15-29-01334, 15-54-10049 and

16-03-01055
Oligonucleotide syntheses were supported by RSF grants N°N® 14-44-00068 and 15-15-00121
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PERYLENE DERIVATIVES OF NUCLEOSIDES:
SYNTHESIS AND ANTIVIRAL PROPERTIES

Chistov A. A.}, Proskurin G. V.1, Orlov A. A.2%, Aralov A. V.}, Brylev V. A.!, Tyurin A. P.}4,
Prokhorenko I. A.}#*, Kutyakov S. V.!, Aparin I. O.!, Ivanov N. M.%3, Ulashchik E. A.5
Streshnev F. P.1¢, Sapozhnikova K. A.!, Korelskaya K. S.!", Myasoutova A. A."7,
Shmanai V. V.>, Ustinov A. V.1, Osolodkin D. 1.23, Korshun V. A.'

IShemyakin-Ovchinnikov Institute of Bioorganic Chemistry, Moscow, Russia
2Chumakov Institute of Poliomyelitis and Viral Encephalitides, Moscow, Russia
SLomonosov Moscow State University, Moscow, Russia

“Gause Institute of New Antibiotics, Moscow, Russia

SInstitute of Physico-Organic Chemistry NAS, Minsk, Belarus

*Moscow Institute of Physics and Technology, Dolgoprudny, Russia
"Lomonosov Moscow State University, Moscow, Russia

Peryleneethynyl derivatives of uracil nucleosides are broad-spectrum antivirals. The
lead compound - 5-(perylen-3-ylethynyl)-arabino-uridine - efficiently inhibits replication of
enveloped viruses: herpes simplex, hepatitis C, influenza A [1,2], and tick-borne encephalitis [3].
Recently, we developed convenient procedures for preparation of ethynylperylenes [4] used in
the synthesis of this type of antiviral compounds. For structure—activity studies, a number of
perylene nucleoside analogues were prepared: these are varied in the linker, heterocyclic base,
sugar (or pseudosugar) part of nucleoside, and in perylene substitution position. Polyazide
linkers [5] developed by us were used in the synthesis of cluster structures carrying up to four
pharmacophore residues. Structural prerequisites of antiviral action are revealed on the basis
of structure-inhibition ability correlations. The target for these compounds is the viral lipid
envelope. There are evidences for twofold mechanism of their antiviral action: the activity is
determined both by the geometrical shape and the photophysical properties of the molecule.

1. St.Vincent M.R. et al. Rigid amphipathic fusion inhibitors, small molecule antiviral
compounds against enveloped viruses. Proc. Natl. Acad. Sci. USA, 107 (40), 17339—-17344 (2010);

2. Colpitts C.C. et al. 5-(Perylen-3-yl)ethynyl-arabino-uridine (aUY11), an arabino-based
rigid amphipathic fusion inhibitor, targets virion envelope lipids to inhibit fusion of influenza virus,
hepatitis C virus, and other enveloped viruses. J. Virol., 87 (7), 3640-3654 (2013).

3. Orlov A.A. et al. Rigid amphipathic nucleosides suppress reproduction of the tick-borne
encephalitis virus. Med. Chem. Commun., 7 (3), 495-499 (2016).

4. Chistov A.A. et al. 2-Ethynylperylene and improved synthesis of 3-ethynylperylene.
Tetrahedron Lett., 57 (9), 1003-1006 (2016).

5. Ponomarenko A.I et al. Tetrahedral DNA conjugates from pentaerythritol-based polyazides.
Tetrahedron, 72 (19), 2386-2391 (2016).

The research was supported by Russian Science Foundation (project 15-15-00053)
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SIMPLE APPROACH TO THE SYNTHESIS OF
OLIGONUCLEOTIDE CONJUGATES WITH BIODEGRADABLE LINKERS

Meschaninova M. I., Mozhaytsev E. S., Permyakova E. S., Dovydenko I. S.,
Venyaminova A. G.

Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia

Functional nucleic acids (catalytic NA, aptamers, small interfering RNA, antisense
oligonucleotides, etc.) and constructs on their basis are now of huge interest as highly selective
molecular biology tools and promising therapeutic agents for a treatment of viral, oncological
and other diseases.

Among the approaches to addressed delivery of NA into target cells, a special mention
should go to the creation of multi-functional constructs based on complexes of NA and their
conjugates with different nanoparticles and small molecules. As components of such constructs,
there could be used 5'-lipophilic conjugates of functional NA conjugates containing linkers
that are labile in cell compartments. The use of biodegradable linkages allows releasing of
oligonucleotide from the transporter inside the cell, thus potentiating its biological activity.

We developed solid-phase approaches to the design of oligonucleotide conjugates
containing labile azomethine and disulfide linkages. The feasibility of these approaches were
demonstrated by the example of solid-phase synthesis of 5'-cholesterol and 5'-a-tocopherol
conjugates of model oligonucleotides and of anti-MDR1 siRNA sense strand that represents
a mixmer oligo(2'-O-methyl/ribonucleotide). We have shown in model experiments that
disulfide linkers within the conjugates are cleaved in the presence of glutathione, while the
linkers containing azomethine bond are hydrolyzed in mild acidic conditions corresponding
to intra-endosomal pH level.

The given approach could be used for the synthesis of conjugates of functional DNA, RNA
and their analogues with groups of different nature. We suppose that the designed functional
NA conjugates would be advantageous components of delivery vehicles.

The work is supported by RSF grant No. 14-14-00697
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DESIGN OF MULTIFUNCTIONAL BIOCOMPATIBLE STRUCTURES
BASED ON GOLD NANOPARTICLES

Pyshnaya I. A., Shashkova V. V., Epanchintseva A. V., Vorobjev P. E., Razum K. V.,
Ryabchikova E. I., Pyshnyi D. V.

Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia

The development of nanodevices for efficient transport of therapeutic molecules is one of
the most urgent problems of modern molecular medicine. Noncovalent agents for delivery of
nucleic acids (NA), including those based on gold nanoparticles (GNPs) represent an attractive
alternative to covalent systems, since in this case it is easier to provide controlled release
of NA. We demonstrate the ability to create potentially biocompatible associates of GNPs,
containing alternating layers of oligonucleotides and other polymers, as a promising platform
for the delivery of oligonucleotides into living cell.

We show the possibility of assembling multilayer (5 layers) coated GNPs by sequential
treatment of gold nanoparticles by non-thiolated oligonucleotide (ON), thiolated carboxy-
polyethylene glycol (SH-PEG3000-COOH), and linear polyethyleneimine (PEI).

We developed an algorithm for the analysis of multilayer coated GNPs by gel electrophoresis,
photon correlation spectroscopy, and transmission electron microscopy. The assembly of
associates, bearing up to two oligonucleotide layers and having net positive charge surface
is described. Multilayer coated GNPs are shown not to degrade in the presence of high
concentration of major blood protein, serum albumin.

This study was supported by RCF 16-15-10156

54



MEXIVYHAPOIOHAS KOHOEPEHI N "XUMUYECKASL BUOJIOTUA"

RATIONAL APPROACHES TO CREATING
FUNCTIONAL OLIGONUCLEOTIDES

Pyshnyi D. V.
Institute of Chemical Biology and Fundamental MedicineSB RAS, Novosibirsk, Russia

Oligonucleotides and their derivatives are very important tools for modern molecular
diagnosticsand considered as promisingbiologicallyactive agents.Demand for oligonucleotides
with different functionality is permanently growing up. It is irrational now to synthesise and
thereafter check functional properties of any desired oligonucleotide's based constructions.
Thus, the modernity requires the development of approaches on the basis of both composition
of prognostic computational methods and convenient synthetic capability. There are two main
ways for preliminary evaluation of functional properties of desired construction. The first is
the development of empirical or semiempirical (model depended) algorithms for prediction
of quantitative characteristics of desired derivatives or constructs. Realisation of this way has
some limitations since it requires synthesis and detailed characterisation of representative
pool of specially designed samples. The second way is based on real computational technique
that is molecular modelling, for example, molecular dynamic simulations. Molecular dynamics
is very prospective approach to analysing properties of molecules even for those new ones
which have never been synthesised before. However, it is necessary to create computational
algorithms specifically optimized for nucleic acids.

We have undertaken a number of efforts to develop a comprehensive approach to the
rational design and characterization of the properties of oligonucleotide derivatives. First
of all, different convenient approaches to synthesis of modified oligonucleotides have been
developed. We are capable to prepare derivatives bearing functional group(s) both in terminal
and internal positions of oligonucleotide chains. These approaches allow us to design
constructions with wide spectrum of functionalities quite easily. These compounds can be
used as very promising tools for molecular diagnostics or structural analysis of nucleic acids
complexes and gene-directed therapeutics agents. At the same time, various derivatives could
be successfully used as a “training set” for development of semiempirical and computational
approaches for further prognostic evaluations.

Our preliminary results obtained by EPR, structural NMR and thermodynamic analysis
confirm the possibility of this development.

>

This study was supported by RFBR 16-04-01029
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SYNTHESIS OF FUNCTIONALIZED OLIGONUCLEOTIDES
USING NON-NUCLEOSIDIC AMIDITES WITH UNIFIED STRUCTURE

Kupryushkin M. S., Nekrasov M. D., Shevelev G. Y., Filatov A. V., Pyshnyi D. V.

Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia

Modified oligonucleotides are widely used as molecular tools for current research in life
sciences and molecular diagnostics. The automated DNA synthesis is a universal method of
oligonucleotides preparation. The majority of modifications can be routinely introduced in
to DNA sequences during synthesis using non-nucleotide phosporamidite monomers bearing
necessary functional groups. Although preparation of this synthons is individual and labor-
consuming task in some cases. Thus development of universal methods for preparation of
non-nucleotide synthons with required properties presents an actual challenge.

We combined two previously published helpful techniques of application lactone moieties
and activated oxalate chemistry in creation variety of phosporamidite monomers to develop a
novel strategy for obtaining achiral non-nucleotide phosphoramidite monomers with desired
functional groups. Our method involves individual syntheses of building blocks with distinct
functions: a “Universal” block responsible for incorporation into DNA, and “Functional” block,
bearing oligonucleotide modifier’s residue(s). The “Universal” block is common reagent for
various synthons preparation and allows to obtain sets of non-nucleotide monomers with the
same backbone but carrying different functional group(s). The structure of “Functional” block
is defined by desired oligonucleotide modifier group(s) - it has to be an appropriate aliphatic
amine bearing required group(s). Conjugation of blocks is performed immediately before final
phosphitilation step, yields for non-nucleotide achiral phosphoramidite synthon. Thus if

“Functional” block is commercially available amine, than whole synthesis comes down to only
two steps: conjugation and phosphitilation.

We synthesized number of non-nucleoside synthons using different substituted amines
and then mono- and poly- functionalized of oligonucleotides were created with some
remarkable properties.

This study was supported by Presidium RAS Program FIMT, RFBR No 16-34-01219
and grant of the Russian Science Foundation grant No. 14-44-00068
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DNA-BASED CONCATAMERIC NANOSTRUCTURES FORMATION USING
NATIVE AND MODIFIED OLIGONUCLEOTIDES

Shevelev G. Y.'?, Kupryushkin M. S.!, Lomzov A. A.»?, Pyshnyi D. V.!

!nstitute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia
’Novosibirsk State University, Novosibirsk, Russia

Self-assembled DNA nanostructures are very promising tools for the drug delivery and
biomarker detection. Characterization of physico-chemical properties and spatial organization
of such associated complexes is valuable goal for exploring the understanding this object and
prediction perspective analogs. Using the combination of native and modified nucleic acids
allows to construct branced and self-organized DNA-nanostructures with desired properties.

DNA concatamers formed by native, bended [1] or branched [2] oligonucleotides were
characterized via the gel electrophoresis and atomic force microscopy (AFM), very effective
tool for direct visualization of double stranded DNA structures. We have optimized the
protocols of visualization of supramolecular DNA complexes using the surfaces of mica and
grapheme via the AFM technique. It was shown that the preliminary processing of mica
surface is necessarily. It was established that the processing of APTES to the layer of newly air-
cleaved mica surface and addition of Ni (II) cations minimize the DNA structure perturbation.
Using optimized visualization protocol the influence of oligonucleotides structure on spatial
organization of supramolecular DNA associates was studied. It was shown that the presence
of non-nucleotide insert in the oligonucleotide chain lead to bending dsDNA and formation of
self-limited DNA concatemers. In contrast, branched oligonucleotides could form a branched
filaments and a dense DNA network.

Using the AFM technique as a direct method of nanostructure visualization we have
demonstrated the possibility of manufacturing and self-organization of DNA multicomponent
complexes with predefined topology and thermal stability. These DNA associates are formed
from rationally designed oligonucleotides and their derivatives.

This study was supported by RFBR 16-34-00885 and grant of the Russian Science Foundation
grant No. 14-44-00068
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PHYSICO-CHEMICAL PROPERTIES
OF CONCATAMERIC DNA COMPLEXES

Lomzov A. A.!, Filippov N. S.1%, Kizilova V. A.!, Vinogradova O. A.!, Shevelev G. Yu.},
Pyshnyi D. V.!
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Concatameric DNA complexes are linear polymeric structures that formed by reversible
self-association of oligonucleotides through specific Watson-Cick interactions. Polymerization
is possible when the oligonucleotides blocks have a complementary sticky ends. Concatamers
could be used as agents for gene therapy, tools for molecular biology and in DNA diagnostics.
The efficient usage of such polymeric constructions can be possible in the case of their detailed
physico-chemical characterization.

We have studied thermal stability, hybridization kinetics, conformation, size and a
variety of forms of concatamers [1-3]. It was found that thermal stability is determined by
thermodynamic parameters of duplex fragments and cooperative interactions in the nicks. The
thermodynamic models characterizing the polymeric complexes formation with the different
impact of thermal stabilities of various structural elements were proposed and verified
experimentally. Based on the model proposed we determined the size of the concatameric
complexes and found excellent agreement of calculated distribution with those obtained by
gel electrophoresis. At the next stage we proposed to regulate concatameric complexes size
using short oligonucleotides (stoppers) which prevent chain elongation by interaction only
with one dangling end. The proposed thermodynamic model allows predicting the size of
shortened complexes that gives the possibility for directed design of polymeric system. Based
on the structure analysis of oligo(ethylene glycol) phosphates modified DNA-duplexes we
have constructed concatameric complexes which form self-terminated structures. To prove
the formation of cyclic form we performed gel electrophoresis, enzymatic digestion and AFM
experiments. Further analysis of the modified DNA complexes shows the possibility of the
formation shortest self-terminated complex which consist of only two oligonucleotides. We
have studied this type of complexes and proposed the mechanisms of opening this type of
complexes.

Using experimental techniques we proved the formation mainly the bimolecular self-
terminated structures.

This work was supported by FIMT 2014-154 and RFBR 16-04-01029

1. Filippov N. S. et. al. Thermodynamic description of oligonucleotide self-association in DNA
concatamer structures. Biophysics 54 (3), 280-290.

2. Vinogradova O. A. et. al. Bent dsDNA with defined geometric characteristics in terms of
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SOI-FET SENSOR FOR SPECIFIC LABEL-FREE DETECTION
OF SHORT RNA MARKERS
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MicroRNA (miRNA), an 18-24-nucleotide (nt) noncoding RNA molecule in the genes of
humans, plants and animals, is emerging as a key player in gene regulation. As a result, label-
free, rapid, and sensitive detection for miRNA is of great significance.

On the other hand it is well known that nanowire (NW) transistors on the base of silicon-
on-insulator (SOI) substrates are the high sensitivity electrochemical transducers (sensor
elements). They transform the interaction of the bio or chemical target particles with the NW
surface into the change of the NW conductivity.

In this work, a label-free and direct hybridization assay for ultrasensitive detection of
miRNA using silicon nanowires device has been developed. Oligonucleotide probes, which serve
as a receptor to recognize miRNA directly without labeling the target miRNA, are immobilized
on the surface of the NW device. As specific probes we used short oligonucleotides (ON) and
new type of nucleic acid analogues with a phosphoryl guanidine group (PGO). Such probes is
noncharged, and resistance change measured before and after hybridization correlates directly
to concentrations of the hybridized target miRNA.

Surface modification and immobilization of probes is one of the key issues and factors that
determine the selectivity and specificity of binding of the target particle to sensor. Therefore in
this study we investigated the different types (protocols) of SOI surface modification (including
functionalization of surface by carbonyldiimidazole (CDI) or glycidoxypropyltrimethoxysilane
(GPS), for comparison) and their effects (i) on the charge-state of sensor surface, (ii) response
values and (ii) on the specificity of binding of the target particles on the example of RNA
molecules. Highly specific response with femtomolar sensitivity to saRNA was demonstrated
for CDI-PGO modified sensors fabricated by optical lithography. The proposed protocol of
modification of sensor surface is a promising procedure for biomedical applications.

This study was supported by Presidium RAS Program FIMT, RFBR No. 16-34-00782
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FLUORESCENT LABELING OF TAQMAN OLIGONUCLEOTIDE PROBES
VIA CU(I)-CATALYZED ALKYNE-AZIDE CYCLOADDITION (CUAAC)
“CLICK” CHEMISTRY

Vasilyeva S. V.1, Burakova E. A.!, Zhdanova L. G.2, Anisimenko M. S.2, D. A. Stetsenko!?®

!Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia
2000 “Laboratoriya Medigen”, Novosibirsk, Russia
5Novosibirsk State University, Novosibirsk, Russia

Real-time quantitative PCR (qPCR) technology has revolutionized nearly all areas of
microbiology including food microbiology, clinical, industrial or environmental microbiology
and microbial biotechnology[1].Atypical TagMan real-time PCR probe contains a 5’-fluorescent
dye and a 3’-quencher. Each TagMan probe is characterized by starting (background) and
resulting (plateau) fluorescence intensity level. Properly designed TagMan probes should
have low background and high plateau fluorescence. The approach leading to a background
fluorescence decrease of the TagMan probe is the moving of a dye or a quencher from a
terminal to an internal position in an oligonucleotide. A distance decrease between a dye and
a quencher gives rise to a more efficient Forster resonance quenching, thus diminishing the
original probe fluorescence [2].

In this report we disclose the synthesis of TagMan oligonucleotide probes by Cu(l)-
catalyzed alkyne-azide cycloaddition (CuAAC) “click” chemistry when oligonucleotides
modified internally with alkynyl groups are labeled post-synthetically with a fluorescent
azide. The probes were prepared with fluorescein dye in different internal positions and
BHQ1 quencher at the 3’-end. Our previously developed alkynyl phosphoramidites have been
employed for the synthesis of alkynyl oligonucleotides [3]. It was shown that the TagMan
probes resulted can detect accumulation of PCR product in real-time. The closer to the label
the 3’-terminal quencher is, the more quenching efficiency increases but the efficiency of
probe hybridization to the template is reduced due to steric effects.

We have demonstrated that the optimal distance between the fluorophore and quencher
is around 18-20 nucleotides.

1. Quantitative real-time PCR in applied microbiology. Martin Filion (Ed), Norfolk, Caister
Academic Press, 2012.

2. Ryazantsev D. Y. et al., Anal. Bioanal. Chem., 2012, 404, 59-68.

3. Vasilyeva S. V. et al., Nucleosides Nucleotides Nucleic Acids, 2011, 30, 753-767.

This work was supported by RFBR grant N° 16-03-01055 and by a grant of the Russian Science
Foundation grant N° 14-44-00068
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CHEMICAL BIOLOGY FOR RNA MANIPULATION:
RATIONAL DESIGN OF SUPRAMOLECULAR BIOCATALYTIC SYSTEMS

Bichenkova E. V.

Manchester Pharmacy School, University of Manchester, United Kingdom

The development of novel biocatalytic supramolecular structures mimicking the active
centre of natural ribonucleases and capable of cleaving RNA can provide a basis for generating
new useful molecular biology tools and powerful therapeutics, affecting biologically significant
RNAs associated with pathogenic human diseases (e.g. messenger RNAs, microRNAs, viral
genomic RNAs). A considerable effort has been recently made in designing artificial or
chemical ribonucleases [1-4], which represent a particular class of synthetic, robust catalysts
capable of cleaving RNA selectively.

Recently, a new type of chemical ribonucleases with unusual catalytic and structural
properties has been discovered [5-10]. These novel oligonucleotide-mediated chemical
nucleaseswere constructed by chemical conjugationofshort,catalyticallyinactive oligopeptides
containing alternating basic and hydrophobic amino acids with an oligonucleotide recognition
component. These biomimetics containing multiple catalytic elements may offer a gene-
specific approach to chemotherapy where a disease that involves the production of a harmful
protein could be treated by interference with a disease-relevant RNA. The most remarkable
feature of these novel biocatalysts was that the covalently attached oligonucleotide units
induced catalytic activity of a previously inactive peptide and modulated its cleavage
specificity towards RNA. The conjugation of peptide and oligonucleotide seems to produce a
new, hybrid type of molecule that can synergistically combine the individual properties of the
two components to yield a new and unusual catalytic ability [5-10].

This talk will explore the integration of synthetic, computational and analytical chemistry
with structural and chemical biology (e.g. high-field multi-dimensional NMR, molecular
modelling, fluorescence spectroscopy) in order to investigate structural aspects and crucial
molecular interactions of this type of chemical nucleases with their biological targets. By
identifying the chemical rules behind recognition properties and catalytic efficiency of these
biocatalytic systems, we can manipulate with the catalytic and regulatory units of these
molecular hybrids in order to adjust their hydrolytic activity and base-specificity towards
RNA sequences. This may provide a basis for rational design of such biocatalytic systems with
desired reactivity and ability to precisely recognise and destroy pathogenic RNAs in a catalytic
manner.

This work was supported by a grant of the Russian Science Foundation N° 14-44-00068
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MIRNASES: OLIGONUCLEOTIDE-PEPTIDE CONJUGATES
TARGETED TO ONCOGENIC MIR-21

Patutina O. A.!, Miroshnichenko S. K.!, Mironova N. L.!, Bichenkova E. V.2,
Bazhenov M. A.}, Pyshnyi D. V.!, Vlassov V. V.1, Zenkova M. A.!

!nstitute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia
2University of Manchester, Manchester, United Kingdom

Over the last decade, extensive studies have shown that miRNAs act as active regulators
of pathological processes, engage in the etiology of a wide range of oncological diseases and
therefore receive increasing interest as promising therapeutic targets. For this reason the
efforts of the scientific community are focused on searching for effective ways to modulate
the impaired miRNA expression. A direct approach for regulation of the amount of miRNAs in
tumour cells could be the creation of artificial site-selective ribonucleases.

In this work a novel type of chemically engineered miRNA-specific artificial ribonucleases,
termed ‘miRNases’ have been designed and studied. miRNases consist of linear or hairpin
miRNA-targeting oligonucleotide and short RNA-cleaving peptide consisting of pairs of
alternating glycine and arginine. The cleavage efficacy and biological relevance of miRNA
silencing by the use of miRNases was studied for miR-21, established highly oncogenic miRNA
abnormally overexpressed in almost every tumour type. The analysis of ribonuclease activity
revealed that miRNases promote highly effective site-selective cleavage of miR-21 exclusively
at G-X bonds. In lymphosarcoma cells it has been shown that miRNases are able to perform a
specific inhibition of miR-21 and lead to a reduction in proliferative activity of tumour cells.
Thus, this is the first miRNA-specific artificial ribonucleases effectively down-regulating
miRNA in tumour cells.

The obtained results indicate that miRNases may have potential as novel candidates for
drugdesign,aimed at overcoming the overexpression of miRNAs associated with oncopathology.

This work is supported by Grant of Russian Science Foundation No. 14-44-00068, Scientific
Schools SS-7623.2016.4, RFBR grant No. 14-04-01007a.
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STRUCTURAL INVESTIGATION OF ACTIVITY AND RNA-BINDING
PROPERTIES OF ARTIFICIAL RIBONUCLEASES

Trivoluzzi L. T.

School of Pharmacy and Pharmaceutical Sciences, University of Manchester, Manchester,
United Kingdom

A new class of peptidyl-oligonucleotide conjugates have been recently developed [1,2]
which showed to cleave RNA in an effective site-specific fashion [3]. These site-selective
artificial ribonucleases consist of a catalytic unit, a peptide containing an alternating basic
(R) and hydrophobic (L) residues, attached to a DNA oligonucleotide complementary to
the targeted RNA. It has been suggested that the oligonucleotide fragment is responsible
for inducing an active conformation of the highly flexible peptide through a network of
intramolecular interactions. An understanding of the contribution of the peptide structure
alteration is hindered by the lack of structural information on the bound and unbound forms
of the components of the conjugates.

This research aims to provide a description of the structural dynamics of induced
conformational changes occurring in the peptidyl-oligonucleotide complex through the
combined use of two-dimensional heteronuclear NMR spectroscopy with site-specific N
and C labelling of amino acids. Molecular modelling was used to determine the role of the
positively charged amino acids of the conjugates and electrostatic interactions in the complex
with the RNA target.

1. Beloglazova T. G., Fabani M. M., Polushin N. N., Journal of Nucleic Acids, 2011, 17.

2. Williams A., Staroseletz Y., Zenkova M., Jeannin L., Aojula H., Bichenkova E. Bioconjugate
Chemistry 2015 26 (6), 1129-1143.

3. Mironova, N. L., Pyshnyi, D. V., Shtadler, D. V., Fedorova, A. A., Vlassov, V. V., Zenkova,
M. A., Nucleic. Acids. Res, 2007, 35, 2356-2367.
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DIAGNOSTIC AND PROGNOSTIC MIRNA DETECTION
USING 3D PEPTIDE-HYDROGEL OLIGONUCLEOTIDE BIOSENSORS

Patric King

School of Pharmacy and Pharmaceutical Sciences, University of Manchester, Manchester,
United Kingdom

The sequence-specific detection of oligonucleotides is critical in the diagnosis and
prognosis of a range of serious diseases, including many cancers. Current 2D-based detection
methods suffer from a number of limitations, particularly reproducibility between devices
and the generation of false positives. Self-assembling peptide hydrogels provide a novel 3D
platform on which probes can be immobilized and used for sequence-specific oligonucleotide
detection, SNP discrimination and for ‘fishing’ out target sequences within longer sequences.
Here we discuss current designs and their application to the detection of DNA and MiRNAs,
whose expression levels are directly related to a number of serious diseases.

This work was supported by a grant of the Russian Science Foundation grant N° 14-44-00068
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ARTIFICIAL RIBONUCLEASES ON THE BASE

OF OLIGONUCLEOTIDE-PEPTIDE CONJUGATES:
ROLE OF CONFORMATIONAL FLEXIBILITY

IN CATALYTIC CLEAVAGE OF RNA

Staroseletz Y.!, Williams A.%, Bichenkova E.?, Zenkova M.!

nstitute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia
2School of Pharmacy and Pharmaceutical Sciences, University of Manchester,
Manchester, United Kingdom

RNA-targeting agents are recognised as a promising alternative to conventional small-
molecule therapeutic strategies that often suffer from poor target selectivity as a result of
small size and limited number of chemical functional groups. This may lead to cytotoxicity and
undesirable side-effects in humans. Silencing disease-specific genes at the level of expressed
RNA could lead to a reduction in drug related side-effects commonly associated with poor
drug selectivity and/or high dosages of conventional therapeutics.

Peptidyl-oligonucleotide conjugates (POCs) represent a class of chemical nucleases which
catalyze the hydrolytic cleavage of the RNA phosphodiester backbone. POCs traditionally
consist of a short (e.g. 6 to 17-mer) targeting motif and a covalently attached amphiphilic
peptide (5 to 10-mer) consisting of alternating leucine and arginine residues. The antisense
motifis able to target a specific RNA and direct the catalytic peptide to the desired RNA region.
The overall cationic nature of the peptide sequence allows it to interact with the negatively
charged phosphodiester backbone within the target RNA region and promote RNA hydrolysis.

Two series of POCs, different in the length and structure of peptide, addressing
oligonucleotides and linkers was designed and tested and some of them demonstrated high
cleavage activity. The POCs of the first series contained amphiphilic peptide and a 17-mer
oligodeoxynucleotide, targeted against TWC-stem-loop. Adding the glycine residue in
the central position of peptide increased strongly (from 25% to 95-100%) cleavage extent.
Presumably, glycine increases the flexibility of the peptide, and therefore allows it to take a
favourable conformation for the required ‘in-line’ geometry for 2°0OH attack of the bridging
phosphorus atom.

The conjugates of the second series (dual conjugates, DC) place the catalytic peptide in-
between two oligodeoxynucleotide recognition motifs, targeting T¥C-stem-loop and acceptor
stem. Highly flexible N-Maleoyl-p-alanine and thiol-hexyl linkers at both ends of the catalytic
peptide are shown to be strongly necessary for cleavage activity of the POCs, since POCs
with zero-length phosphoramidate linker appeared to be catalytically inactive towards target
tRNAPRe, Two conjugates (DC6 and DC7) with such linkers demonstrated high cleavage activity
against tRNAP". Conjugate DC7 induced 40% cleavage of tRNA* in total upon 24h incubation.
An incorporation of an extra glycine residue into the catalytic peptide of DC6 pushed the RNA
cleavage potential further and allowed this conjugate to reach maximum of catalytic activity
(i.e. 100%) in a much shorter incubation time (i. e. 4h).

These results clearly demonstrate that the success of sequence-specific RNA cleavage
relies on a very fine mechanism of conformational tuning and matching.
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CHEMICAL MODIFICATION AND CONJUGATION OF SIRNA

Yasuhiro Shinkai, Shinichi Kashihara, Hirohumi Fujii, Go Minematsu, Madoka
Naemura, Yojiro Kotake and Masayuki Fujii

School of Humanity Oriented Science and Technology, Kinki University, Fukuoka, Japan

Herein we describe chemical modification and conjugation of siRNAs and gene silencing
effects of them.

As a result, two types of siRNA-NES conjugates C1 (TFIIIA NES, BALVLDKLTI-OH) and
C2 (HIV-1 Rev NES, BALPPLERLTL-OH) were prepared in which 5’-end of sense strand was
covalently linked to N-terminus of the NES peptides derived from TFIIIA and HIV-1 rev,
respectively [1, 2]. Silencing effects of C1 and C2 against bcr/abl mRNA in human leukemia cell
line K562 were evaluated by quantitative PCR. Significant enhancement of silencing efficiency
was observed with C1 and C2. siRNA-TFIITA NES (C1) suppressed the expression of bcr/abl
gene to 8.3% at 200 nM and 11.6 % at 50nM and siRNA-HIV-1rev NES (C2) suppressed to 4.0
% at 200 nM and 6.3 % at 50nM. The large enhancement of the silencing efficiency of siRNA-
NES conjugates could be reasonably ascribed to the localization of sSiRNA-NES conjugates in
cytoplasm.

We also report the effects of cationic modifications of siRNA at 5-end on their RNAi
efficiencies. We synthesized siRNAs modified with 5-amino-5’-deoxythymidine (T*) at 5’-end,
targeting EGFP mRNA (214-234) bearing U, T or T* at 5’-end of the sense strand and/or the
antisense strand and evaluated silencing efficiencies on EGFP in HeLa cells.

As aresult, siRNAs bearing T or T* at their 5’-end of sense strand were less effective than
siRNAs bearing U at their 5’-end of sense strand. It can be interpreted that the sense strand
was more probably preferred as a guide strand than the antisense strand because the 5’-end of
the sense strand was thermodynamically less stable than that of the antisense strand. It should
be also pointed out that T* at the 5’-end of the sense strand did not interfere the processes
of RISC Loading Complex (RLC) formation, loading to RISC or cleavage of the passenger
strand by Ago2. On the contrary, siRNAs with T* at 5’-end of antisense strand completely lost
their silencing abilities. This can be interpreted as a result of destabilization of RISC by an
electrostatic repulsion between the ammonium group of T* and the cationic residues in MID
domain pocket of hAgo2 [3].

These results strongly suggest that a modification of 5’-end of a sense strand with T* will
suppress an off-target effect.

This work was supported by a grant of the Russian Science Foundation N° 14-44-00068

1. T. Kubo, M. Morikawa, H. Ohba, M. Fujii, Org. Lett., 2003, 5, 2623-2626.

2. T. Kubo, Z. Zhelev, B. Rumiana, H. Ohba, K. Doi and M. Fujii, Org. Biomol. Chem., 2005, 3,
3257-3259.

3. Ian ]J. MacRae, et al., Science. 2012, 336(6084) 1037-1040. L. Joshua-Tor, et al., Cell, 2012,
150, 100-110.
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IMMUNOSTIMULATING RNA:
ANTITUMOR AND ANTIMETASTATIC EFFECTS

Kabilova T. 0.}, Sen’kova A. V.1, Nikolin V. P.2, Popova N. A.%, Vlassov V. V..,
Zenkova M. A.!, Chernolovskaya E. L.}

!nstitute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia
?Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

Small interfering RNAs, depending on their structure, delivery system and sequence,
can stimulate innate and adaptive immunity. Recently, we designed a series of short double-
stranded RNAs that possess pronounced antiproliferative activity in cancer cells, induce a
interferon production in human PBMC culture and in mice after i.v. injection. This RNAs did
not have substantial homology to any human or mouse mRNAs. The aim of the present study
was to evaluate the antitumor and antimethatatic potential of selected 19-bp RNA duplexes
with 3-nucleotid overhangs in the 3’-ends (here and after iSRNA) in mice with melanoma B16
and hepatocellular carcinoma (HCC) G29. For the in vivo delivery of iSRNA we used cationic
liposomes 2X3-DOPE consisting of the recently created polycationic lipid 2X3 (1,26-Bis(cholest-
5-en-3'-yloxycarbonylamino)-7,11,16,20-tetraazahexacosan tetrahydrochloride) and the
lipid-helper DOPE (1,2-dioleoyl-sn-glycero-3-phosphoethanolamine).

The results of in vivo experiments show that single intravenous injection of iSRNA
complexed with transfection reagent efficiently increases the level of IFN-q, and to a lesser
degree the level of pro-inflammatory cytokine IL-6 in mice blood serum. The detection of a
refractory state to re-induction of interferon-a allowed to optimize the treatment regimen.

The results on C57BL mice/melanoma B16 tumor model under the optimized regimen
show that systemic administration of the isSRNA/2X3-DOPE complexes resulted in significant
reductionoftumorvolume and metastatic spreadinginlungs of C57BL/6 mice.Histopathological
analysis of liver and spleen cross-sections showed hyperplasia of the lymphoid white pulp and
formation of large germinal centers in murine spleen after iSRNA administration, suggesting
immune system activation. The treatment of melanoma-bearing animals with iSRNA leads to
the decrease of the destructive changes of the liver parenchyma, especially after peritumoral
administration of the drug.

We found that iSRNA reduced the metastases area in the liver, kidneys and heart of
CBA/LacSto mice with HCC G-29 and cause reliable inhibition of the primary tumor growth.
Furthermore, injections of iSRNA significantly enhanced necrotic processes in the center of
the primary tumor, and decreased by twofold the width of the undifferentiated peripheral zone
and the number of mitotic cells in this zone. The obtained results revealed the pronounced
immunostimulatory, antitumor and antimetastatic properties of the studied iSRNA.

This work was supported by the Russian Scientific Foundation, grant #16-15-10105 and the
Scientific School #SC-7623/2016.
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MECHANISMS OF INVOLVEMENT OF ARTIFICIAL NCRNA ANALOGUES
IN GENE EXPRESSION REGULATION IN HUMAN CANCER CELLS

Stepanov_G. A.!, Juravlev E. S."2, Shender V. 0.3, Filippova J.A!, Nushtaeva A. A.},
Kuligina E. V.}, Richter V. A.}, Semenov D. V.!

!nstitute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia
’Novosibirsk State University, Novosibirsk, Russia
SInstitute of Bioorganic Chemistry RAS, Moscow, Russia

To date, due to the development of NGS technologies, the data on new functions of
"classical" non-coding RNAs, including transfer RNAs, small nuclear RNAs (snRNAs) and
small nucleolar RNAs (snoRNAs) have been accumulated. For instance, snoRNAs were shown
to induce oxidative stress and activation of PKR-dependent and pro-apoptotic changes in
mammalian cells upon release into the cytoplasm. Moreover, ncRNAs circulating in human
and animal body fluids are believed to be involved in intercellular communication.

In the current work, we created a series of synthetic RNAs containing structural features
of human snoRNAs and snRNAs and performed the analysis of changes in gene expression
upon their transfection into human cells. The sequences of native human U24, U25, U35a, and
U74 box-C/D-snoRNAs, as well as U12 and U6atac minor spliceosomal SnRNAs were chosen as
the basis for constructing ncRNA analogues.

In order to identify the novel pathways of snoRNA action, we have performed whole-
transcriptome microarray analysis of changes in gene expression in human breast
adenocarcinoma MCF-7 cells induced with box-C/D-RNA analogues. Upregulation of the innate
immune response and pro-apoptotic cascades genes was found in transfected cells. Artificial
box-C/D-RNAs were established to induce activation of some specific microRNAs, which,
according to the bioinformatics data, can cause the downregulation of a wide group of mRNA
and ncRNA. Next, we identified the structural features of snoRNA analogues responsible for
the induction of non-specific effect and chose modifications of the artificial ncRNA structures
that provide a significant decrease in the level of observed innate immune response.

In order to determine the pathways of the selective influence of snRNA and snoRNA
analogues on gene expression, the effect of synthetic RNAs on the result of complementary
RNAs maturation in human cells was analyzed. It was shown ncRNA analogues can be involved
in different stages of target pre-mRNAs and pre-rRNAs maturation upon penetration into cells.

The description and detailed study of "non-classical" pathways of ncRNA functions provide
the basis for understanding their role in the development of human diseases and searching for
new therapeutic approaches.

This work was supported by RFBR grants 16-04-01414, 16-34-60136, 16-04-01457 and a
Fellowship of the President of the Russian Federation for young researchers (2063.2015.4)
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TUMOR EVASION OF IMMUNOSURVEILANCE:
THE ROLE OF THE CELLULAR REACTIVE OXYGEN SPECIES (ROS)

Kunchai S., Krstic-Demonacos M., Demonacos C.

University of Manchester, Manchester, United Kingdom

The interaction between the tumor and the immune system during the process of
carcinogenesis and the mechanisms governing both induction and suppression of tumor
progression by the immune system are important factors in determining the prognosis of
cancer progression. The endoplasmic reticulum (ER) is the organelle in which various vital
cellular functions take place and the site where most of the newly synthesized proteins acquire
their functional conformation. The endoplasmic reticulum plays crucial role in the crosstalk
between the tumor and the immune system of the host since this organelle is implicated in
all three stages (elimination, equilibrium and escape) of the immune response against the
tumor. In particular secretion of tumor derived soluble factors that facilitate suppression of
the immune response against the tumor as well as inhibition of expression and inappropriate
folding and assembly of the major histocompatibility complex class I and II and therefore
loss of antigen presentation rendering the tumor immunologically poor have been attributed
to the perturbation of the homeostasis of the endoplasmic reticulum in cancer cells. Cancer
cells generate high levels of reactive oxygen species (ROS) triggering activation of ER
oxidoreductases and chaperones. Protein disulfide isomerase (PDI) is an ER redox-responsive
factor with chaperone and reductase activities and a component of the transporter associated
with antigen processing (TAP), which regulates the MHC I stability and its ability to present
antigens to cytotoxic T lymphocytes.

Recent findings in our laboratory have revealed alternative regulation of PDI and MHC
class I protein levels in a cell type and hormone dependent manner supporting the notion
that manipulation of the PDI enzymatic activity and its protein-protein interactions with
the estrogen receptor (ER alpha) and other intracellular partners could affect the capacity of
breast cancer cells to present antigen and hence tumor immunorecognition. Understanding
of the molecular mechanisms of the TAP construction and regulation of the MHC I
stability will provide important insight into the process of tumor antigen presentation and
immunorecognition and the development of novel immunotherapies.

This work was supported by a grant of theRussian Science Foundation N 14-44-00068

71



MEXIVYHAPOIOHAS KOHOEPEHI N "XUMUYECKASL BUOJIOTUA"

CANCER RELATED PATHWAYS RESPOND
TO RIBONUCLEASE A TREATMENT AFFECTING
MICRORNA MACHINERY OF TUMOUR CELLS

Mironova N. L., Patutina O. A., Brenner E. V., Kurilshikov A. M., Zenkova M. A.

Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia

Recently, we have shown that the pancreatic RNase A is capable of inhibiting tumor and
metastasis growth and one of the mechanisms is associated with the change of miRNA profiles
in the blood and tumor cells. Since miRNAs are key regulatory elements, it is obviously to
study the changes in the levels of their mRNA targets and entire networks as possible targets
of RNase A. Here, we performed an analysis of whole transcriptome of Lewis lung carcinoma
tissue after treatment of tumor-bearing mice with RNase A by high-throughput sequencing
using SOLiD 5.5 platform.

An analysis of changes in whole transcriptome of Lewis lung carcinoma cells after the
decrease of the invasion potential of the tumor by RNase A revealed up-regulation of 317
genes and down-regulation of 625 genes in tumor cells. KEGG pathway analysis showed that
many of these genes involved in signaling pathways that regulate energy metabolism, cell-
growth promoting and transforming activity, modulation of cancer microenvironment and
extracellular matrix components, inflammation and immune suppression, cellular proliferation
and differentiation. Detailed mapping indicate strong up-regulation of carbohydrate, inositol
and nicotinamide metabolisms, oxidative phosphorylation, focal adhesion, actin cytoskeleton
and Casp3/Casp7 dependent apoptosis, whereas TGF-beta, JAK/STAT and MAPK signaling
pathways were down-regulated. Search for relations between miRNA targets let to reveal
mRNA and regulatory networks.

Obtained data give the evidence that RNase A caused in tumor cells rearrangement of
intracellular pathways associated with malignant transformation and tumor escape from
immunological surveillance towards normalization.

This work was supported by a grant of the Russian Science Foundation grant No. 14-44-00068,
grant SS-7623.2016.4 and RFBR grant No. 14-04-01007a
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BIODISTRIBUTION OF THERAPEUTIC SIRNA AND CH-SIRNA
IN TUMOR-BEARING MICE

Gladkikh D. V., Chernikov I. V., Meschaninova M. I., Ven'yaminova A. G., Vlassov V. V.,
Zenkova M. A., Chernolovskaya E. L.

Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia

Delivery of siRNA to the target cells is the main challenge in their biomedical application.
Various approaches including the use of cationic lipids and polymers, nanoparticles, and
conjugates successfully solve this problem in the cell culture. New problems, such as
aggregation in the serum, kidneys filtration, elimination by phagocyte system reduces their
bioavailability at the transition to the organism level.

Recently, we designed conjugates of anti-MDR1 nuclease-resistant siRNAs with
cholesterol attached through optimized linker that are capable to penetrate efficiently into
the cells in a carrier-free mode, to silence the expression of P-gp and to restore the sensitivity
of drug resistant cancer cells to vinblastine. Within this study, we investigated the carrier-free
biodistridution and gene silencing activity of this siRNA in tumor bearing mice.

In vivo multispectral fluorescent imaging analysis revealed that Ch-siRNA accumulates
in internal organs of SCID mice 24h after i.v. administration 2.4 times more efficient than
non-lipophilic siRNA and almost 50 time more efficient than siRNA/Lipofectamine complex.
The data show, that 24 h after i.v. and i.p. injections the efficiency and patterns of Ch-siRNA
accumulation in internal organs was similar: the major proportion of Ch-siRNA accumulated
in liver, moderate amount - in kidneys and tumor:, low amounts were detected in heart, lungs
and spleen. Accumulation of Ch-siRNA after i.m. and s.c. injections in the organs was very low,
the major amount of Ch-siRNA remained in the vicinity of the injection site. Examination of
liver and tumor cross sections by confocal microscopy show Ch-siRNA is unevenly distributed
in the tumor volume, but practically all tumor cells contain Ch-siRNA in their cytoplasm,
and Ch-siRNA is absent in the nuclei of cells. The distribution of Ch-siRNA in liver display
homogenous pattern.

The gene silencing effect of cholesterol-containing siRNA targeting P-glycoprotein was
evaluated in drug resistant KB-8-5 human xenograft tumor in SCID mice using Western blot
analysis. The reduction of p-glycoprotein level has been observed at 4th day after siRNA
administration when it decreased by 40%, the level continues to decrease at days 5 -6, reaching
a minimum level on day 6, after which there is a gradual increase in the level of p-glycoprotein
and its initial level recovered by 8th day.

Thus, cholesterol-containing conjugates of nuclease-resistant siRNAs are able to
accumulate in the the tumor in mice, to silence the expression of MDR1 gene, and could be
used for drug development.

This work was supported by the Russian Scientific Foundation, grant N2 14-14-00697and the
Scientific School N® SC-7623/2016
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IN VIVO EVALUATION OF CELL-PENETRATING PEPTIDE CONJUGATES
OF PHOSPHORYL GUANIDINE OLIGONUCLEOTIDES

AS NEW POTENTIAL THERAPEUTICS

FOR DUCHENNE MUSCULAR DYSTROPHY

Fokina A. A.!, Chelobanov B. P.}2, McClorey G.3, Arzumanov A. A.*, Gait M. ].4,
Wood M. J. A.3, Stetsenko D. A.1?

nstitute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia
’Novosibirsk State University, Novosibirsk, Russia

SUniversity of Oxford, Oxford, United Kingdom

“MRC Laboratory of Molecular Biology, Cambridge, United Kingdom

Duchenne muscular dystrophy is a severe genetic disease that affects one boy out of
about 3600. The disease occurs because of mutations in DMD gene disrupting biosynthesis of
dystrophin, which is an important protein of muscle tissue. It is possible to correct splicing
of dystrophin pre-mRNA by skipping the mutant exon under the action of antisense agents
such as phosphordiamidate morpholino oligonucleotides (PMO). However, the efficacy of
PMO, though adequate in skeletal muscle, is not up to therapeutic levels in the diaphragm and
heart due to poor delivery of naked PMO into those critical organs after systemic injection.
Improvement of the activity is possible to achieve via conjugation of a splice-correcting
oligonucleotide to a cell-penetrating peptide such as Pip6a peptide [1]. Luckily, charge neutral
backbone of PMO makes peptide conjugation a lot easier.

Recently we have described a new class of nucleic acid analogues that substitute charge
neutral phosphoryl guanidine group for the anionic phosphate group [2]. We have shown that
phosphoryl guanidine oligonucleotides (PGO) with 2’-OMe RNA backbone have been able to
correct splicing of mutant dystrophin pre-mRNA in vitro in murine H2k mdx myotubes. The
level of exon skipping by 2°-OMe PGO matched well the activity of antisense PMO. In this
report, we demonstrate that Pip6a conjugates of a 25-mer antisense 2’-OMe PGO have not
only 10fold higher activity in cell culture but, more importantly, are active splice-correcting
agents in vivo after an intravenous injection into mdx mice. Notably, the activity of Pip6a-PGO
conjugate was detectable not only in a skeletal muscle but also in the diaphragm and heart.
Thus, cell-penetrating peptide conjugates of phosphoryl guanidine oligonucleotides (PGO)
with 2’-OMe RNA backbone could be a promising new type of potential therapeutic agents for
the treatment of Duchenne muscular dystrophy.

1. Lehto T., Castillo Alvaraz A., Gait M. ]. et al., Nucleic Acids Res., 2014, 42, 3207-3217.
2. Stetsenko D., Kupryushkin M., Pyshnyi D., patent application WO2016/028187A1, priority
from 22.08.2014.

This work was funded by RFBR grants N°N? 15-03-06331, 15-29-01334, 15-54-10049 and
16-03-01055

Oligonucleotide synthesis was supported by RSF grant N° 15-15-00121. Peptide synthesis was
funded by RSF grant 14-44-00068
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NEW FLUORESCENT PYRROLE-IMIDAZOLE POLYAMIDE PROBES
FOR CELL IMAGING: SYNTHESIS, TARGET DNA BINDING AND
INTERACTION WITH FIXED AND LIVING MURINE AND HUMAN CELLS

Nozeret K., Loll, F., Escudé C., Boutorine, A. S.

Muséum National d'Histoire Naturelle, Paris, France

Twelve pyrrole-imidazole polyamides targeting repeated DNA sequences of mouse major
satellites and seven polyamides targeting human o-satellite DNA repeats were synthesized,
characterized and labeled by fluorophores. A great difference in affinities and fluorescence
properties of the probes has been observed, suggesting that the capacity of these molecules
to be used as fluorescent probes does not only rely on the established recognition rules, but
also on other structural factors (polyamide and target sequences, presence and position
of N-methylimidazole and B-alanine, fluorescent labelling and others). Using fluorescent
microscopy, we demonstrated that all the murine-specific fluorescent probes were able
to selectively label the major satellites in fixed murine cells. In living cells, the specific
visualization of murine chromocenters was possible only using one Oregon Green and two
fluorescein isothiocyanate conjugates.

The results obtained on two fixed murine cell lines have validated the concept of use
the fluorescent probes based on pyrrole-imidazole polyamides for intracellular DNA imaging.
For the first time, chemical synthetic tools have lead to the live cell visualization of nuclear
substructures formed by murine repeated DNA sequences (chromocenters). In fixed and living
human cells, all the human-specific probes stained chromosomal DNA without any selectivity.
The organization of centromeric or pericentromeric DNA sequences is potentially different in
different cell types and cannot be studied in the same way in humans and mice.

References:

[1] Nozeret, K., Bonan, M., Yarmoluk, S.M., Novopashina, D.S., Boutorine, A.S. Bioorg. Med.
Chem., 2015, 23, 5932-5945.

[2] Nozeret, K., Loll, F.; Escudé, C.; Boutorine, A. S., ChemBioChem, 2015, 16, 549-554.
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ANTIVIRAL ACTIVITY OF PHOSPHODIESTER, PHOSPHOROTHIOATE
AND PHOSPHORYL GUANIDINE OLIGONUCLEOTIDES

DELIVERED INTO MDCK CELLS INFECTED WITH H5N1 INFLUENZA
A VIRUS BY LIPOFECTAMINE OR TIO2 NANOPARTICLES

Levina A. S."2, Repkova M. N.}2, Chelobanov B. P.!2, Bessudnova E. V.23,
Mazurkova N. A%, Stetsenko D. A.!%, Zarytova V. F.12

nstitute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia
’Novosibirsk State University, Novosibirsk, Russia

SInstitute of Catalysis SB RAS, Novosibirsk, Russia

“State Research Centre of Virology and Biotechnology Vector, Koltsovo, Russia

Oligonucleotide derivatives have been studied as prospective antiviral agents especially
after the approval of the first oligonucleotide drug Vitravene against cytomegalovirus in
1998. However, generally poor uptake of oligonucleotides into cells necessitates the design
of special delivery systems to facilitate nucleic acid internalization including those based
on inorganic nanoparticles [1]. We have proposed earlier to deliver DNA fragments into cells
in the form of nanocomposites consisting of TiO2 nanoparticles and native phosphodiester
oligodeoxyribonucleotides (PO) conjugated to polylysine, and obtained efficient inhibition
of influenza A virus replication [2, 3]. We report herein on the synthesis of new TiO2
nanocomposites containing DNA phosphorothioates (PS) and recently described oligo-2’-
O-methylribonucleotides with charge-neutral phosphoryl guanidine groups (PG) [4]. We
demonstrate that not only PO but also PS and PG oligonucleotides exhibit antiviral activity in
MDCK cells infected with H5N1 influenza A virus when delivered either by lipofectamine or as
TiO2 nanocomposites.

Sequences of PO, PS and PG oligonucleotides were complementary to the same part of the
3’-end of segment 5 of (-)RNA of H5N1 virus. Free oligonucleotides showed almost no effect
but their antiviral activity increased significantly in the presence of lipofectamine. When PO,
PS or PG oligonucleotides were employed as TiO2 nanocomposites, replication of H5N1 virus
was inhibited 5000 fold (PO and PG) and 130 fold (PS). Noteworthy, this is the first instance
when antiviral activity of novel PG oligonucleotides was detected in cell culture.

This work was supported by RFBR grant N° 15-04-04109
Synthesis of phosphoryl guanidine oligonucleotides was funded by RSF grant N° 15-15-00121
Synthesis of TiO2 nanocomposites was funded by RSF grant N° 16-15-10073

1. Juliano R., Ming X., Nakagawa O., Bioconjugate Chem., 2012, 23, 147.

2. Levina A., Ismagilov Z., Repkova M. et al., ]. Nanosci. Nanotechnol., 2012, 12, 1812.

3. Levina A., Repkova M., Mazurkova N. et al., Int. J. Antimicrob. Agents, 2015, 46, 125.

4. Stetsenko D., Kupryushkin M., Pyshnyi D., patent application W0O2016/028187 Al from
22nd August 2014.
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EFFECT OF DELIVERY SYSTEMS ON
BIOLOGICAL ACTIVITY OF OLIGONUCLEOTIDES

Zarytova V. F.!, Repkova M. N.!, Ismagilov Z. R.2, Shatskaya N. V.3, Mazurkova N. A.%,
Levina A. S.!

!nstitute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia
?Institute of Catalysis SB RAS, Novosibirsk, Russia

SFederal Research Center Institute Cytology and Genetics SB RAS, Novosibirsk, Russia
“FBRI State Research Centre of Virology and Biotechnology "Vector”, Koltsovo, Russia

Attempts to using the potential of oligonucleotides as therapeutic agents began over 40
years ago [1-3]. However, there are still some barriers in the way of effective oligonucleotide
therapeutics, i.e., their instability in serum, fast renal clearance rate, intracellular trafficking
to reach the target site, etc. The efficient intracellular delivery remains a key problem despite
many attempts to overcome it.

We proposed a new delivery strategy of nucleic acid fragments (NAFr) into cells as
components of TiO,-based nanocomposites. For the first time, we demonstrated their ability
to penetrate into cells. To deliver NAFr (siRNA, DNAzymes, etc.) into cells, we synthesized
two type of nanocomposites, i.e., TiO,*PL-NAFr and TiO,sPL+NAFr (with NAFr noncovalently
immobilized on TiO2nanoparticles through the polylysine linker or on the preformed
TiO,*PLconjugates, respectively). The proposed nanocomposites were demonstrated to deliver
NAFr into cells without transfection agents. These nanocomposites showed a low toxicity and
high antiviral activity in cell culture [4]. We chose segment 5 (encoding nucleoprotein NP)
of influenza A viral (IAV) genome as a target to affect the virus replication by the proposed
nanocomposites. The most efficient nanocomposites containing unprotected phosphorodiester
NAFr inhibited the viral reproduction by three-four orders of magnitude. This effect was
higher than that described in literature for NA-based compounds delivered into cells by other
systems [5, 6].

It allows us to conclude that the delivery systems with the use of the proposed
nanocomposites are more effective to transfer NAFr into eukaryotic cells.

Belikova A. M., Zarytova V. F., Grineva N. I. Tetrahedron Lett. 1967, 37, 3557-3562.
Miller P, Barrett J., Ts’o P. Biochemistry 1974, 13, 4887-4906.

Zamecnik P., Stephenson M. Proc. Natl. Acad. Sci. USA, 1978, 75, 280-284.

Levina A., Repkova M., Ismagilov Z. et al. Sci. Rep., 2012, 2, a756.

Zhang T., Wang T. C., Zhao P.S. et al. Int. Inmunopharmacol. 2011, 11, 2057-2061.
Stoppani E., Bassi L., Dotti S. et al. Antiviral. Res. 2015, 120, 16-22.
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THE DESIGN OF DENDRITIC SYSTEMS
FOR THE DELIVERY OF THERAPEUTIC NUCLEIC ACIDS

Apartsin E.!, Majoral J.-P.2, Gobmez R.3, Shcharbin D.# Bryszewska M.°, Venyaminova A.!

!Institute of chemical biology and fundamental medicine SB RAS, Novosibirsk, Russia
’Laboratory of the coordinational chemistry CNRS, Toulouse, France

SUniversity of Alcald, Alcald de Henares, Madrid, Spain

“Institute of biophysics and cell engineering NASB, Minsk, Belarus

SUniversity of Lodz, Lodz, Poland

Delivery of therapeutic nucleic acids is an emerging problem of modern medicine. Despite
of significant progress in this field, the development of the new nucleic acid carriers is still of
great interest. Dendritic systems — dendrimers and dendrons are prospective candidates for
this purpose.

We report the design of a series of dendrimers and dendrons able to bind pro-apoptotic
anticancer nucleic acids (Bcl-2, Bcl-xL, Mcl-1 siRNA, miR-34a, miR-29b microRNA mimics
and anti-miR21, anti-miR221, anti-miR-222 microRNA antagonists) and to deliver them to
target cells.

To obtain the dendrimers, we used the phosphorous architecture. Thanks to their topology,
phosphorous dendrimers have low density of functional groups on the periphery permitting to
obtain molecules of high generations [1] which are known to have better transfection ability.
We have obtained phosphorous dendrimers of generations 1-4 decorated with different cationic
moieties. These new dendrimers were able to bind siRNA and microRNA and to carry them
efficiently to the target cells (HeLa, HL60) that has resulted in the induction of the apoptosis.

To obtain the dendrons, the carbosilane chemistry was used [2]. The carbosilane dendrons
have high density of functional groups on the periphery, and they can be easily functionalized
in the focal point using different chemical moieties. In this work, we obtained the dendrons
bearing aliphatic residues or pyrene fragments in the focal point. Basing on the former, the
micelles were obtained, and their interactions with siRNA were studied. The latter was used
to decorate the surface of carbon nanotubes followed by the complexation with siRNA to form
hybrid nanoparticles. The biological properties of the constructions obtained are now under
study.

These data suggest that dendritic systems and dendritic-based supramolecular and
nanoconstructions can be efficient carriers for therapeutic nucleic acids into cells.

1. Caminade A.-M. et al. Chem. Soc. Rev. 2015, 44 (12), 3890
2. Fuentes-Paniagua E. et al. Eur. Polym. J. 2016, 71, 61

This work was supported by the RFBR grants No.15-54-04068 bel mol_a (microRNA delivery)
and No.16-33-60152_mol_a_dk (siRNA delivery), by the NANOGENE project within the 7th EU
Framework Programme (synthesis of the dendritic systems), and by the Scholarship of the President
of the Russian Federation (grant No.882.2016.4, study of the properties of the dendritic systems)
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DELIVERING DIFFICULT DRUGS:
POORLY-SOLUBLE SMALL MOLECULES AND
POORLY-PERMEABLE LARGE MOLECULES

Clarke D.]J.

Manchester Pharmacy School, University of Manchester, United Kingdom

The bioavailability of small and large molecule drugs and their selective penetration of
diseased tissues and cells is a challenge along the path of drug development and the Anglo-
Russian collaboration. Many small organic molecules selected for their pharmacological
activity in vitro tend to be inadequately soluble in water at the doses required, resulting in
poor and variable bioavailability in vivo. The non-selective penetration of tissues by such
drugs also results in off-target toxicity to healthy tissues. Similarly, most larger molecule
nucleic acid drugs, and their polymer, lipid and peptide assemblies, like protein drugs are
poorly bioavailable. And, despite their high specificity for their molecular target, also cause
off-target effects when their molecular target is expressed in healthy tissues.

Nanoscale engineering of solubility and permeability at epithelial absorption barriers
(e.g., gut, lung and skin), selective targeting of diseased tissue (e.g., infections, tumours) and
trafficking within cells will be considered.
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KOHCTPYUPOBAHME JIMITUAHBIX CUCTEM JOCTABKH
TEPAIIEBTUYECKUX HYKJIEMHOBBIX KCJIOT

Mopo3soBa H. T, Macios M. A.

HHcmumym monKux xumuueckux mexHosozutl, Mockosckuti mexHonozuueckutlli yHueep-
cumem, Mockea, Poccus

KoHcTpyupoBaHye JUMNAHBIX CUCTEM JOCTaBKU TepaneBTUUYeCKUX HYKIEeMHOBBIX KUC-
sot (THK) mpencraBiiseT co60i KOMIUIEKCHYIO ITpoGJieM, a ee pelieHe CBSI3aHO C CO3IaHMeM
MOZY/TIbHBIX CUCTEM, KOTOPBIE MTPEACTABIISIOT COO0¥ caMOCOOMpaIoecs TPAaHCIIOPTHbBIE KOH-
TelfHePbI, TOCTPOEHHbBIE 13 KOBAJIEHTHO HECBSI3AHHBIX APYT C IPYTOM JTUITODWIIbHBIX MOMIYJIEN,
U «3aIIPOrPaMMMPOBaHHbIE» HA ITPeoIoeHe 61OIOTMIYeCcKuX 6apbepoB.

Pemaromiee BiusiHme Ha 3(pbeKTMBHOCTL qocTaBKu HK B KJIETKM OKa3bIBaeT CTPYKTypa
OIHOTO M3 JIUTMOMMIBHBIX MOIY/Iel — KaTMOHHOro ambudmiaa. OHa orpeaenseT He TOIbKO
€ro MHAMBYUAYaATbHbIE OMOXMMUYECKME CBOMCTBA (TaKye KaK TOKCMYHOCTb M CIIOCOOHOCTh K
JIerpamaiuu moj, BO3AeiCTBIEeM OMOXMMIYECKUX CTUMYJIOB), HO TAKKe OTBEYAET 3a ero CIo-
COGHOCTHh 0O6PA30BBIBATH CYMIPAMOJIEKY/ISIPHbIE aHcaMOmu. Kaskaplii 13 CTPYKTYPHBIX KOMITO-
HEHTOB B MoJieKyJie aMmbuduia BHITOMHSIET OnpeaeneHHy0 QyHKIMIO: TaApohOOHbIT JOMEH
OTBETCTBEHEH 3a (GOPMIUPOBAHME JTUTTOCOMATbHBIX CTPYKTYD, KATMOHHBIN JOMEH HEOOXOOMUM
JIJIST CBSI3BIBAHMSI C OTPUIIATENIBHO 3apsKeHHOoI Mosiekyioii HK, a crieiicepHast rpyrimna obecrie-
YMBAET MOABVMKHOCTh KATMOHHOTO U TUAPOGOOHOTO TOMEHOB B IIPOCTPAHCTBE.

st co3manmst MMNMOHBIX cucteM goctaBky THK 6blT MpeajioskeH MOAXOo[ K qu3aifHy Ka-
TUOHHBIX aMpudMIoB 1 paspaboTaHbl YHMOUIIMPOBAHHBIE MOAXOIbI K X CMHTE3y. B Kaue-
CTBE MCXOJHOrO0 0ObeKTa HaMM OblIa BhIOpaHa CTPYKTYpa, B KOTOPOI rMapodoOHbIi JOMEH
CBSI3aH HEINOCPeICTBEHHO C KaTMOHHOM TPynnupoBKOi. OCHOBBIBAsSICh HA JAHHOW CTPYKTY-
pe, HaMM ObUTM TIPEIJIOKEHBI APyTMe BapuaHTbl aMOUOIIbHBIX MOJEKY/, B TOM UYMCIIEe U C
aJpeCHbIMU JIUTAHIAMM JIS CO3JaHMsI TapreTHbIX cucteM goctaBkyu THK. UTo6bI MMeTh BO3-
MOYXHOCTD TIOTY4aTh JIUITUIHbBIE CUCTEMbBI JOCTABKM B KOTMYECTBAX, HEOOXOIMMBIX IJISI ITPO-
BeJleHMsT OMOIOTMYECKUX VICTIBITAHMIA Y TIOCIeNYIONIEro MPaKTUUeCKOTO MPUMEeHeHMs, ObLIn
paspaboTaHbl XUMUYECKIME TTOAXOMbI, TO3BOISIIOIIVE B KOPOTKYE CPOKM U C MAaKCUMaTbHBIMU
BBIXOIAMM CUHTE3UPOBaTh aM®OUGUIIBI ¢ PA3IMUYHON KOMIIOHOBKOW CTPYKTYPHBIX JOMEHOB.
Hamnune Takoro XMMmMUeCKOrO MHCTPYMEHTApHMs HAeT BO3MOXXHOCTh MACIITaOMpPOBaTh MU-
KPOCMHTETHYECKIME TIPOLIeIyPhI U TTePeiiTy B JATIbHENMIIIEM K CO3IaHIIO0 Ta60PaTOPHOI TEXHO-
soruu ux momydeHusi. COBOKYITHOCTDb BCEX CMHTE3MPOBAHHBIX HAaMM aMbU(IUIIOB C pa3INIHbI-
MM CTPYKTYPHBIMM XapaKTePUCTUKAMM ITOCTYKUT OCHOBO IJ1s1 POPMUPOBAHMS XMMMUUECKUX
«O6UbMMOTEK», C TIOMOIIBIO KOTOPBIX IO pe3yIbTaTaM O6MOIOTMYeCKUX UCITBITAHMII MOXKHO OI1e-
HUTH BKJIAJ, K&KAOTO CTPYKTYPHOTO JIEMEHTa B TPAaHCHUIMPYIOITYI0 aKTUBHOCTD U BBISIBUTH
CcoelVHEeHMS C ONITMMAaJbHbIM BapMaHTOM KOMIIOHOBKY CTPYKTYPHBIX €IMHUAILI.

KoHueniust «<MOAYIbHOCTU», KOTOPYIO MbI 3aJI0KWIN B pa3pabaTbIBaeMblie CUCTEMBI J0-
CTaBKM, MO3BOJISIIOT KOHCTPYMPOBATh TPAHCIIOPTHOE CPeACTBO IOA, KOHKPETHYIO 3ajauvy, a
paspaboTaHHbIEe METOABI CMHTE3a OCHOBHBIX CTPYKTYPHBIX MOJIY/IEl ITO3BOJSIIOT IMOTYYUTh
COeMHEeHNs B KOJTMYECTBaX, HEOOXOAMMBIX JJIST IPOBENEHMS MMPOKOMACIITaOHbBIX OMOIOTH-
YyeCcKUX MUCCIeI0BaHMIA.
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SYNTHESIS OF PHOSPHORUS-CONTAINING DENDRIMERS
TOWARDS BIOLOGICAL APPLICATIONS

Rebout C., Majoral J.-P., Caminade A.-M.
Laboratoire de Chimie de Coordination du CNRS, Toulouse, France

Dendrimersare highlybranched macromolecules,constituted of repetitive units emanating
radially from a central core [1]. Due to the presence of these repetitive units, dendrimers pertain
to the world of polymers; however, they are never synthesized by polymerization reactions,
but step by step, most generally by the repetition of two quantitative reactions. Each layer
between two consecutive level of branching points is called a generation.

Phosphorus-containing dendrimers are constituted of phosphorus atoms at all
branching points. The starting point is a core having P-Cl functions, in particular the
hexachlorocyclotriphosphazene, N,P.Cl, to which 4-hydroxybenzaldehyde is grafted in
basic conditions. The second step is the condensation of the terminal aldehydes with the
thiophosphorhydrazide HNNMeP(S)Cl,. Both reactions are quantitative, and the last one
affords P-Cl terminal functions on which the reaction with 4-hydroxybenzaldehyde can
be applied again to continue the growing [2], eventually up to the twelfth generation [3].
Different variations around this main method of synthesis have been proposed [4], including
one recently [5]. Depending on the reaction step considered, these dendrimers have either
P(S)Cl, or aldehyde (CHO) terminal functions. Both types of functions have a versatile
reactivity, which can be used for decorating the dendrimers with functions suitable for specific
purposes, in particular with functions inducing biological properties. Selected examples of
specific functionalizations will be given, in particular towards transfection experiments [6],
and towards immunostimulations [7].

1. Caminade A.M., Turrin C.O., Laurent R., Ouali A., Delavaux-Nicot B, Dendrimers. Towards
catalytic, material and biomedical uses. Eds. 21 chapters, 528 pages, John Wiley & Sons, Chichester
(UK), 2011.

2. Launay N., Caminade A.M., Lahana R., Majoral ].P. Angew. Chem. Int. Ed. Engl. 1994, 33,
1589.

3. Lartigue M.L., Donnadieu B., Galliot C., Caminade A.M., Majoral ].P., Fayet ].P.
Macromolecules 1997, 30, 7335.

4. Galliot C., Larré C., Caminade A.M., Majoral J.P. Science 1997, 277, 1981.

5. Dib H., Rebout C., Laurent R., Mallet-Ladeira S., Sournia-Saquet A., Sarosi M., Hey-
Hawkins E., Majoral J.P.,, Delavaux-Nicot B., Caminade A.M. Chem. Eur. ]. in press 2016.

6. Padié C., Maszewska M., Majchrzak K., Nawrot B., Caminade A.M., Majoral J.P. New. ].
Chem. 2009, 33, 318.

7. Caminade A.M., Fruchon S., Turrin C.O., Poupot M., Ouali A., Maraval A., Garzoni M., Maly
M., Furer V., Kovalenko V., Majoral ].P., Pavan G.M., Poupot R. Nature Comm. 2015, 6, 7722.
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NOVEL MODULAR GENE DELIVERY SYSTEMS
FOR TARGETED DELIVERY OF THERAPEUTIC NUCLEIC ACIDS

Kabilova T.!, Markov O.!, Gladkikh D.!, Filatov A.!, Chernolovskaya E.!, Shmendel E.2,
Maslov M.%, Zenkova M.!

!Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia.
?Institute of fine chemical technology, Moscow Technological University, Moscow, Russia

One of the problem of gene therapy is a development of stable and safety non-viral
transport systems for delivery therapeutic nucleic acids (NA) into the target cells with efficiency
equal that of viral vectors. The using cationic liposomes as delivery vectors is one of promising
approach of gene therapy. Positively charged complexes composed of cationic liposomes and
NA (called “lipoplexes”) are able to adsorb on plasmatic membrane of cells and to entry into
them by means of endocytic pathway. However, the wide application of cationic liposomes
is limited by their low efficiency and unspecific delivery into the cells. These drawbacks are
linked with the existence of a number of different biological barriers for lipoplexes such as
interaction with blood serum proteins, plasmatic and nucleic membranes and endosomal
degradation. A concept of modular gene delivery systems (MGDS) was introduced ten years
ago as an appropriate structural paradigm for synthetic non-viral vector. In MGDS nucleic acid
is condensed into cationic liposomal formulations consisting of different lipophilic modules
that mediate environmental and cellular receptors interactions and intracellular trafficking to
overcome limiting barriers.

Here we report on the application of MGDS on the basis of core liposome 2X3-DOPE
described previously and lipoconjugates equipped with a targeted module (mannose. Folate,
D-galactose) to perform targeted delivery of therapeutic nucleic acids.

Mannosylated MGDS consisting of core liposome (2X3-DOPE), and 2.5%, 5% or 10% of
mannosylted lipoconjugates containing D-mannose residue and dialkylglycerol connected via
succinyl or diethylsquatrate linkers were applied to enhance delivery of NA encoding tumor
antigens into dendritic cells (DCs) and enhance their immunogenicity. Obtained data clearly
demonstrated that incorporation of 10% mannosylated lipoconjugate into MGDS resulted in
formulation exhibited high efficacy of DNA and RNA delivery in vitro, ability to meet DCs in
vivo and mediate generation of tumor-specific CTLs with enhanced activity.

Folate receptors (FRs) are cellular surface markers for various cancer cells. MGDS
containing lipophilic folic acid. MGDS containing novel folate-based lipoconjugates (FCs) built
of 1,2-di-O-ditetradecyl-rac-glycerol and folic acid connected by spacers of various types and
lengths were shown to efficiently deliver NA into FR-expressing cells. We demonstrated that
FC with the longest polyethylene glycol-based spacer, but not with hydrophobic one, provided
efficient NA delivery when incorporated into MGDS. The folate-MGDS mediated targeted
delivery of NA (antisense oligonucleotide, siRNA, pDNA) into the cells in vitro and stimulate
preferential accumulation of NA in the tumor when applied in vivo

New bivalent neutral neogalactolipids based on spermine have been synthesized
to develop an effective targeted MGDS. The D-galactose moiety was chosen as a ligand to
asialoglycoprotein receptors (ASGPr) of hepatocytes. Targeted MGDS provided the efficient
delivery of NA into Hep G2 cells.

This research was supported by the Russian Academy of Science under the programs “Molecular

and Cellular Biology”;by the grant Scientific schools SS-01350.2014.4, RFBR grant 13-04-40181-H,
MOV was a recipient of Presidential fellowship 1619.2013.4.
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MEXKIYHAPOIIHASI KOHOEPEHI[MS "XUMUYECKAS BUOJIOTUA"
MUKPOUUIIOBBIYI CUHTE3ATOP IHK

CunsakoB A. H.!, Beccmenbiies B. I1.2, Kamaes I'. H.3, [TonuBanoB I1. A.%,
IllenkoBHMKOB B. B.°

THHcmumym xumuueckoti 6uonozuu u pyHoameHmanvHoti meduyurst CO PAH,
Hoeocubupck, Poccus

Hucmumym asmomamuku u anekmpomempuu CO PAH, Hosocubupck, Poccus
SUHcmumym ¢usuxu nosynposooHukos um. P.B. Pwanosa CO PAH,
Hoeocubupck, Poccus

‘Uncmumym meopemuueckoii u npukaadHoii mexaruku um. C.A. XpucmuaHosuua
CO PAH, Hosocubupck, Poccus

SHosocubupckuti uHcmumym opzaruueckoii xumuu um. H.H. Bopoxuoea CO PAH,
Hoeocubupck, Poccus

it co3maHus MUKpPOUMITOBOro cuHTe3atopa JJHK 6pl1a paspaboraHa omnTuueckas Ipo-
eKI[MOHHAas cucTeMa (GorommuTorpagmuyeckoro MOAYIS Ha OCHOBe YIIPaBIsieMOli MUKpOMeXa-
HMYECKOIi 3epKaJbHOIM MaTpHUIIbl, pa3paboTaHbl METOIbI KOHTPOJISI COBMeINeHNsT Gmounta ¢
hopMupyemoit Mackoii, TPOBeAEHO ITPOEKTUPOBAHYE HTEKTPOHHBIX Y OIITUKO-MeXaHNIeCKUX
6110K0B MOpyJist. OCyIIeCTBIEH pacyeT OITUUYECKOI MPOeKLIMOHHOI cxembl OddHepa MeToma-
M} TeOMeTPUUECKON OMTUKMU C LIeJIbI0 ONITUMU3aLUM ITapaMeTPOB CUHTe3aTopa.

Ha ocHOBe mpenjioskeHHOV ONITUYECKO CXeMbI U BBIIIOIHEHHBIX PACUeTOB I10 ONTYMM3a-
LMY OTITUYECKUX 57IEMEHTOB M3TOTOBJIEH MOIY/b ITPOEKLMOHHOI cucTeMbl (poTommuTorpadum
C IMHAMMYEeCKO MporpaMMMUpPyeMOii Mackoil sl GOpPMUPOBAHUST M300paskeHUsT MacKUPO-
BAHHOTO CBeTa Ha MTOBEPXHOCTY GMOUNIIa, COCTOSIINI M3 IMMPOBOI MaTPUITbl MUKPO3ePKal,
OITHYECKOro 6JioKa Ha ocHoBe cxeMbl OddHepa, CUCTEMBI TOUHOTO IMO3ULIMOHUPOBAHUS U
KOHTPOJIS TTONOKeHMsT 6uounma. [TpemenbHOe paspelieHie MOIy s coctasisieT 30 MKM ITpu
KoHTpacTe M=0.90, UTO TTO3BOJISIET OCYIIECTBJISITh CUHTE3 GMOUYMUIIOB C OOIIMM KOJIMUYECTBOM
30H10B 6onee 21,5 1. mT. Ha miowaay 10,5 x14 MM.

PaspaboraH MeTO[ M3TOTOBJIEHUSI OMOUYMUIIOB MAJISI MPOBENEHMSI OIUTOHYKIEOTUITHOTO
CMHTE3a C [IOMOIIIbI0 MUKPO3JIEKTPOHHOI MJIaHAPHO TEXHOIOTUM.

JJisT KOHCTPYMPOBaHUSI MUKPOUMIIA BBICOKON IJIOTHOCTH, NpeJHa3HaUeHHOIO [/ CUH-
Te3a OJUTOHYKJIEOTUIOB HOBOTO TIOKOJIEHMsI, ObIIO MPOBeNeHO MCCIeNoBaHNe BHYTpeHHeI
TUAPOAMHAMUKHA U ONITUMM3ALMS CTPYKTYPbl MUKPOUMIIA.

st ;ebIoKMpoBaHMS IUMETOKCUTPUTUIIbHON 3aIIMTHOM TPYIIBI B X0O/le MUKPOUYUIIOBO-
IO OJIUTOHYKJIEOTUIHOIO CMHTE3a MCIT0/Ib30Baau rekcadropdocdaTbl KATMOHHOIO MTPOM3BO-
THOTO TMOKCAaHTeH-9-0Ha U CyIbhOHATHI OKCMMOB THODEHOBOTO PSIza.

C ucnonbp3oBaHMeM (HOTOreHepaTOPOB KMUCIOT OCYIIECTBIEH CUHTE3 IeJIeBbIX OMUTOHY-
KJIEOTUIOB.
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MOINPUKALNSA TYHIUTEJIA ®JIVOPECUEHIIVY BHQ1 IIPUA
3JIEKTPO®OPETUYECKOY OYMCTKE TAQMAN 30H/ OB

Pa6unun B. A., Koctuna E. B., MakcakoBa I. A., Cunsikos A. H.

Hucmumym xumuueckoti 6uonozuu u pyHoamenmanwvHoti meduyurst CO PAH,
Hosocubupck, Poccus

[Ipu snexTpodopeTnUecKkoii OUYMCTKE B OEHATYPUPYIOIEM TMOIMAKPWIAMUIHOM Trejie
TagMan-3ouH10B TymmTenn duryopectenuyuy BHQ1 n BHQ2 croco6HbI mpeTeprieBaTh MO-
IMGUKAINIO TION AeMCTBMEM CIeIOBBIX KOJTMYECTB MepcyabdaTa aMMOHMS, UCIIONIb3yeMOTO
B KauyeCcTBe MHUIMATOpa MOoIMMepu3aluu Ipu 3anuBke rens. Ha nmpumepe tymntens BHQ1
IOKAa3aHo, UTO B MPUCYTCTBUM Hepcyibdara aMMOHMSI IMpoTeKkaeT peakiust Boinanga-Cum-
ca c 06pa3oBaHMEM COOTBETCTBYIOIIETO Cybdara. [IomydeHHbIi TYIINTENb MUMeeT MaKCUMYM
TIOIJIOIEHMS] CMEIEeHHbI/i B KOPOTKOBOJIHOBYIO 00JIaCTh, OTHOCUTEIHHO MaKCHMMyMa ITOIJIO-
menust ucxoguoro BHQ1. TagMan 30H[, comepsKalliyii TaKOTO Pojia TYIIUTeNb, MeHee 3ddek-
TUBEH, YeM 30H/I, ColepKamuii HemoauduipoBanHblii BHQ1. Pelrarolinyio posb B 3TOM Ipe-
BpaleHny urpaet Hammnume guyopecuenHa B TagMan 30HAe: B OTCYTCTBUe (yopeciienHa
WU ero 3aMeHe Ha poJaMMHOBBIN KpacuTtenb (R6G, Tamra vty ROX) mogudukanus Tymmre-
Jisl IPOTEKaeT C CyIleCTBeHHO MeHbIllel CKOPOCThIO.
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NMNPUMEHEHUE IIPEKYPCOPHOTIO IIOAXOOA IJId CUHTE3A CEPUU
AHAJIOTOB HAl+ - IIOTEHIOMWAJIbHBIX UHI'MBUTOPOB ITAPII 1

Illepcriok 10. B.!, 3axapenko A.JI.!, KyrysoB M. M.}, CyxanoBa M. B."2, JlaBpuk O. 1.12,
CunpaukoB B. H.!, A6pamosa T. B.!

THMHcmumym xumuueckoti 6uonozuu u ¢pyHoamernmanwvHoti meduuurst CO PAH,
Hoeocubupck, Poccus
2Hosocubupckuii 20cydapcmaeHHulli yHusepcumem, Hosocubupck, Poccus

Huxkornnammpageunaanuaykineotun (HAIY) urpaet KIr0UeBYIO PoJib B GMOXMMUM B Kavde-
cTBe Ko(aKTopa OKMUCIUTETbHO-BOCCTAHOBUTEIbHBIX peakuuii u cyocrpara ajast ADP-pu6o-
suntpadcdepas u HAI -raKoruaposias mpy perysiinyy MHOKeCTBA SKM3HEHHO BasKHBIX O10-
XMMMYECKVX ITPOIEeCCOB, TAKMX KaK CHaOKeHe KIIeTOK SHeprueit, moaaepskaHue meJIOCTHOCTU
reHOMa, TPAHCKPUIIIMS, 3aIIporpaMMypOBaHHas rMbeb KaeTok [1]. Biarogapst orpoMHOMY
3HaveHuo HAJI' B 6MOXMMUM, K HACTOSIIIIEMY BpEMEHY CMHTE3MPOBAHbBI ThICSYYM aHAIOTOB U
MMMETHKOB 3TOTO COeIVHEHMS AJIsS M3YUeHUsT MeXaHu3Ma JeliCTBUSI COOTBETCTBYIOIMX hep-
MEHTOB /I JIJIk X MHTMOUpoBaHusl. B To BpeMs Kak aHanoru HAJTY, comepskaliue Bce Tpu
YaCcTU MOJIEKYJIbI (HUKOTMHAMUAPKUO03uI, mupodocdatT 1 afeHO3YH), IMMPOKO MPUMEHSIOTCS
D11 MHTMOUpoBaHus (GepMeHTOB, ucnoab3yomux HAJl' B KadecTBe KodaKTopa, UCCIeaoBa-
HUSI AeVICTBYSI OJOOHBIX COeIMHEeHMIi B (hepMeHTaTUBHBIX cucTeMax, rae HAT' BbICcTyIIaeT B
KaK OCHOBHOIJI CyOCTpaT, O4eHb OrpaHNYeHbI [2].

ITAPII 1 sBasieTcsl KITIOUEBbIM peryasTopoM Metabonusma JHK v mommepskaHus LEeI0CT-
HOCTM TeHOMa. ITOT epMeHT aKTUBUPYeTCs npy noBpexmeHusx JTHK, BbI3BaHHBIX OKUCIA-
TeJIbHBIM CTPECCOM, U 3aIyckaeT MmexaHusm penapauyu THK, mepenocst octatku ADP-pu6o-
3b1 OT HAJI' Ha aMMHOKMCIOTHbBIE OCTATKY Pa3IMIHBIX O6€IKOB (B TOM UMCIIe U Ha ce0st) 1/
Ha pacTyuyio 1enb nmon(ADP-pru60o3sl). B Hactosmiee Bpems ITAPIT 1 paccmaTpuBaeTcst Kak
BaskHas hapMaKkoyornyeckas MUIIeHb ITPU JIeUeHUM OHKOJIOTMYECKMX 3a60/IeBaHMIA, [TOITOMY
MTOVICK HOBBIX KJIACCOB MHIMOUTOPOB (hepMeHTOB ceMmericTBa ITAPII sB/sieTcsl akTyalIbHOJ 3a-
JIaueii 6¥00praHNIecKoi xummm [3].

MpbI IIpejiaraeM MCII0/b30BaTh AJ1st MHrM6upoBauus ITAPIT 1 anamorn HAJTY, cocrosiye
u3 aJeHo3MHa, mpodocdara ¥ TPUPOTHOTO MM MOAMMGUIIMPOBAHHOTO HYKIEO3MIa, UMU-
TUPYIOIIEr0 OCTATOK HUKOTHMHAMUApubo3uga. s cuHTe3a MmuMmeTukoB HAJTY, comepskammx
B KQueCTBe aHAJIOTa HUKOTMHAMUIPMO03MIa aMUHOMETIIMOP(OIMHOBbIE HYKIEO3UIIbI, Mbl
paspaboTanayu yooOGHYI0 CTPATeTMI0 CMHTE3a, BKIIOUAIONIYI0 B ceOs MOTyYeHye KIUYeBbIX CO-
eOVMHeHMI, comepskaIlMX AKMIAMUHOTPYTIITY, TPUCOeIMHEHHYIO K KOHIleBoMy dochaTy ADP
yepes JIMHKEPBI PasaNyHO IJIMHBI, C TTOCTAeAYIOMNM BBeIeHeM MOIUMUIIMPOBAHHOTO HY-
KJIeo3uja C IpMMeHeHeM AVMMeTUIOKcalaTa Kak MPOMeXyTOUHOTO akKTUBaTOpa aJlKuIaMu-
HOTpYTIbl. Pa3paboTaHHbI METO[ OTVINYAETCS] YHUBEPCATbHOCTHIO ¥ BBICOKMMM BBIXOIAMMU.

V3yueHO BIMSIHME TTOIyYeHHbIX MUMeTHKOB HAJI* Ha akTuBHOCTH ITAPIT 1. O6HapyskeHa
3aBUCUMOCTb 3(h(HEKTUBHOCTY MHIMOMPOBAHMS OT IJIMHBI JMHKEPA U OT TUIIA TeTePOLIVKIN-
YeCcKOTO OCHOBaHMSI.

1. Belenky P, et al. Trends Biochem. Sci. 32 (2007) 12-19.
2. Wang S., et al. Molecules 19 (2014) 15754-15767.
3. Papeo G., et al. Expert Opin. Ther. Patents 23 (2013) 503-514.

Paboma evinonHena npu noddepxcke PODU (zpanmot N2 14-04-01018a u 16-54-76010 ERA-
NET)
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NMPUMEHEHUE KOMITIO3UTHBIX TUTAHATOB, HUOBATOB 1
TAHTAJIATOB BUOJIOTUYECKHN AKTHUBHBIX ITOJINAMHWHOB
B KAYECTBE COPBEHTOB JJI1 ®PAKIIMOHNPOBAHUSA THK

3o06HuHA A. E., PymsaniieB A. M., bputsun C. H., [Tagkuua M. B.

Caxkm-ITemep6ypzckuii 20cydapcmeaeHHwblli yHusepcumem, Cankm-Ilemep6ypez, Poccus

OTHOCHUTEIbHO HOBBIM HaIlpaBJeHUEM CO3IaHMs COPOEHTOB, 00eCIIeunBaOIINX ObICTPOE
u 3¢ dexTUBHOE pasgeneHne MaKpOMOJIEKYJI, SIBJIIETCS MCIIONb30BaHMe MaTpUIl Ha OCHOBE
KOMITO3UTHBIX MaTepuanoB. Takue MaTepuasbl 06beAVHSIOT B cebe MeXaHUUecKue CBOCTBA
HEOPraHNYeCKOTO HOCUTEJISI C YHUKATbHBIMU COPOIIMOHHBIMM CBOVICTBAMM MMMOOWIIN30BaH-
HBIX Ha ero MOBEePXHOCTY MoauMepHbIX ¢a3. CBOMCTBA cOpGEHTa 3aBUCST OT MATPUILIBI U OT
(OYHKIMOHAIBHBIX TPYII/AUTaHmoB. OJHAKO TOCTYITHOCTh (YHKIIMOHAIbHON TPYIIIbI/IUTaH-
Ila 3aBUCUT OT CTPYKTYPbI COpOEHTa.

B manHOi1 paboTe B KauecTBe KOMITO3MTHBIX COPOGEHTOB ObUIM MCIIOAb30BaHbI OKCOMeE-
Ta/l/IaThl TUTAaHA, TAHTa/Ia, KOTOPbIe COMepKaiu 6MOoaKkTUBHBIN amuH ciepMmuH (C10H26N4),
a Takke OKCOMETAJUIaThl HMOOMS ¢ 6MOAKTUMBHBIMY aMUHAMM CIIEPMMHOM ¥ CIIEPMUAVHOM
(C7TH19N?3). 1151 U3y4eHUST EMKOCTY COPOEHTOB MCIOTb30BaIM BHICOKOMOJIEKY/ISIPHYIO TeHOM-
Hy10 THK 13 3pUTPOLNTOB LbIIIJIEHKA.

MbI mokasany, 4YTo COpOIIMOHHASI €MKOCTh COpOEHTa 3aBUCUT OT IJIMHBI YITIePOILHOM
1eny 6M0aKTVMBHOTO aMMHA: [JIsI BapMaHTa HMOOWI-CIIepMUAVH eMKOCTb OblJIa B IBa pasa
BbIIIIe, UeM [IJIS1 BapMaHTa HMOOMII-criepMuH. EMKOCTb copGeHTa Takke 3aBucesa OT CTPYK-
Typbl KOMITO3MTHOTO MaTepuajia: Oblla BbIlIE B Ciyyae HMOGATOB, MMEIOIIMX KapKAaCHYIO
KPUCTA/UIMYECKYIO CTPYKTYPY, ¥ HIKe B CJTyyae CJIOUCTBIX TUTAaHATOB. COpOEHTHI Ha OCHOBE
TaHTaJIa 3aHMMAIOT ITPOMEXKYTOUHOE ITOJIOKEHME. DTO MOXKET ObITh 0OYCIOBJIEHO CTepuye-
CKVYMU TIPETSITCTBUSIMU )T B3aMMOZEMCTBMSI MAaKPOMOJIEKY ¢ copoeHTOM. [ToKa3aHO Takke,
YTO B3aMMOJENCTBME C MCCAeAOBAaHHBIMM COpOeHTaMM He HapymaeT QYyHKIMOHAIbHOCTb U
6MOIOTMYEeCKIe CBOIICTBA HYKJIEMHOBBIX KMUCJIOT, O YeM CBUIETENIbCTBYIOT pe3ynbraThl TP ¢
JUCIIONIb30BaHMeM amioupoBaHHoO [JTHK B KauecTBe MaTpullbl.

[IpenBapuTeNbHBIE PE3YIbTATHI TTOKA3aJIM, YTO UCC/IEAOBAHHBIE COPOEHTHI AEMOHCTPUPY-
10T 3HAUMUTETbHO GOJBIIYIO EMKOCTh B OTHOIIIEHMM TI1a3MuaHoii JTHK, 4To maeT BO3MOXKHOCTh
MX MCITOJIb30BAHMS IJI M30MPaTEIbHOM OUMCTKY GMOIOTMUECKUX 0OPA3IOB OT MIPUMECH Tre-
HomHoii [THK. PesynbTaThl 6aKkTepuanbHOI TpaHchopmauym smovpoBanHoii [THK moaTsep-
I, uTo ToiasmuaHast JTHK rmocite cBSI3bIBaHMS C M3yU4aeMbIMM COPOEHTAMM COXPaHSET CBOO
OGMOIOTMYECKYIO0 aKTUBHOCTD.

B HacTosiiee BpeMsi Mbl MCC/ie[lyeM BO3MOKHOCTDb MCIIOTb30BaHMS MepeunCIeHHbIX CO-
pOEeHTOB /IS BbIAEIeHNS ¥ (PPaKIMOHMPOBAHMS TIa3MUIHO 1 reHoMHOM THK 13 rpy6bix
9KCTPaKTOB OaKTePUIi.
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JKCIIPECC-AHAJIN3 JHK IIPU ITOMOIIN KBAPIHEBBIX
PE3OHATOPOB

OynbiieB ®. H.'3, KomocoBckuii E. A.!, Jlom30B A. A%, TIbimiHblii 1. B.23

"HMHcmumym ¢usuku nonynposodHuxos um. A. B. Pxcarosa CO PAH,
Hoeocubupck, Poccus

Hucmumym xumuueckoti 6uonozuu u pyHoamenmanvHoti meduyursl CO PAH,
Hoeocubupck, Poccus

SHosocubupckuii 2zocydapcmeseHHulli yHusepcumem, Hosocubupck, Poccus

[IpenyioskeHa Metonyka Ha ocHOBe QCM B aKTMBHOM pexyMe, C MOMOIIbI KOTOPOiA
MOXXHO ITPoBOoAUTb aHaiu3 JJHK Ha cOOTBeTCTBME, T.€. Coe/laTh CEHCOP MJIS OTIpeAeeHs TUITa
IOHK. YyBcTBUTENBHOCT MeTOAVKM 10-7 Mmonb/n. OguH 13 BapMaHTOB NpUMEHEHMS - IpOBep-
Ka IBYX pasHbix JJTHK Ha KOMIIEMEeHTapHOCTb 6€3 He0OXOAMMOCTH ITOJTHO pacIMdpPOBKM.

IIJist 5TOTO MBI 3aKperviseM Ha MOBEPXHOCTM KBapieBoro pesoHaropa ds-JIHK-1 u mo-
JlaeM TlepeMeHHOe HallpsbKeHMe Pe30HaHCHOV 4acToThl KBapiia. [Ipy 3TOM Mbl yBelInuuBa-
eM aMIUIUTYOy KoysiebaHMil TTOBEPXHOCTH, M MPU OMpele/IeHHOM HAIIpSsKEeHUM TTPOVICXOAUT
WIM OTPBIB, WM packpyumBaHue OBOViHONM crnupanu JHK. TunuuHoe HanpspkeHMS OIS pac-
KpyuuBaHus - 5-6 BosbT. OMHOBpPEMEHHO ITPOBOAMTCS IIPOMbIBaHME B IIpoliecce 06paboTKu,
IIJIST TOTO YTOOBI YAQIUTh KOMITJIEMEHTAPHBIN OUTOHYKIEOTHU I, APYTMMU CJIOBAMU, COEIATh
M3 OBOWHOV CIIMpaX OOMHAPHYIO. TakMM 06pa3om, MbI MTOMyYaeM AETEeKTUPYIONIYIO sSJeii-
Ky. IIpoBepsiemyto Ha cootBeTcTBMe [ITHK-X MbI Takke 3aKpeIlisieM Ha IOBEPXHOCTU BTOPO-
ro KBapIeBOTO Pe30HATOpPa, BO BTOPOI siueiike, IPOBOAMM 0O6pabOTKY, HO B 9TOM CJTyyae Mbl
MCIOb3yeM PacTBOP C yAaJIeHHbIM KOMIVIEMEHTapHbIM OJUTOHYKIEOTUAOM, U 3TOT PacTBOP
repemellaem B JeTeKTUPYOIyIo siueliky ¢ [IHK-1. Tereps npyu ckaHMPOBaHMM BO3MOXKHBI [1Ba
BapuaHTa: mpu nmoaHom coorBeTcTBum JHK-1 1 [THK-X Mbl yBUAMM CUTHaI paCKPyUYMBaHUS B
paiioHe 3-4 BOJIbT, a B CIy4yae, eCjii COOTBETCTBYME OTCYTCTBYET MOTHOCTbBIO, Mbl YBUAUM CUT-
HaJ ~ 1 BOJIBT. DKCIIEPUMMEHTAIBHO 3TO OBIJIO IPOBEepeHo Ha MoaenbHbIX JJHK (onuronykieo-
TUAAx). B cyuae HeCOOTBETCTBMSI MbI HAOIOMAIM CUTHA ITpy HanpsokeHun 0.8 BOJIBT, a Mpu
COOTBETCTBUM TMOSIBJISITICSL CUTHAM 3 BOJIbTA. [leTekTupyemast siuelika MOKeT UCIIOAb30BaThCs
MHOTOKPaTHO.

[aHHas MeToaMKa MOXKET CIIY>KUTb OCHOBOJ JIJIST CO3JAaHMSI HOBBIX TUIIOB GMOCEHCOPOB,
usMepomux cuty apoUHHBIX B3aMMOIECTBII (30H1/6MOMOJIEKY/IsIpHAsT MUIIIEHb) Ha IO-
BEPXHOCTM CEHCOPHOTO 37IeMeHTa yCTPOICTBa.
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DESIGN OF NUCLEIC ACID-POLYUNSATURATED FATTY ACID
CONJUGATES: PROBLEMS AND PERSPECTIVES FOR
IMPROVED CHEMOTHERAPY

Popova T. V.!) LisitskiyV. A.!, Zakharova O. D.!, Kaledin V. 1.2, Ryabchikova E. L.}
Godovikova T. S. !

!Institute of Chemical Biology and Fundamental Medicine, SB RAS, Novosibirsk, Russia
?Institute of Cytology and Genetics, SB RAS, Novosibirsk, Russia

Drugs could be selectively transported into cancerous cells using vectors in order to
avoid dangerous side effects. The working principle of a vector consists in using the affinity
of certain substrates for metabolite receptors. Incorporation of polyunsaturated fatty acid
residues (PUFAs) into therapeutic constructions provides their interaction with blood plasma
proteins (human serum albumin and alpha-fetoprotein). It opens the possibility to use these
conjugates for the drug delivery to tumor cells by both passive transport and receptor-mediated
endocytosis via the AFPr pathway. PUFA itself can interact with some receptors such as GPR40,
GPR120, and PPAR.

Conjugates of nucleotides and nucleic acids (trifluorothymidine-5’-monophosphate,
thymidine-5-monophosphate, and pT16) and PUFAs (linoleic, docosahexaenoic, and
eicosapentoenoic acids) were constructed and obtained. The dependence of the conjugate
stability on the nucleotide acid nature and the type of the linker was revealed. The pT16-
PUFA conjugates have improved characteristics: a stronger affinity to AFP and stable duplex
formation. The micelles formation of the oligonucleotide acid conjugates in physiological
solutions was shown. The micelles diameter was about 100 nm. The macromolecular conjugate
of linoleic acid with the polyethylenamine linker exhibits anticancer properties against
murine Krebs-II ascites carcinoma. The intraperitoneal injection of the conjugate resulted
in the prolongation of the animals’ life and to the complete disappearance of the tumor after
three injections. The trifluorothymidine-linoleic acid conjugate has several properties that
make it unique as a promising antitumor agent. First, the presence of the fatty acid moiety
and the polymer in its structure ensures the local drug uptake. Second, the acid-labile bond
between linoleic acid derivative and phosphorylated trifluorothymidine enables the release of
the drug in the acidic environment of the tumor.

Finally, once delivered to the targeted cells, trifluorothymidine acts as a powerful
anti-tumor weapon. In addition, due to the presence of three trifluoromethyl groups, the
trifluorothymidine-linolic acid conjugate is a promising agent for 19F magnetic resonance
imaging and spectroscopy. The present results open the door to a new family of drugs for
treating cancer: ligand-directed theranostic agents.

This work was supported by the Ministry of Education and Science of the Russian Federation
(RFMEFI61314X0015)
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IU3AVIH U CUHTE3 IOTEHIUAJIBHBIX UHTUBUTOPOB ITAPII-1
HA OCHOBE IMTPON3BOJAHBIX IINPO®OCPATOB HYKJIIEO3UTOB

Hlepctiok 0. B., 3axapenko A. JI., Kyty3zos M. M., Cyxanosa M. B., Jlaspux O. 1.,
CunpaukoB B. H., A6pamosa T. B.

Hucmumym xumuueckoti 6uonozuu u pyHoamenmanwvHoti meduyurst CO PAH,
Hosocubupck, Poccus

B cBSI3M C TOBBINIEHHOJ aKTMBHOCTBHIO (epmMeHTOB penapauuu JIHK B omyxosieBbIX
KJIeTKaX IepPCHeKTMBHOM MMIIEHbIO [IJIsI TapreTHONM Tepamnmu SBJSIOTCS OeJIKM ceMeiicTBa
nonmn(AJ1®-prbosa)-nmonumepas (ITAPIT), urparmoimme, KIOUeBylo poiab B perapanuyu THK.
Hawnb6onee n3yueHHbIM (hepMEHTOM 3TOrO ceMelicTBa siBisiercss ITAPII-1. Otot depmeHT npu-
HMMaeT yJyacTue BO MHOTUX KJIETOYHBIX MIpolieccax, BKatodas permkanuio [JTHK, permapanyio,
PEeKOMOMHAIINIO, TeHHYIO TPAHCKPUIILIVIO, KJIETOUHYIO Mponudepainio u rubenb KiaeTku. Bos-
JeicTBYe MHIMOUTOPOB Ha ITAPII-1 mpMBOAUT K MOHVMKEHUIO YAaCTOThI BOCCTAHOBJIEHMUS Off-
HOHUTEBBIX pa3psiBoB JJHK 1, Kak cyiecTBME, K AIllOINTO3Y - 3aIIPOrPaMMMUPOBAHHON rMbenn
KJIETKMU.

HAJl+, ocHoBHOIT cybcrpar ITIAPII-1, mpencraBisieT co00i AMHYKIEOTU[, COCTOSI-
it u3 5°-ocdara HMKOTMHAMUIPMUOOHYKIE03UAa U 5 -docdaTra ageHO3MHA, COeIUHEH-
HbIX 5°,5°-mmmpodocdaTrHoi cBSI3bl0. MBI IpeajaraeM MCIIOAb30BaTh MOAUQPUIIMPOBAHHbIE
5%,5-mupodocdaTel TMHYKIE03UAOB, uMuUTUpyoonime HAJl+, KaK MHTMOUTOPBI EiCTBUS
ITAPII-1. Ananoru HAJI+ mpencTasisiioT co60ii KOHbIOTaThI 5 -audocdara ageHo3MHa, Comep-
sKallye Mo KOHLeBoJi ¢ocdaTHOI rpymme 1) MogupUIMPOBaHHbIE 10 FeTePOIUKINIECKOMY
OCHOBaHMUIO pUOOHYKJIE03UIbI; 2) 5 -TUAPOKCH- TMUO0 5 -aMUHOMETUIMOP(OIMHOBbIE HYKJIe-
03U/Ibl, B TOM UMC/Ie ¢ MOOUMDUIIMPOBAHHBIM TreTePOIMKINUECKMM OCHOBaHMEM; 3) Seco-HY-
KJIeo3uasl; 4) 3 -MmoauduIpoBaHHbIe-2 -Te30KCUHYKI€03UIbI.

B pamkax maHHO# paGOThI MPeIIOKEeHbI Pa3IMyHbIe TTOAXOIbI K ITOTYYeHII0 CepUil MUPOo-
docdarToB TUHYKIEOTHAOB. ONMTUMU3UPOBAHBI YCIOBUS CMHTE3a MOPGOIMHOBBIX HYK/IE03U-
IIOB, B TOM YJCJIe C MOAMGMUIIMPOBAHHBIM Ie TePOIIMKINIECKMM OCHOBaHMeM. OTITUMM3MPOBaH
MeTo MOHOGMOChHOPUIUPOBAHMUS 110 5 -TUAPOKCUIBHOV IPYIIIIe 3aIIMUINEHHbIX TPUPOIHBIX U
MOIUGUIIMPOBAHHBIX HYK/Ie03uaoB. Pa3zpaboraH 3pdeKkTUBHBIN MeTof 06pa3soBaHMS MUPO-
dochaTHOI CBSI3M KaK 1T TPUPOIHBIX TaK U IJIsI MOOUMUIIMPOBAHHBIX JUHYKIEOTHUIOB.

B pesynbrate momydeHo 6onee 30 HOBbIX aHaymoroB HAJl+. IIpoBemeHa orjeHKa MHIMOK-
pytomiero nmeiictBus aHasoroB HAJI+ Ha ITAPII-1, BbIAB/I€HBI CBSI3M MEXKIY MHTMOUPYIOIIEH
AKTMBHOCTBIO ¥ CTPOEHMEM ITPeJIOKEHHBIX MOTEHIVATbHBIX MHTMOUTOPOB.

Paboma evinonvexHa npu uHaHcosoli hoddepxicke PODU 8 pamKax HAYUHbIX NPOEKMO8
14-04-01018a u 16-34-007 18 mon-a.
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ITPOMU3BOJHBIE 6-METUJIYPAILINJIA,
HECYIIUE TPUA30JIbHBIE ®PATMEHTBI - HOBBIHN KJIACC
AHTUMUKPOBHBIX ATEHTOB

Bonommua A. I1., Kynuk H. B., Crpo6sikuna A. C., Kpsitosa E. C., CemeHos B. 2.1,
Jlenuna O. A.,3060B B. B.

Hucmumym opeanuueckoli u ¢pusuueckoti xumuu um. A.E. Apby308a Ka3aHckozo HayuHo-
20 yenmpa PAH, Ka3saHs, Poccus

B cBsi3u C OBICTPBIM IIPMOOpPETEHMEM JIEKAPCTBEHHOV PE3VCTEHTHOCTM ITaTOT€HHBI-
MM MUKPOOPTaHM3MaMM, ITOMCK HOBBIX aHTUMUKPOOHBIX MaJOTOKCUUHBIX JIEKAPCTBEHHbIX
CPeNCTB, XapaKTePU3YIOUIMXCS MPUHIMIIMAILHO HOBBIMM MeXaHM3MaMM OeCTBUS MMeeT
TIepBOCTEITEHHYIO BaYKHOCTb.

Panee 6bITO MOKA3aHO, YTO MPOU3BOAHbBIE 1,3-6Mc(anKkmi)-6(5)-3aMeleHHOTO ypauuia,
cofepskalie KBaTepHM3MPOBAHHbIE aTOMbBI a30Ta B MTOJIMMETUIEHOBBIX IIEITOYKaX, MPOSIBISI-
10T IIMPOKMI CIIEKTP aHTUMUKPOOHO! aKTMBHOCTM ¥ YMEPEHHYIO TOKCUMYHOCTD JJIsT MJIEKO-
mTatomux [1, 2]. [IpousBoguseie 1,2,3- 1 1,2,4-Tpua30I0B MPUMEHSIOTCS KaK 6MOIOTMIECKU
aKTVBHbIE BEIIECTBA Pa3INUIHOTO meiicTBus. OHM 00/1agaloT aHTUOAKTEePUATbHBIM, IPOTUBO-
I'pUOKOBBIM, ITPOTUBOOITYXOIEBBIM U IIPOTUBOBOCIIATUTETbHBIM JI€/ICTBUEM.

Hamu uszydyeHa aHTMMMUKPOOHAST aKTMBHOCTb, MEXaHU3M JIeICTBUS, IMTOTOKCUYHOCTD U
OCTpast TOKCMYHOCTb Ha MJIEKOMTUTAIOIINX HOBBIX TTPOU3BOIHbIX 1,3-0MC(aIKII)-6-MeTITypa-
umia, cogepkamux 1,2,3- u 1,2,4-TpuasonbHble pparMeHThbl B aJIKMJIbHBIX Lieroukax. Mcce-
JIOBaHHbBIE COEIMHEHNMS TIPOTECTUPOBAHBI HA aHTUMUKPOOHYIO aKTUBHOCTb IT0 OTHOIIEHNUIO K
PSITY TPaAMITOIOKUTENbHBIX ¥ TPAMOTPUIIATEIbHBIX OAKTEPHIT ¥ HEKOTOPBIX KYIbTYpP TPUOOB.
VCTaHOBJIEHO, YTO OCHOBHBIMY CTPYKTYPHBIMM (haKTOPAMM, BIUSIIOIIMMM HAa aHTUMUKPOOHYIO
AKTVBHOCTb COEAVHEHUI! SIBJITIOTCS: KOJIMUECTBO METWJIEHOBBIX I'PYIIII B CIleiicepax U Mpupo-
[la QTKUIbHBIX PAIVKAIOB IIPU TPUA30IbHbIX (hparMeHTax.

MyHUMAaIbHbIE MHTMOMPYIOIMEe KOHIIEHTpauuyu Haubojee aKTUBHBIX COEIMHEHMIT IO
OTHOIIIEHNIO K IPAMITOJIOKUTEbHBIM 6akTepusiM (Staphylococcus aureus 209P u Bacillus cereus
8035) cocrasisiior 0,4-4,0 MI/J1, B OTHOLIEHUM TPAMOTPUIIATEIbHBIX GaKTepuii HabI0maeTcs
B IMaria30He KOHIeHTpauuit 7,8-31,3 Mr/in. IIpoTMBOrpMOKOBast akTUBHOCTb COeIVHEeHMIA JIn-
IepoB IpOosIBIsieTCs B KOHIleHTpausix 0,8-4,0 mr/i.

VcciemoBaHHbIe COEOVMHEHMST TTPOSIBISIIOT YMEPEeHHYI0 TOKCUMYHOCTh Ha J1aG0paTOPHBIX
MBbIIIaX, HU3KYI0 UTOTOKCUMYHOCTh Ha KJIETKaX MJIEKOTMTAIONIMX U BbI3HIBAIOT yTHETEHUE
aKTMBHOCTU erMaporeHas mmoko3bl Staphylococcus aureus 209P u rpuba Candida albicans
855-653.

Takum 06pa3oMm, MCCIeTOBaH HOBBIM K/IacC OMOIOTMYECKM aKTUBHBIX COeIMHEHMIA, KO-
TOpbIe MOTYT MPEJCTaB/ISTh 3HAUNTEIbHBIN MHTEPEC IJIST CO3MAHMS HOBBIX MEePCIIEKTUBHBIX
AHTUMMUKPOOHBIX ar€HTOB.

1. Cemerosg B. 3., Bonowuna A. /1., Kynuk H. B., Cmpo6vikura A. C., Tunuamyanuu P. X., Cati-
¢una JI. @., Huxonaes A. E., Kpsinosa E. C., 30608 B. B., Pe3tuk B. C. Fi3eéecmus akademuu Hayk,
2015, 2885 — 2896.

2. Semenov V. E., Voloshina A. D., Toroptzova E. M., Kulik N. V., Zobov V. V., Kh. Giniyatullin
R., Mikhailov A. S., Nikolaev A. E., Akamsin V. D., Reznik V. S. Eur. ]. Med. Chem., 2006, 1093 - 1101.

Paboma evinonvera npu ¢uHarcosoli noddepcke zpanma PHD N° 14-50-00014
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OCOBEHHOCTU NIPOHUKHOBEHUA 1 BHYTPUKJIETOYHOTI'O
PACITPEAEJIEHUSA OJINTOHYKJIIEOTU0B B COCTABE
HAHOKOMITIO3NUTOB HA OCHOBE HAHOYACTUI]
JUOKCUIJA TUTAHA U ITIOJIMJIN3NHA

Yenobauos b. I1.'?, PeikoBa M. H."?, Baitbopoauu C. 1.3, Ps6unkoBa E. 1.1,
Crewenko [I. A.1?

THHcmumym xumuueckoti 6uosnozuu u pyHoamenmanvHoti meduyumst CO PAH,
Hoeocubupck, Poccus

2Hoeocubupckuti 2ocydapcmeeHHalli yHusepcumem, Hosocubupck, Poccus
SUncmumym yumonozuu u zeHemuku CO PAH, Hosocubupck, Poccus

[lpu momouu na3epHOit KOHMOKANTbHOI U 3MEKTPOHHON MUKPOCKOIUU UCCIeSOBAHO
MPOHMKHOBEHME KOMIUIEKCOB HaHovacTul, TiO, ¢ MOMMAM3MHOM U OJNMTOHYKIEOTUIOM B
knetky juanii MDCK.1, MDCK.2 u HeLa. Hanowactunp TiO, ucnonb3oBanu Kak B aMmopo-
HOJ1, TaK ¥ B KPUCTA/UTMYECKUX (aHATa3 U 6pyKuUT) hopmax. HaHOKOMITO3UTHI ObUIM IOy YEHBI
IByMs criocobamu. I1o mepBomMy CItoco6y, OTMTOHYKIEOTH ] ObIT KOBAJIEHTHO CBSI3aH C TIOJN-
JV3VHOM, TTOCJIE Yero IMOTyYeHHBI KOHbIOTaT COPOMPOBAIM HA IOBEPXHOCTY HAHOUACTHII. 10
BTOPOMY CIIOCO0Y, HAHOYACTUIIBI 06Pa0aTHIBAIYN TONWIU3UHOM, a 3aTEM 3JIEKTPOCTATUUECKN
npucoeavHsIN onuronykieotun. Kimerku muunit MDCK.1, MDCK.2 u HeLa nHKy6upoBaiu ¢
HaHOKoMIo3uTamu B cpefie IMDM B Teuenun 30 MuH, 4 4 1 24 4.

BbI710 1oKkasaHo, 4To yxke yepe3 30 MMH OJIMTOHYKIEOTUIBI MONafaan B sApa KIETOK B
3HAUYUTETbHOM KOJIMUECTBE U K 24 U He 6bIJIO CYIeCTBEHHOTO YBeIMUeHNSI HakorieHus . KoH-
TaMMHaLVs KJIeTOK BUPYCOM M/IM MMUKOIIZIa3MOIi He BMsijia Ha XapakTep NPOHMKHOBeHMs. He
ObUIO OTMEUYEHO PA3HUIbI B MPOHMKHOBEHUN OJIMTOHYKJIEOTUIOB TIPU MCIIOIb30BAHUU Pa3-
nunuHbIx Moaudukaunit TiO2, a amekTpocTaTUYecKe KOMILIeKChI TTOKa3bIBaaM 3HAUUTETbHO
6oJiee BBICOKMIT YPOBEHb MMPOHNKHOBEHNUS OJUTOHYKIEOTHUIOB, YeM KOBaJIeHTHbIe. KapTuHa
MIPOHMKHOBEHMSI 3aBUCe/a OT CTafuM KJIeTOUHOro I[MKkiaa. Bce kimeTku B M-da3se comepskanu
OJTUTOHYKJIEOTH], B IUTOIIa3Me, TIPY 3TOM HaAGTI0aNNCh 30HbI CKOTIJIEHNST BO3JI€ XPOMOCOM.
IToutu Bce KJIeTKM B MHTepdase comepskaay OIUTOHYKIEOTUT, B SiApe, HO C pa3HOI MHTeH-
CUBHOCTbIO ¥ 6€3 3aMEeTHOTO HAaKOIUIEHMsI B I[UTOIIa3Me. VICKITIOUeHe COCTaBIISIU KIIETKY,
HaxoZsIMecs, Mo-BUAMMOMY, B camoM Hauase G-1 ¢asbl, KOTOpble MOIJIM COLlepsKaTh OIUTO-
HYKJIEOTH]T B IUTOILIa3Me (KapTUHA Ta Xe, yTo 1 B M-dase) miu BoobIle He comepskaTh OJn-
TOHYKJIEOTH/IA, YTO MOXKET CBUIETEIbCTBOBATD O TOM, UTO B KJIETOUHOM LIMKJIE €CTb KOPOTKMIA
Mepuoji, B KOTOPOM KJIETKM He CITOCOOHBI MMOMIOIIATh OUTOHYKIEOTU, B BUIE HAHOKOMIIO-
3UTA.

BbI710 TOKa3aHO, YTO HAHOKOMIIO3UTHI CKJIOHHBI K arperauuy — He MeHee 90% mnpemnapa-
Ta MOXET IPEe/ICTAB/SATh COO0 arperaTsl, CBSI3bIBAIOIINECS C TIOBEPXHOCTbIO KIETOK, HO He
C1roco6HbIe, TI0 JAHHBIM 3JIEKTPOHHOI MUKPOCKOIUHU, TIPOHMUKATH BHYTPb KJIeTOK. CTereHb
arperanyy Bo3pactaeT Mpy XpaHEeHU! MpernapaTa BIUIOTh [0 MOJMHOM yTPaThl CIIOCOOHOCTH K
MIPOHMKHOBEHUIO B KJIIETKM.

TakuM 06pa3omM, HAHOKOMITO3UTHI Ha ocHOBe TiO2 ¢ MOMMIM3MHOM MOTYT ObITh 3P deK-
TUBHBIM CITOCOGOM JTOCTaBKM OJIUTOHYKIEOTUIOB B KJIIETKY TIPU YCIOBUM YCTPAHEHMSI arpera-
LUN.

Paboma evinonHeHa npu puHaHcosoii hoddepicke epanmos PODHU N°N? 15-03-06331,

15-29-01334, 15-54-10049 u 16-03-01055
CuHme3s onuzoHyKkneomudos 61 ocyuiecmeied npu nhoddepcke epanma PH® 15-15-00121
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ROLE OF PROTEINS IN THE GREEN SYNTHESIS
OF INORGANIC NANOPARTICLES

Mohd Sajid Khan

Integral University, Lucknow, India

There are various synthetic methods known for the synthesis of different inorganic
nanoparticles; however, they possess potential environmental as well as biological risks. In
addition to this, the methods are characterized by very low efficiency.

Here in, we report a simple novel method for the synthesis of different inorganic
nanoparticles from their salts (precursors) using different proteins/enzymes as a reducing
as well as capping agent. Different inorganic nanoparticles of desired sizes were obtained
by altering the concentration of proteins/enzymes and the temperature of incubation.
Monodispersed nanoparticles with low size distribution (i.e.8.59-25.92nm) were produced
using different proteins/enzymes at different temperatures. On the other hand, the sizes
of inorganic nanoparticles varied with the variation in the different parameters. Moreover,
inorganic nanoparticles synthesized by this method are stable for several months at room
temperature.

Thus, this method offers an environmentally friendly, single-step approach for fabricating
different sizes of stable inorganic nanoparticles which have great potential in the commercial-
scale manufacturing of nanoparticles.
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NMNEVIOEJAHWH B HAITPABJIEHHOM CHUHTE3E
MOINPUIINPOBAHHBIX KYMAPHNHOB

JlumeeBa A. B., lllynb1r 3. 2.

Hosocubupckuii uncmumym opzavuueckoti xumuu um. H.H. Bopoxoaa,
Hosocubupck, Poccus

3ameIneHHbIe KyMapMHbI COCTABJISIIOT BasKHYIO TPYITITY OMOMOTUYECKM aKTUBHBIX COEIM-
HeHUI, B TOM YMC/Ie, VICTIOIb3yeMbIX B MenuiivHe [1]. PaHee B Harei abopaTopum mpeajyio-
SKEHbBI METOIbI [IOJTYUEHMST 6-3aMeIlleHHbIX 7-TUIPOKCUKYMAapUHOB 1, 2 13 OCHOBHOTO MeTabo-
JUTa TOpuYHNKa MopucoHa neyuenanuHa 3 [2].

NG 1y HCI» MeOH: MeQ ]
A 2) NH,OH> Py’ EtOH; J BN 1)‘ 3 CIPBA> CHCl, MeoOC N
- >
HOPNZ N0 N0 3)PCls 10 (EOH) 0 g 2) NGOH MEOH/H,SO, m
3 HO” N 00

Hamu paspaboTaHbl MeTOAbI MOAy4YeHUS! mMUpokoro psaa C-7,8 MoambuUuMpoBaHHbIX
MPOV3BOAHBIX KYMapMHOB, B TOM UMCJIe TMOPUIHBIX CTPYKTYP. B KauecTBe OCHOBHBIX METOIOB
Moaudurauum 6,7-au3aMelleHHbIX KyMapyMHOB MCIIOMb30BaAM peakuyuio MaHHMXa Kymapu-
HOB 1,2,4, peaknyio CoHorammpsl 7-TpudTOPMETaHCYIb(POHMUTOKCUKYMAPUHOB 5,6, a TaKKe
CuAAC-peaxkuuio 7-3TMHUIKYMapuHOB 23,29.

Peaxkuueit kymapMHOB 1,2,4 ¢ aMMHOMETWIMPYIOLMMM areHTaMy, FeHepyPOBaHHBIMU in
situ 13 BTOPMYHBIX aMUHOB U hopMasbaeruia miu rnapagopma rnpu KUMNSTIeHUM B JUOKCAHe B
npucyTctBuy DMAP, cuHTe3MpoBasu GObINYIO IPyIIny 8-(R-aMUHOMETWII)-7-TUIPOKCUKYMa-
puHoB 7-22. [Ipu B3aumoeicTBum TpudIaToB KyMapuHOB 4,5 ¢ TepMUHATBHBIMU QJIKUHAMU
B yciaoBuUsax peakiyuu CoHoramypsl noayumwin 7-(R-ankuHma)kymapusl 23-35. Cu-kaTammu-
3Mpyemasl peakuust 7-3TUHUIKyMapuHOB 23,29 ¢ asumaMu, IOMyYeHHbBIMY U3 aMUHOOEH30¥i-
HBIX KUCJIOT, MpuBoamia K 7-[4-(X-kapookcudenmn)-1H-1,2,3-Tpuason- 1-mi]-3aMelleHHbIM
KymapuHaMm 38-41.

R
R RO 1L
I SO0, O et
Z 0o =/ 3841
HO 0 Yo TO 0o Ho:i?\/oj*o 7 2335

5 R=COOMe 1 = HOOC =
= , R 23-28R=COOMe, IN =
6 R=CN 29-35 R=CN \_/ B3R
7-12 R=COOMe '

13-17 R=Cl R N
18-22 R=
=7 0" ™o
H

23,29

B nmoxknane 6Y,HYT O6CY)K,U,EH}JI BbISIBJIEHHBIE 3aKOHOMEPHOCTU M3YUEHHbBIX XMMUUYECKUX
npeBpameHI/{ﬂ, 0COGEHHOCTHI CTPOEHMS IMOJTYYE€HHbIX BEIIEeCTB, I HEKOTOPbIE JaHHbIE 611010~
TMYeCcKOl aKTUBHOCTU (I)YHKL[I/IOH&J'H/IBI/II)OB&HHI:IX KyMapMHOB.

1. Nordmann J., Eierhoff S., Denifsen M., Mayer B., Miiller T. Eur. ]. Med. Chem., 2015 102, 611.
2. Ocaduuii C. A, Illynvy 3. 3, lllakupos M. M, Toacmuxkos I. A. Fi38. AH Cep. Xum. 2006, 362-
365.
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CUHTE3 U ITPOTUBOOIIYXOJIEBAS AKTUBHOCTD
N,N’-(ATIKAHOVUUN)BUC[JIAB1A-7(9),13,14-TPUEH-4-KAPBOKCAMU/10B]

XaputoHoB 0. B., CopokuHna U. B, ITokpoBckuit M. A., lllyab1g 3. 3.

Hosocubupckuii uncmumym opeaxuueckoti xumuu um. H.H. Bopoxuosa CO PAH,
Hoeocubupck, Poccus

XyumMnuueckye MogupUKaLyu Ja6IaHOBbIX IUTEPIIEHOUIOB - JIaMOepTUaHOBON U (GIOMU-
30MKOBO¥ KMCJIOT 110 GypaHOBOMY (PparMeHTY BbISIBUIIM ITOTEHI[MAaJI IPOU3BOIHBIX B KAUECTBE
MMPOTUBOOMYXOJIEBbIX areHTOB. IloJy4eHbl coequMHeHusI, 0bajaiolye 3HaUUTeIbHOM IIUTO-
TOKCUMYHOCTBIO in Vitro, 06yCJIOBIEHHOI MHAYKIIMEN aronTo3a OITyX0JIeBbIX KJIETOK Ue/IoBeKa
[1,2].

B paHHOM cooOmeHunu ommcbiBaeTcss cuHTe3 N,N’-(stan-1,2-gumn)- u  N,N’-(rek-
caH-1,6-mymn)6uc(rabmaTpueH-4-kapbokcamMuaoB) 1, 2 ¥ pesyabTaThl UCCIEOOBAHUS UX IU-
TOTOKCUYHOCTY ¥ IIPOTUBOOITYX0JIEBO aKTUBHOCTH.

Buc(rabmaTpuenkapbokcamuabl) 1 1 2 momydanu KOHAEHcaluein Xmopanruapuna ¢io-
MM30MKOBOI KUCIOThI 3 C TUIEHIMAMMHOM MU TekcaMeTuaeH-1,6-IMaMMHOM COOTBET-
CTBEHHO. BbIXO[I IIeJIeBbIX coemuHeHmii 1, 2 Ioc/ie KOJIOHOYHOM XpoMaTorpaduu cocraBui 90-
98% (B pacuere Ha (GJIOMMU30MKOBYIO KUCJIOTY 4).

/ \

NH,(CH,),NH,
Et;N

NHZ(CHZ)GNH2
Et;N

/
”I'
/

ONH™ N

[TpoTMBOOIYXO0/IEBYIO aKTUBHOCTH coefnviHeHnit 1, 2 u GrroMmu30MKOBOI KUCIOTHI 4 OTIpe-
JleJIsUT/ B OTIbITaxX Ha MbImax JuHuMu CBA ¢ repeBMBaeMoii 3J10KaueCTBEHHO TnM@omMoit, pe-
3UCTeHTHOJ K nukinodochany (RLS). CoenmHeHNsT BBOAMIN BHYTPYDKETYIOUHO B BOJHO-TBU-
HOBOJ B3BeCU B KypCOBOM pexkume (4 nHs B fo3e 100 Mr/Kr) Ha cTafiuy IIPOrpeccuBHOrO poCTa
omyxonu. OTIeTbHBIM IPYIIaM MbIIlIelt Te ke areHTbl BBOAWINCH Ha (PoHe MOoMUXMMMUOTepa-
muu (IIXT) CHOP (mapeHTepanbHOe BBedeHue IukiodocdaHa, JOKCOPYOUIMHA, BUHKPU-
CTMHA, TIPeIHM30I0HA). YCTaHOBJIEHO, UTO 1, 2 1 (rioMM30MKOBas KUCIOTa 4 3a7epKMBAIOT
POCT OTYXOJIeBBIX TPaHCILIAaHTATOB Ha 37, 50 u 27% cOOTBeTCTBEHHO, He ycTymas 3hdeKrTy
[TXT(40%). [Ipu coueTaHHOM BBeAEHMUM C LIMTOCTATUKAMU JaHHbIe J1abIaHOUAbI He OKa3bIBa-
10T 3aMEeTHOTO BJIMSIHMS Ha UX TepareBTuYecKuit apdexr.

1. Xapumowos IO. B., lllyasy 3. 3., Hlakupos M. M., I[Tokpoeckuil M. A., ITokposckuii A. I,
Toncmuxos I'. A. F38. PAH. Cep. Xum. 2013, 2046-2055.

2. Mironov M. E., Pokrovsky M. A., Kharitonov Y. V., Shakirov M. M., Pokrovsky A. G.,
Shults E. E. Chemistry Select 2016, 3, 417 — 424.
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AHTHUOHKOPAH-M - IIOTEHIIUAJIBHBIN IMTPOTUBOOIYXOJIEBBIN
TEHHO-TEPATIEBTUYECKUN MMPEITAPAT

Anexceenko 1. B."2, Be36opomosa O. A.%, HemuoBa E. P.3, Cacc A. B.}, TeBopkoB A. P.5,
XmeneBckuii E. B.3, Iky6oBckas P. 1.5, CBepaios E. 1.2

THMHcmumym monexynapHoti eenemuxku PAH, Mocksa, Poccus

Hucmumym 6Guoopzaruueckoti xumuu um. ak. M.M. Ilemskuna u FO.A. Os8uuHHUKO8A
PAH, Mockea, Poccus

S«®MHUII um. I1.A.ITepuena» Mur3dpasa Poccuu, Mocksa, Poccus

[ToTeHIMaNbHBINI MMPOTUBOOMYXOJEBbII T€HHO-TepaneBTUUECKMI1 MMpenapaT AHTMOHKO-
PAH-M mipepncraBisieT co60¥i KOMITIEKC TeHHOM KOHCTPYKIIMM, comepskaliei reH dhepMeHTa
TUMUIMHKMHA3BI BUpyca mpoctoro repreca (HSVtK) 1 reH mutTokmHa rpaHy/IoMTapHO-Ma-
KpodarajabHOro KoJoHuectumyampytomero dakropa (GM-CSF) u 61ok-cormonumep IT3T (mo-
JIASTVIIEHITIUKOJB)-TIOU (monusTmineHuMuH). st obaeryeHust IPOHMKHOBEHMSI B KJIETKU K
65oK-coronmepy [IOU-TI3T mononHuUTeNbHO MpucoenuHen GparmeHT TAT-6eka, MOBBIIIA-
oMt 3GPeKTUBHOCTh TPOHUKHOBEHMST OJIOK-coronMepa B kinetku. HSVtk obnamaer cro-
cobHOCTBIO (hochopUIMPOBATh HYKIEO3UAHBIN aHajgor raHnukiaoBup (GCV) mo raHImKIO-
BupMoHodocdara. [Tocnenyiomiee ero GochopuIupoBaHmue OCYIIECTBIISIETCSI TOCPEICTBOM
KJIETOUHBIX KMHAa3 ¢ 06pasoBaHMeM TaHIMKIOBUPTpudocdara, KOTOPbIV BKIHOUAETCS B pa-
cryuryio ternb [THK BO BpeMsl KJI€TOYHOTO Ae/IeHUs M TePMUHUPYET ee CUMHTE3, TEM CaMbIM
obecreunBas rubesib OIyxojieBoii KineTku. CoBMecTHast skcrpeccys renoB HSVtk 1 GM-CSF B
KJIETKaX OMYXOJIY PUBOAUT K I'1bOesi paKOBBIX KJIETOK 3a cueT pabotsl HSVtk u BricBOGOXIE-
HUIO 3 HUX OITyXOJIEBbIX aHTUTE€HOB, KOTOPhIe 3(DGEKTUBHO MIPEICTABIISIOTCS aHTUTEH-TIpe -
cTaBsomMMy T- KIeTKaMy UMMYHHO CUCTeMbI, akTUBUpoBaHHbIMY GM-CSF, o6ecrieunBas
aKTUBAINIO CITelMdIIeckoro MpoTUBOOITYX0JIEBOT0 MMMYHHUTETA.

B Xome mOKIMHMYECKMX UCIIBITAHMI TTOKa3aHO, UTO MperapaT He MMeeT GMOOTUYeCKU
3HAUMMOJi OCTPOI ¥ XPOHMUUYECKOI TOKCUYHOCTH M 00JIafaeT BbICOKOM ITPOTMBOOITYX0IE€BOI
aKTMBHOCTBIO: YBeJIMUYEHMEe MPOOODKUTEIbHOCTH KIU3HU KUBOTHBIX 30-86 %, TOpMOsKeHMe
pocta orryxonu 75-83 %, TopmoskeHue MeTactasyupoBanus 80-82 % B 3aBMCMMOCTM OT THUIIA
OITyXOJIU, U HU3KOM TOKCUYHOCTBIO. Ha Mopensx kapuyuHOMbl ToncToi kuiikyu CT26 y KOH-
BEHIMOHAIbHBIX KMBOTHBIX ¥ KB y MMMyHOIePUIIMTHBIX MBIIIEH ITOKa3aH CMHEPIU3M KOM-
OGMHVMPOBAHHOTO JIeUeHMsI ITIOTeHIIMATbHbIM ITperapaToM AHTMOHKOPAH-M u paguorepanum
C MCIIOIb30BaHMEM JIOKAIBHOTO OJHOKPATHOTO OOG/IyueHusT B pa3oBoit nose 5 I'p ¢ mpumMeHe-
HJEM Pas3JIMYHbIX TUIIOB MOHU3UPYIOIIETo U3TyuyeHnsl. B xome nsyueHus 6uopacrpeneneHns
npenaparta MetonoM [P mocie BHYTpUOITYyX0JIeBOTO BBeAeHMSI IOKAa3aHO, UYTO Mpernapar B
TeueHMe IJIUTEeIbHOTO BpeMeH! JIOKJIM3YeTCsl MPeUMYIeCTBEHHO B OITYXOJIM M PETMOHAPHBIX
aumMbOoy3JIax 1 He HaKaIuIMBAeTCs B ITOYKaX M TIeUeHM.

TakuM o06pasoM, pa3paboTaH HOBBIM F€HHO-TepaIreBTUUECKMIi Mpenapart, KOTOPbIi Mo
pe3ynbraTaM AOKIMHUYECKMUX UCTIBITAHMIA MMeeT O0IbIION MOTeHIMa KaK B KAUecTBe CaMo-
CTOSITeNIbHOM MPOTMBOOIYX0/IeBOi Tepanuu, Tak M B KaUeCTBe JOTOTHEeHNS K CYIeCTBYIOIIUM
CTaHJAPTHBIM MEeTOAAM JieueHMsI.

Paboma nodoepxcana epanmamu Ilpe3udenma PO MK-6185.2015.4 u PODU N?16-34-60185
(mon_a_0x)
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AHTUO®VYHTAJIbHBIE MAKPOJIMIHBIE AHTUBNOTHUKH
N3 AKTMHOMMUIOETHOTO IITAMMA NHA 18/11

Andépona B. A.!, HoBukos P. A.2, Berukosa O. I1.!, PoroxkuH E. A."3

ITpoxopenko U. A.'3, CrenamkuHa E. A.!, IllyBanos M. B.'#, Cmronguaa M. C.15,
Kopones A. M.}, ®enoposa I. B., [TeperymoB A. C.°, Tepexosa JI. I1.!, Kopmryx B. A.},
Tpennn A. C.!, Tropun A. I1.13

Y“HUU no u3vsickaHuro Ho8vix aHmubuomukos umeru I.@. Iayse”, Mocksa, Poccus
Hucmumym opzanuueckoti xumuu um. H.JI. 3enurckozo PAH, Mocksa, Poccus
SUucmumym 6uoopzaruueckoti xumuu um. M.M. Illemaxura u FO.A. OsuuHHukosa PAH,
Mocksa, Poccus

“Xumuueckuti paxynemem MI'Y um. M.B. J/lomorHocosa, Mockea, Poccus

SHUHcmumym Hegpmexumuueckozo cunmesa um. A.B. Tonuueea PAH, Mocksa, Poccus
SHHcmumym 3nemeHmoopzaHu4eckux coeduHeHuti um. A.H. HecmesiHoea PAH,

Mockea, Poccus

B xome moucka IMpPOAYLIEHTOB aHTU(QYHTaJIbHbIX aHTUOMOTMKOB OTOOPAH aKTUMHOMM-
ueTHblii mrtamMmm MHA 18/11, obnapaioniuii BICOKOJ aKTMBHOCTbIO B OTHOIIEHMU TPUOGOB
Aspergillus niger. I3 KylbTypaJbHOM KUAKOCTY IIPOAYIIEHTA C TTIOMOIIBIO SKCTPAKIINY, OCAK-
JeHus U obpanieHHO-(da30Boi BOJKX BbifeseHbl IBa HOBBIX BEIECTBA C BBICOKOW MPOTH-
BOrpMOKOBO aKTMBHOCThIO. MOHOM30TOMMHbIE MacChl COeAVMHEHM coctasisiioT 1578,87 u
1594,86 Ila, uto cootBeTCcTBYyeT GpyTTO-Dopmynam C82H130029 u C82H130030. CtpoeHne
BeIlleCTB YCTAHOBJIEHO C ITOMOIIbI0 KOppensuuoHHoi SIMP-cnekrpometrpun. HoBbie aHTU-
OMOTUKM TIPEACTABIISIOT 000/ 36-3BeHHbIE MOMOIbHbIE MaKPOINUIbl, KOHBIOTMPOBAHHBIE C
JIe30KCM-caxapaMy ¥ XpoModOopoM Ha OCHOBE 2-MeTUJI-6-3aMeleHHOTO HadTOXMHA; CTPYK-
TYpBI coflepkaT 33 u 34 cTepeoleHTPa, COOTBETCTBEHHO. MaKponugHas 4acTb COMEPXKUT Kap-
OGOHMJIbHYIO TPYIIIY U MOJYKeTaJbHBIA (hparMeHT.

KomM6umHaIms B 0mHO MOJIEKy/le MaKpOJIUIHOTO ¥ Ha(TOXMHOHOBOTO aryIMKOHA SIBJISIET-
CsI BeCbMa peJiKOi; K COeAVHEHMSIM TaHHOTO TUIIa MOYKHO OTHECTH JIUIIb aKCEHOMUIMHBI [1],
coequuenue GT35 [2], manrkomp [3], a Takke HEIABHO OTKPHITbIe 00afaonyie IIPoTUBOO-
ITyX0JIeBOJ aKTUMBHOCTBIO aHTHOMOTHMKY PM100117/118 [4]. BeimeneHHbIe HAMU BellleCTBA 110
CTPYKTYpe BeCbMa OJIM3KY K MTOC/IeTHVIM.

Kak MakponuoHbIi, TaK ¥ Ha(QTOXMHOHOBBIA aIIMKOHBI SIBJSIIOTCS (apMakogopaMu.
[TpencrasisieT MHTEpeC AajbHeIIee U3yyeHue CrieKTpa 61M0IorMueckoil aKTUBHOCTY HOBBIX
aHTUOMOTMKOB, a TaKKe Oojyee ymIyOIIeHHOe MCCIeAoBaHMe MexaHM3Ma MX HeiCTBUS, 00y-
CJIOBJIEHHOTO YHUKAJTbHOCTBIO XMMUYECKOI CTPYKTYPhI BbIJ€JIEHHbIX COeAMHEHMI. AKTyab-
HOJA 3a[jaueii IBJISIeTCS TaKKe U3ydeHue ux 6MoCcuHTesa.

1. (@) Arcamone F. et al. Axenomycins. I. The structure of chromophore and sugar moieties. J.
Am. Chem. Soc., 95 (6), 2008-2009 (1973); (b) Arcamone F. et al. Axenomycins. I. The structure of
axenolide. ]. Am. Chem. Soc., 95 (6), 2009-2011 (1973)

2. Takahashi I. et al. Fungicidal GT35 manufacture with Streptomyces. Jap. Pat. 09100290
(1997)

3. Helaly S.E. et al. Langkolide, a 32-membered macrolactone antibiotic produced by
Streptomyces sp. Acta 3062. ]. Nat. Prod., 75 (6), 1018—1024 (2012)

4. (a) Pérez M. et al. PM100117 and PM100118, new antitumor macrolides produced by a
marine Streptomyces caniferus GUA-06-05-006A. . Antibiot., in press (doi:10.1038/ja.2015.121)
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MEXIVYHAPOIOHAS KOHOEPEHI N "XUMUYECKASL BUOJIOTUA"

MMOJIN(AA®-PB0O30)IIOJINMEPA3BI - KJIIOYEBBIE PET'VJISITOPBI
ITPOLIECCOB PEITAPAIIMU JTHK

JlaBpuxk O. .12

HHcmumym xumuueckoti 6uonozuu u pyHdamenmanwvHoti meduyurst CO PAH,
Hosocubupck, Poccus.
2Hosocubupckuii 2ocydapcmaeHHulli yHusepcumem, Hosocubupck, Poccus

Momn(AI®-pubosa)monumepasza 1 (PARP1) — oguH 13 Haubojiee pacipoCTpaHeHHBIX
6eJIKOB B KjeTKax mjekonuraminyxX. PARP1 6buta OTKpbITa Kak 6eloK, B3aMMOIEiCTBYIO-
wmii ¢ paspsiBamu B JITHK. ITpu B3aumogerictBuu ¢ nospexkaeHHovi JIHK PARP1 kaTanusupyert
CMHTE3 ¥ KOBaJIEHTHOE TpucoenyHeHue noaumMepa AIIO-pnbo3sl K 6eIKaM-aKkIenTopam 1 K
camoit PARP1. DToT npoliecc MpUBOAUT K M3MEHEHMI0 B3auMogeiicTBus 6enkoB ¢ IHK u
peopraHusanyy KOMILJIEKCOB, BOBJI€UEHHBIX B pernapaiuio nmospexgeHnii JIHK. PARP1 u mpo-
necc monn-AJI®-prbO3MIIMPOBAHNST PETYAUPYET MHOXKECTBO IPYIUX KJIETOUHBIX ITPOIIECCOB.
K HacTosemy BpeMeH) OTKPBIThI HOBbIe 6eiku 3Toro cemeiictBa PARP2 u PARP3, koTopbie
MOTYT KaTaJIM3UPOBATh IMOIN- ¥ MOHO-AID-pubO3UIMpPOBaHME.

Hamu 6p110 06Hapy>keHO, uTo PARP1 B3aMMoOmeiicTByeT ¢ MHTepMeOuMaTaMu SKCIU3U-
OHHOW pernapauyuy ocHoBaHuii (BER), comepskamymuy ammypuHOBbIN/aMPpUMUAMHOBBIN AP-
CaiiT — omHO U3 HauboJiee pacIIpoCTpaHEeHHBIX MTOBpekaeHMii reHoMHOI [THK, a Takke ¢ pas-
peiBom JJHK mocne pacmierienus AP-caiita. AP-caifTbl MyTareHHbI, TOKCMYHBI ¥ 06Pa3yIoT
KOBaJIEHTHBIE aIyKThl C aMMHOIpymamu 6eakoB (ocHoBaHue Ilndda). PARP1, B3aumoperii-
cTBY4 ¢ AP-caiiTamu, mposisisietr AP-nuasuyo u 5’-dRP-nua3sHyro aktuBHOCTb. PARP1 BiusieT
Ha akTMBHOCTb AP-anmonykieassl 1 (APE1) u Tuposun-JHK-dbochoamacrepassr 1 (TDP1) —
(bepMmeHTOB, KaTaAMM3MPYOMKX paciuerieHne AP-caiiToB. Beok-6e1KoBbie B3aMMOIECTBUS
PARP1 ¢ APE1 u Tdp1 6bLaM MCCIeLOBaHbI C IIOMOIIBIO Pa3IMYHbIX MeTOIOB. HemaBHO GbIIO
ycTaHOBJIeHO BiausHue PARP1 Ha perymsinio Ipyroro BasKHENIIero MexaHusMa penapanumn
IOHK - skcimsuonHoV penapauyy HykiaeotunoB (NER). IMomu-Ao®-pubosunmpoBaHue 6e-
koB XPC-RAD23B, XPA u RPA sBinsieTcss OOHUM 13 KIHOUEBBbIX MexaH3MOB peryasinuyu NER.
Bymet paccmoTtpeHa posb apyroro dhepmenTa cemeiictBa PARP — PARP2 B pemapariuu, a Takoke
HOBbIe MUIIeHN MOMN-AlD-prb0o3MIMPOBaHMS, KATATN3UPYEeMOTO 3TuMMU hepmeHTamMu. bia-
rofapsi LeHTPaIbHOM POIU B peryassunum pa3nuuHbix mnyrtei pernapauyn JTHK, PARP1 1 PARP2
SIBJISTIOTCSI TI€PCIIEKTUBHBIMY MUIIEHSIMMU AJIS1 pa3paboTKM MHIMOMUTOPOB pernapaium — s¢pdex-
TUBHBIX TPOTUBOPAKOBBIX areHTOB.

Paboma noddepxcara epanmamu PH® (14-24-00038) u npozpammoii IIpe3uduyma PAH «Mo-
JIEKYNAPHAS U KNeMOoUuHas OUoio2us»
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MEXIVYHAPOIOHAS KOHOEPEHI N "XUMUYECKASL BUOJIOTUA"

BEJIOK-BEJIKOBBIE B3AUMO/JEVICTBUS YUYACTHUKOB
9KCIIM3UOHHOW PEMMAPAIIUM OCHOBAHU JHK

Moop H. A., BacunbeBa U. A., Auapbaes P. O., JlaBpux O. .

Hucmumym xumuueckoti 6uonozuu u pyHoamenmanwvHoti meduyurst CO PAH,
Hoeocubupck, Poccus

Haunbomnee mHOTOUMC/IeHHbIe TToBpexkaenus [THK - MogudbuipoBaHHble OCHOBAHMS, aIly-
PUMHOBBIE/aIMPUMUAMHOBBIE CAMThI M OFAHOILIETIOUEeYHbIe Pa3pbIBbl - UCIIPABJISIIOTCS C TTOMO-
IIbI0 SKCLIM3MOHHO pernapanyy ocHoBauwuit (APO). [leiicTBus hepMeHTOB, KaTaTU3UPYIOMINX
rnocnaenoBaTtenbHble cTaaguu PO, KOOPAMHUPYIOTCS UX B3aMMOIEVCTBUSIMU APYT C IPYTOM U C
peryisiTopHbIMM Oesikamyu. Hamu yccaenoBaHbl B3aMMOIEMCTBYST allypUHOBO/ampUMUINA-
HOBOJ sHIOHYKIeassl 1 (APE1), IHK-monmumepassi - (Polp), Tuposun-IHK-bochoamacrepasst
1 (TDP1), 6enka XRCC1 u momm(ADP-pu6oso)monumepassl 1 (PARP1) metomamu dayopec-
LieHTHOro tutpoBauust 1 FRET. MeueHble (ayopecienHoM U TeTpaMeTUIpogaMUHOM (PyHK-
[IMIOHAJIBHO aKTYBHbIE GEJIKY TIOMYUEHbI B YOIOBUSIX MOAUMUKAIMY KOHIIEBO aMUHOTPYTIIIBI.
OmnpepeneHbl paBHOBECHbIE KOHCTAHTBI AVCCOLUMALINY [T Y€TBIPHAILIATI KOMILJIEKCOB, YaCTh
13 KOTOPBIX 3apermcTpMUpoBaHa BIiepBble, YTO MTO3BOJIMIIO CPABHUTD OTHOCUTEIbHOE CPOJICTBO
6eJIKOB JIPYT K APYTY. 3aperuCTPUPOBAHbI TPOHbIE KOMIUIEKCHI, ChOPMMUPOBAHHBIE TOJIBKO
6enkamu wim 6enkaMy M momenbHbiMu THK, umutupyoomymy marepmenuatbl OPO. Cpon-
CTBO GEJIKOB JIPYT K APYTY U CTPYKTypa KOMIUIEKCOB Mopynupyorcs JHK-mHTepmMenyaTamMu B
pa3MYHOI CTEeNeHM, B 3aBUCUMOCTH OT Tuia Komruiekca u [JHK-uHTepmenmara. UsmepeHnst
ruaponyHaMmmdeckux pagnycoB APE1, PolB, XRCC1 1 ux KOMITIEKCOB METOJIOM CTaTUUYECKOTO
Y AMHAMUYECKOTO cBeTopaccessHMs ((GOTOH-KOPPENSIIIMOHHO CIIEKTPOCKOIMI) YKa3bIBAIOT Ha
MIPEeUMYIIEeCTBEHHOE CYIIeCTBOBaHMe OEKOB M MX OMHAPHBIX KOMIUIEKCOB B BUIE TOMO- U r'e-
TepOIVMEpPOB, a TPOHOTO KOMILIEKCA B Bue reTepoTpumMepa. CTabMIbHOCTD 3TUX KOMILIEK-
COB MCC/IeOBaHa € IMOMOIIBI0 METOMA T'efib-XpoMaTorpaduu ¢ JeTeKIueil MyJIbTU-YTIOBOTO
nazepHoro cseropaccessaust (SEC-MALLS). XRCC1 u Polf 06pasyioT camblil IIPOYHbBIN KOM-
TIJIEKC, KOTOPBIV pacCMaTPMBAETCS HAMM KaK yCTOUYMBas 4aCcTh MYJIbTMOETKOBOTO aHCaMOJIs,
dyaKUMOHMpYIOIEro B mpoiecce PO 1Mo KOPOTKO3aIIaTOYHOMY YT 1 06eCIeunBaroIiero
Hanbosee a3 PexTUBHYIO perapaliio. Pe3ynbTaTsl MCCIeOBaHNIT YKa3bIBAIOT HA BO3MOXKHbBIE
MeXaHM3MbI PeTYIsIiny 1 KoopaHanyy PO mocpeacTBOM M3MeHEeHMUs CPOACTBA GeIKOB-Y-
YaCTHMUKOB APYT K APYTY B Pa3HBIX (QYHKIMOHATBHBIX KOMIUIEKCaX [1].

1.Moor, N.A., Vasil'eva, I. A., Anarbaev, R. O., Antson, A. A. and Lavrik, O. I. (2015) Quantitative
characterization of protein-protein complexes involved in base excision DNA repair. Nucleic Acids
Res., 43, 6009-6022.

Paboma evinontera 8 pamkax npoekma PH® 14-24-00038
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AKTUBHOCTDb APE1 HA TPOMEJXYTOYHbBIX CYBCTPATAX
PEINTAPAIIMY TAHAEMHBIX TOBPEXJIEHUN

ObipxeeBa H. C."?% Sassa A.!, Caglayan M.!, Beard W. A.}, Freudenthal B. D.},
Cuneo M. J.!, JlaBpuk O. 1.2, Wilson S. H.!

!National institute of environmental health science, NIH, RTP, NC, USA
Hucmumym xumuueckoti 6uonozuu u pyHoamenmanvHoti meduyursl CO PAH,
Hoeocubupck, Poccus

Mopudukaiyy CpG-IUMHYKIEOTUAOB SIBJISIOTCS MEXaHM3MOM KOHTPOJISI SKCIIPECCUN Te-
HOB. OOHMM M3 TUIIOB MOIMUMUKAIMII SIBASETCS METWIMPOBAaHME OCTaTKa LIUTO3MHA. 5-Me-
TunnutosuH (5-mC) B JIHK mesamuHMpyeTcs ¢ o6pa3soBaHiieM HeKaHOHMUYecKoi mapsl T:G
(mucmaty). TumuH-IHK-mmukosmunasa (TDG) cnenududHo ypanseT TMMMH B coctaBe T:G
(TIPOAYKTOM peaKLyy SIBJISIETCST aITypUHOBBIN/amMPUMUIUHOBBIV (AP) caifT ¢ 5’-CTOpOHBI OT
G, APpG). Ipyroit MmoauduKanyei siBaseTcst okucienne ocratka G go 7,8-auruapo-8-oKkcory-
aHuHa (8-0x0G). 8-0xo0G MokeT 06pa30BbIBATh BOJOPOIHBIE CBSI3M B ITape C aJleHMHOM, U eC/In
8-0x0G ocTaeTcst B TeHOMe BO BpeMsl peruinkamyu, JHK-monumepashbl OMMO0YHO BCTABJISIIOT
A HanpoTtus 8-0x0G. 8-0x0G ymansercs creruduaeckoit JHK-rmmkosmnasoit OGG1 ¢ o6paso-
BaHueM AP-caiita ¢ 3’-cTropoHsbl oT TuMuHa (TpAP).

Mps1 usyunnu BausiHue AP-sHpoHykieasbl 1 yenmoBeka (APE1) Ha aktuBHOCTb TDG n
OGG1 Ha cTpyKType ¢ ABOVHbBIM MoBpexaeHneM Tp8-oxoG. APE1 He cTuMmyanupoBaia aKTUB-
HocTb OGG1, B oT/IMume OT KOHTPOJbHOM CTPYKTYphI 6e3 5’-T:G-MucmaTua. TakuM o6pasom,
APE1 He cioco6Ha BbiTecHuTb OGG1 nmpu Hammuum 5°-T:G-MmucMmaTua. B pesynbrate o6pasyeT-
cs1 AP-caitT-comepskaiias cTpykrypa TpAP, ojist KoTopoii 6bl1a ucciaenoBaHa akTUBHOCTD pac-
werieHust AP-carita ¢ nomonipio APE1. CkopocTs paciernnenus AP-caifta Ojsi CTPYKTYpbI
TpAP 6bu1a HIKE, UeM [IJIS CTPYKTYPhI ¢ KaHOHMYecKoi CpAP. Ha ctpyktype Tp8-0x0G 66110
MOKa3aHo, 4YTO akKTUBHOCTb TDG 3HauMTeNbHO MOBbIMAaach B npucytcrBum APE1, ogHako
IJIST CTPYKTYPHI ¢ mmapoii 8-0xoG:C cTumynupylonuii 3¢p@ekT 6l CHIUKEH 10 CPABHEHUIO C
KOHTpOoJbHOI napoii G:C. Takum obpasom, eciau TDG mniepBoit o6pabarsiBaer T:G-Mucmary ¢
3’-80x0G, manmee TDG ocTaeTcst cBSI3aHHO¥ ¢ AP-caiiT-comepskaiyum TPOAYKTOM U ITpeAoTBpa-
IIaeT rnocienyoliee BoimervieHne 8-0xoG ¢ momoinbio OGG1. APE1 crioco6Ha pacuiernutsb AP-
caiit B coctaBe APp8-0x0G, 1 penapaliys gajaee 3aBepiiaeTtcs ¢ momoinbio JHK-monnmepassl
u OIHK-nmurasel. B pesynbraTe B crpykrype IHK ocraercs mapa 8-0xo0G:C, KoTopast MOKeT ObITh
ucripasieHa ¢ iomoinbio OGG1.

[Mockonbky mpucytcrBue T:G-mucMaTya ¢ 5’-cTOpoHbI OT AP-cajiTa 3HaUMTEIbHO CHU-
SKaJI0 CKOPOCTb peakuyu, Katanusupyemoit APE1, 6bIJI0 MHTEpPeCHO ONpedeInTb, KaK CKa-
3pIBaeTcsl Hamyume 5°-T:G-mMucMaTya Ha reoMeTpuu cBsisbiBaHust JJHK B akKTMBHOM IIeHTpe
APE1. C momo1pio peHTTeHOCTPYKTYPHOTO aHa/IM3a OBV ITOTyYeHbI CTPYKTYPbI KOMITJIEKCOB
AP-caii-comepxamyx [IHK ¢ APE1. Bpiia moydyeHa CTPyKTypa KOMILJIEKCa HEaKTUBHOTO IBOI-
Horo myTtanta APE1 (E96Q D210N) ¢ HepacmeruieHHbIM JJHK-cy6cTpaTom ¢ T:G-MucmaTtyeM ¢
5’-cTroponbl oT AP-caitTa, a Takoke cTpykTypa Komruiekca APE1 ¢ ananmornunsim JHK-mpomyk-
TOM 3HA0HYK/I€a3HOro paclierieHus.

Paboma noddepxcara Poccutickum HayuHsim poHdom, npoekm N2 14-14-00501
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MEXIVYHAPOIOHAS KOHOEPEHI N "XUMUYECKASL BUOJIOTUA"

NHO®OPMAILINA B JHK 1 EE AKTYAJIN3ALINS B )JKXUBbIX CUCTEMAX:
IMTPOBJIEMbI YTEHUSA TEKCTA HA MOJIEKVYJISIPHOM YPOBHE

JKapxkos [I. O.1?

THMHcmumym xumuueckoti 6uonozuu u ¢pyHoamernmanwvHoti meduuurst CO PAH,
Hosocubupck, Poccus
2Hosocubupckuii 2ocydapcmaeHHulli yHusepcumem, Hosocubupck, Poccus

VcTaHOBJIEHME HbIHE 00IIeM3BeCTHBIX IPYHLIMIIOB KOMIUIEMEeHTapHOCTY OcHOBaHuit JTHK
¥ OTHO3HAYHOT'0 TPUIUIETHOTO reHETUYEeCKOTO0 Kojia B cepeniuHe XX B. TPOM3BEJIO PEBOTIOIINIO
B GMOJIOTMM ¥ TIO3BOJIWJIO CO3AATh HOBYIO HayKy — 6MOMHGMOPMATHKY, KOTOpast OMpaeTcs Ha
paccmorpenue mnocienoBaTenbHocTeli JTHK, PHK 1 6e/KOB Kak TE@KCTOB, COCTABJIEHHBIX U3
OTpaHMUYEHHOI'0 Habopa KAaHOHUYECKNX CMMBOJIOB (HYK/IE€OTHUIOB UM aMUHOKUCIOT). OgHaKO
Takoe MpefCcTaBieHe OKa3bIBAETCSI COBEPIIEHHO HENPUTOAHbIM B MPUIOKEHUM K MOJIEKY-
JISPHBIM IIpOIleccaM, CBSI3aHHBIM C y3HaBaHMeM mociefoBarenbHocteit [THK, a Tem 6onee ¢
y3HaBaHMEM 3JIEMEHTOB, OTJIMUHBIX OT KAHOHMYECKUX CMMBOIOB. [TocnemoBaTenbHoCTh JTHK
WY HEeKAaHOHMYEeCKye 3JIeMeHThl B Heil y3HatoTcst JTHK-3aBucuMbIMM GeKaMy B XOMe KOH-
(bopMalLOHHO CJIOKHBIX B3aMMOIECTBUI MEKAY OTAeNTbHbIMM (PYHKLIVOHAIbHBIMM IPYIIIIA-
MM 6eJIKa ¥ HYKJIEMHOBOI KUCIOThI, B pe3y/IbTaTe uero nHGopmMauus, «3amucaHHas» B Iociie-
nmoBatenbHocTU THK 1 moctymHast ajst 6€JIKOB, MOKET HaMHOTO ITPEBBIIIATh IIeHHOHOBCKYIO
uHbOpMauuio Tekcta. Takas 6MOXMMUYECK) TOCTYITHAsT MH(pOpMaLys oKa3bIiBaeTcst (PyHKIM-
eif KaK MmocyIeqoBaTeIbHOCTY Win CTPYyKTyphbl JHK, Tak 1 KoHOOPMAIIMOHHOTO ITPOCTPAHCTBA,
nmoctymnHoro untammemy JHK 6enxy.

B pabore paccMaTpMBalOTCS MeXaHM3Mbl M3BJIEUYEHUS] OMOXMMMUYECKU TOCTYITHOM MH-
dbopmanuu Ha mpumepe OByX cuctem JHK-3aBMcMMBIX 6€IKOB: SHAOHYK/IEA3 PECTPUKLINMN,
y3HAWILNX onpeneneHHsie nociaenosarenbHoctn JHK, n [JTHK-mnuko3munas, y3Haommux Heka-
HOHMYecKyue ocHoBaHus B coctaBe JTHK. IToka3aHO, UTO 3HAUMTENbHBIM (haKTOPOM, OIlpe[e-
JISTIOIIVIM JTeJiCTBME TaKUX CUCTEM, SIBJISIETCS CHVKEHME BEPOSITHOCTHM OIIMOOK IIepBOro poja
(JIOXKHOMO3UTMBHOIO y3HaBaHMsI). PaccMOTpeHbl IPo6aeMbl KMHETMYECKOTO KOHTPOJIS U3-
BiieueHus vHGopmanyuu npu JTHK-6e1KoBbIX B3aMMOMAEICTBUSX U POJIb KOH(MOPMAaILMOHHOTO
naHmadTa B 9TOM IIpoliecce.

Paboma noddepxcara epanmamu PH® 14-24-00093 u PODU 14-04-01879-a
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KUHETUYECKUE U TEPMOINHAMMWYECKHNE OCOBEHHOCTHA
MEXAHHN3MOB Y3HABAHUS NOBPEXJIEHUN THK ®EPMEHTAMU
PEITAPAIINN

Kysnenos H. A., ®enoposa O. C.

Hucmumym xumuueckoti 6uonozuu u ¢pyHoamenmanwvHoti meduyurst CO PAH,
Hosocubupck, Poccus

[MoBpexxpenne [IHK 1 HakOIJIeHNe MyTalMii B IpoIlecce XM3HY, Kak 3a CYeT BHYTPEHHUX
c60eB MeTabo/MM3Ma, TakK U 3a CUeT BHEIIHNX (GAaKTOPOB, TAKMX KaK ITOBBIIIEHHBI YPOBEHb 3a-
IPSI3HEHMSI OKPY’KAIOIIEl Cpebl, yIbTPahMOIeTOBOE 1 MOHU3UPYIOIIee U3TyueHe, IeiicTBIe
TOKCUYECKUX BeIeCTB, IPUBOMST K MPEXAEeBPEMEHHOMY CTapPEHNI0, yCKOPEHHOMY Pa3BUTUIO
JlereHepaTUBHBIX MPOIECCOB OpraHM3Ma, OIyX0JIeBoii TpaHchopMaImy KIeToK U psamy 3a60-
JIEBaHMUIA.

OpHoIt M3 aKTyaJbHBIX 3a7ad B oOsmactu perapanuy THK siByiseTcsl BhIICHEHME Mexa-
HM3MOB (epMEHTATUBHBIX IPOIIECCOB KCIM3MOHHONM pemapaiuy OCHOBAaHMII C y4acTHeM
IOHK-rnmko3smiaas u AP-3HI0HYK/Ieas, KOTOpble 00eCIeunBaoT BBICOKOTOUHOE Y3HAaBaHMeE T10-
BpeXkIeHHbIX HyKIeoT0B B [THK 1 nx sddekTuBHOE ymaneHye, TeM CaMbIM UIPast BaSKHYIO
posb B 06ecreueHUM cTabmabHOTO pyHKIMoHMpoBauus JHK 1 sk3HeqeaTeTbHOCTY KIIeTKIA.

OCHOBHOI1 11eJTbI0 JAHHOV PabOThI SIBJISIIIOCH OTIpeeieH e MOTeKYIIPHO-KMHETUUECKUX
MEeXaHM3MOB MOMCKa U yAajeHus MOBPeXIeHMI B Mpolieccax, KaTalu3upPyeMbIX Ipo- U 3y-
kapuotndeckumu JHK-mmmkosmwiasamu u AP-3HIOHYK/Iea3aMy U BbISIBIIEHME OOLIMX 3aKO-
HOMepHOCTel crenudnyeckoro ysHaBauus nospeskaennii JHK v o6pasoBaHus KaTaJIUTU-
YeCcKM AaKTMBHBIX KOMILIEKCOB. [IOCKONMbKY M3MeHeHMe CTPYKTYPbl B3aMMOAENCTBYIOMINX
MOJIEKYJI TPOUCXOOUT B MWUIMCEKYHAHOM IMara3OHe BPeMeHMU, OJIS U3YUEeHUST ITUX U3Me-
HEeHMUI MCII0JIb30Ba/IM METOJ, OCTaHOBJIEHHOTO MOTOKA. VMi3MeHeHus: KoOHGopMalumu ¢pepMeH-
ToB U JJHK-cybcTpaToB B Xome dhepMeHTAaTUBHONM peakiuy PerucTPUPOBaIN 110 U3MEHEHUIO
MHTEHCUBHOCTY (DITyOpecIeHIINY COOTBETCTBYIONIMX MOJIEKY/I. it peructpannum KoHbop-
MAalMOHHBIX TIePexXofoB (epMeHTOB IPOBOOWIM PErUCTPALMIO M3MEHEeHUI MHTEeHCUBHO-
T GITyOpecIieHIMM OCTATKOB TPUITOdaHa, BXOASMIUX B COCTaB 6eIKOB. IS perucTpaium
KoH(OpMaIMOHHBIX M3MeHeHMiT [THK-cy6CcTpaToB MPOBOAMIN CKPUHUHT (ITyOpecIieHTHbIX
CBOJICTB aHAJIOTOB HYKJIEOTHUIOB IIPU UX PACIIONIOKEHUM C 5'- ¥ 3'-CTOPOHBI OT MOBPEKAEHNUS
160 TIpU PacCHoOIOKEeHUM B KOMIIEMEHTAapHO 1Ieny HAIpOTUB ITOBpekAeHust. Ha ocHoBa-
HUY CPABHUTENIbHO aHA/IN3a MOJEIbHBIX CYyOCTPAaTOB B 9KCIIEPUMEHTAX OCTAHOBJIEHHOTO I0-
TOKA MCIIOb30BAIM JIYUIINIT BapMaHT, 00JIaJaonmii MaKCMMAaIbHOM UyBCTBUTEIBHOCTBIO K
KOH(MOpMAaIMOHHbIM M3MeHeHusiM B JTHK mpu B3auMopeiicTB1M ¢ KOHKPETHBIM (epMEHTOM.

Ha ocHOBaHMM MONyYeHHBIX JAHHBIX YCTAHOBJIEHBI MEXaHMU3MbI Y3HABAHMSI TTIOBPEXK/IEH-
HbIX yuacTkoB JJHK BaskHeimmu pepmeHTaMu pernapaiiuy yesioBeka u E. coli u onpenenensl
KJII0UeBble cTaguy (pepMeHTaTUBHBIX MTPOIECCOB, 06eCITeuMBaIOII/e BBICOKYIO CyOCTPaTHYIO
crienGUYHOCTD ¥ OTBETCTBEHHbIE 32 IVCKPUMMHAIINIO TTOBPEKIEHHBIX HYKIEOTUA0B. Kpome
TOTO, JeTaaM3MPOBaHa U JOTOMHEHA (QYHKIMOHATbHAS POJIb PA3IMUHBIX aMUHOKUCIOTHBIX
OCTaTKOB aKTMBHOTO IIeHTpa (GepMEHTOB, YUACTBYIOMIVX KaK B Y3HABAHUY MTOBPEKIEHMS, TAK
U B KaTaTIUTUUECKUX CTaaUSIX.

Paboma noddepxcara epanmamu PODU (16-04-00037, 15-04-00467 u 15-34-20121),
MKE 6.11 u PH® 16-14-10038
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V3HABAHHE 5,6-AUTIPOYPALIUJIA B JHK AP-OD0HIJOHVKJIEA3AMU
APE1 YEJIOBEKA 1 APN1 3 SACCHAROMYCES CEREVISIAE:
MOJIEKVIAPHASI TNHAMUKA ®EPMEHT-CYBCTPATHBIX
KOMIIJIEKCOB

Jlom30B A. A., KoBasb B. B.

Hucmumym xumuueckoti 6uonozuu u gyHdamenmansHoii meouyurst CO PAH,
Hosocubupck, Poccus

Hoeocubupckuli HayuoHanvHolli ucciedosamensckuili 20cyoapcmeeHHtslii yHusepcumenn,
Hosocubupck, Poccus

Yuactue AP-3HIOHYK/Iea3 B Tpolieccax MHIM3MOHHON penapaiuu Hykiaeotuaos (NIR)
SIBJISIETCST GMOJIOTMYECKM 3HAUYMMBIM ITyTEM perapalyy OKUCTUTEIbHBIX TOBPEXKIEHNIT OCHO-
Banmit IHK. TaHHBII 6GeJIOK pacilerviseT TyTUIeKChI, COIepsKale OCTaTKY 5-TUAPOKCUypaLyi-
na (50hU), 5,6-guruapoypaumia (DHU) u 5,6-murugpornmuna (DHT).

C 11€/71b10 BBISICHUTD, KaK/ie aMMHOKMCIOTHBIE OCTaTKM B aKTUBHBIX IIeHTpaxX (pepMeHTOB
APE1 venoBeka u Apnl m3 S. cerevisiae yuacTByIOT B y3HaBaHuy ocratka DHU B [THK, mb1
MIPOBEM MOJIEKY/ISIPHOE MOJeJIMPOBaHNe M0 METOAY MOJIEKYISIPHOM IMHAMUKM KOMITJIEKCOB
depmenToB ¢ JJHK-myruiekcoM, comepskallnm 5,6-TUruapoyparyI.

IOnst depmenTta Apnl mpoBeny MOJEKYISIPHO-IMHAMUYECKYI0 CUMYIISIINIO hepMeHT-Cyo-
CTPaTHBIX KOMIUIEKCOB cofepsKailux myruiekchl 5,6-DHU-(2-aPu), (2-aPu)-5,6-DHU u Tpm
noHa Zn2+. IHK comepskayia 0CTaTOK 5,6-Iuruapoypanuia 1 ocTaTok ¢guyopodopa 2-aMUHO-
MypUHA, PACIIOI0KEHHbIN PSIIOM C HUM.

[TokasaHo, uTo ocTaToK 5,6-DHU, BbiBepHYThIN 13 crimpany IHK 1 moMeléHHbINi B ak-
TUBHBIN LIEHTpP epMeHTa, He MEHSIeT CYIeCTBEHHO CBOETO MooykeHus1. Takast cTabuimn3aims
BbI3BaHa 00pa30BaHMEM BOAOPOIHOI CBI3U Mexxay 5,6-DHU 1 aMMHOKMUCIOTOM Asn-279.

Ha ocHoBaHMM aHa/in3a pe3ylabTaTOB MOAEIMPOBAHUS MOKHO 3aK/IIOUYUTh, UuTO B APE1
yesioBeka B y3HaBaHuM DHU y4yacTBYIOT aMMHOKUCIOTBI Asn-212; Val-213, Leu-282. Pacmono-
SKeHMe reTepouyKInyeckoro ocHoBanyst DHU B y3K0#1 ITy60KO# TOJIOCTM aKTMBHOTO IIEHTpa
Apel u ob6pa3oBaHMe BOIOPOIHOI CBsI3u Mexkmy atomoM N3 DHU u kuciopomom B Thr-233
MO3BOJISIET YTBEPXKAATh, UTO BBIBEPHYTHIN 13 ABOVHOM crivipany JJHK ocraTok DHU crierndu-
YyeCKM Y3HAeTCs U CBSI3bIBaeTCsl hepMeHTOM.

g nByx AP-sunonykieas — APE1 venoBeka u Apnl u3 S. cerevisiae — Nomy4eHbl CTPyK-
TypHBIe XapaKTepUCTUKM y3HABaHUSI ocTaTKa 5,6-nuruapoypaimia B JIHK; onpeaeneHbl amMmu-
HOKMCJIOTBI, YYaCTBYIOIIVE B 00pPa30BaHMM KaTATUTUIECKM aKTUBHBIX KOMILJIEKCOB.

Paboma noddepxcara PODU (14-04-00806) u Munucmepcmaom 00pazosanus u Hayku PD
(Konkypc cosmecmubix nabopamoputi HI'Y — HHI] CO PAH)

Paboma evinonxena 8 Jlabopamopuu cmpykmypHoti 6UoUHGOpmMamuru u MoaeKyasapHO20
Moolenuposarust HI'Y ¢ ucnonv3zosanuem 8uiHucaumensHolx moujHocmeti Cubupckozo cynepkom-
neromepHozo yenmpa CO PAH www2.sscc.ru
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NHITUBUTOPBI TUPO3NJI-THK-®OCPOAMNUICTEPA3DI 1 -
INOTEHIMAJIbHBIE AHTUPAKOBBIE ITPEITAPATbI

3axapenko A.JI.!, Bomuo K. I1.23) JIysuna O. A.%, Xomenko T. M.23, Cycios E. B.2,
3axaposa O. JI.!, Peiinuccon 1.4, Canaxytauuos H. .25, JlaBpuk O. 1.1

THHcmumym xumuueckoti 6uonozuu u ¢pyHoamernmanwvHoti meduuurst CO PAH,
Hoeocubupck, Poccus

2Hosocubupckuti uHcmumym op2aHu4eckoti xumuu um. Bopoxuyosa,
Hoeocubupck, Poccus

SHoeocubupckuii 2zocyoapcmeseHHulli yHusepcumem, Hosocubupck, Poccus
*Yuusepcumem Oxnenoa, Oknend, Hosas 3enanous

Tupo3sun-IHK-bochommacrepasa 1 (TDP1) — nmepcrekTMBHAS MUIIEHbD JIJIS TPOTUBOOITY-
XOJIeBOJ Tepary, OCHOBAaHHON Ha MoBpekaeHuu omnyxoneBoii JJHK, BbI3BAaHHOM MHTMOUTO-
pamu Toronzomepassl 1 (Topl) [1,2]. TDP1 urpaet Befy1yro posib B perapauyy KOBaJeHTHBIX
KomIuiekcoB Top1-THK, o6pa3oBaBIIMXCsl O, BO3AeicTBYMEM MHIMOUTOPOB Top1l, TakMx Kak
KaMITTOTELIMH ¥ €ro KAMHMYecKyue mpou3BogHbie [2]. IIpeAmnonoskuTenbHO, MHIMOMPOBaHMe
TDP1 moskeT ycwInTh TepaneBTuueckuit apdert narnburopos Topl [3,4]. Hamu 6611 cuHTe-
3MpPOBaH ¥ MPOTECTUPOBAH PSIJ HOBBIX TUIIOB MHIMOMUTOPOB TDP1, OTHOCSIIMXCST K Pa3HbIM
XMMUYECKUM KJIacCaM.

Benyuynbl IC50 (KOHIIEHTpaLMsI MHIMOUTOPA, IPY KOTOPOI aKTUBHOCTD (hepMeHTa CHU-
’KeHa HAITOJIOBUHY) MIJISI COeIMHEeHMIi Kilacca 6eH30IeHTaTuenuHoB coctaBuim ot 0,2 mo 6,0
UM. HMccnemoBaHye LUMTOTKCUYHOCTM STUX COOMHEHMI 0Kasaslo, YTO OHM 00j1aJaiT yMme-
PEHHOJT TOKCMYHOCTBIO U BbI3bIBAIOT allOIITOTUUECKYIO T16esb KieTok auuuit MCF-7 u Hep G2
[5]. Opyroit knacc uarnburopo TDP1, nuasaagamMaHTaHbl, OKa3aInch MeHee 3G heKTUBHbI B
oTHOIeHUy ounineHHOro GepmenTa (IC50 okosmo 15 uM) [6], HO coemMHEHMSI ITOTO KiIacca He
TOKCMYHBI B OTHOIIIEHUM OITyXOJIEBbIX KJIETOK B KOHIeHTpanusx 10 100 uM. OtcyTcTBMe cOb-
CTBEHHOJ LIMTOTOKCMUHOCTHU SIBJISIETCSI BaSKHBIM MPEMMYIIECTBOM IIPU COBMECTHOM MCIIOJb-
30BaHMM COeIVMHEHMII C KTMHUYECKMMU TPOU3BOAHBIMY KaMIITOTEI[MHA.

[IponsBomHbie 7-TUAPOKCUKYMAapMHA, COAepKallye apoMaTU4YeCKUii MM MOHOTepIie-
HOBBII 3aMeCTUTEJb, 0KA3aMCh TAKXKe JOCTaTOUHO 3¢ deKTuBHbIMU MHTMOUTOpamu TDP1 ¢
BesimuvHamy [IC50 okosio 1 M. 9Tu coemuHeHMsT HETOKCUYHbBI B OTHOLIEeHUM Ki1eTok MCF-7
(CC50 > 100 pM) u crtoco6GHBI B KOHLIEHTpanuu 5 uM ycuiuBaTh HUTOTOKCUMUYHOCTb KaMIITO-
TelVHA B OTHOIIEHMM OITyXOJIeBbIX KJIeTOK M0 10 pa3. UHIMOMPYIOIIYI0 aKTUBHOCTD B IMaria-
30He KOHLIeHTpa1uii oT 1 g0 15 pM mposiBMIM TakKe MPOU3BOAHbIE IPUPOTHOTO COeNVHEHS
ycHuHOBOM Kuc1oThl (YK). O6HapyskeHO, UTO CTPYKTypHble Momudbukanuy YK BBemeHMEM
LIMAHOTPYIIIT IPMUBOIST KaK K YCMJIEHUIO BO3/IEICTBYMS Ha OUMIEHHBI (epMEHT, Tak U K CHU-
SKEHUIO IIUTOTOKCUYHOCTH.

Takum 06pa3om, paspaboTaHbl MHIMOMUTOPEI TDP1, mepcrekTUBHBIE 151 YBeIYeHus 3¢-
(bexTMBHOCTM MPOTUBOPAKOBOI Tepamuy, OCHOBAHHOJ Ha KIMHUUECKUX MHIMouTopax Topl.

1. Cortes Ledesma F. et al., Nature, 2009, 461, 674-678.

2. Comeaux E. Q. and van Waardenburg R. C. Drug Metab. Rev. 2014, 46, 494-507.
3. Pommier Y. et al., Chem. Biol. 2010, 17, 421-433.

4. Pommier Y. Nat. Rev. Cancer. 2006, 6, 789-802.

5. Zakharenko A. et al., Bioorg. Med. Chem. 2015, 23, 2044-2052.

6. 3axapenko A.JI. u dp., buoope. Xum. 2015, 41, 731-736.

IIpoexm noddepxcau epanmom PH® 16-13-10074
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OKCIOM3NOHHASA PEITAPAIINS HYKJIEOTUJOB: CTPYKTYPHBIE
OCHOBBI PACITIO3HABAHU S OBbEMHBIX ITOBPEXJEHUN

EBmokumos A. H.!, IToroB A. B.!, ITeTpyceBa 1. 0.}, JlaBpuxk O. 11.123

THHcmumym xumuueckoti 6uosozuu u ¢pyHoameHmanvHoli MeouuuHsl,
Hosocubupck, Poccus

2Hosocubupckuii 2ocydapcmaeHHulli yHusepcumem, Hosocubupck, Poccus
SAnmatickuti 2zocydapcmeenHslii yHusepcumem, bapuayn, Poccus

CucremMa 3KCUM3MOHHONM pemnapanuy HykiaeotunoB muekonutawmux (NER) yoanser us
cocraBa JJHK mmmMpoxuii ciekTp 0ObeMHbBIX HOBpeXmeHuid. IIpu sToM 3P deKTUBHOCTb yaa-
JIEHUSI IOBPEKIEHUIA C Pa3/IMYHONM CTPYKTYPOI MOXKET OTAMYATHCS Ha HECKOIbKO MOPSAKOB.
Bompoc o ToM, Kak cBSI3aHbl CTpyKTypa noBpexkaenust JTHK 1 a¢pdeKTMBHOCTb ero yaaaeHus,
MpuBaeKaeT BHMMaHNe 3HaUMUTebHOTO UKcia UccaenoBaTeei.

MogemnbHble JJHK-CTpyKTYphI, KOTOpble UMUTUPYIOT CyOCcTpaThl 1 umHTepMenuaThl NER,
LIMPOKO UCHONAb3YIOTCS AJIS1 M3yUYeHMsI 3TOM CUCTeMbl B AKCIIepMMeHTax in vitro. Hacrosimas
paboTa IOCBSIIEHa M3YUYEHMIO CBOVICTB HECKOJIbKMX MomenbHbiX JTHK, comepskamyx o6beM-
HbIe MOBPEXIEHMS C Pa3JIMUHON CTPYKTYpoit. MogenbHble THK GbLIM MOTYYEHbI C UCIIONIb30-
BaHMEM MOIMMUIIMPOBAHHBIX HYKIEOTH IOB, & TAK’Ke HEHYK/I€O3UAHbIX PeareHTOB.

Bbu10 McciemoBaHo BAMSHYE BBeIeHNSI 00beMHOI0 a/IIyKTa Ha TeMITepaTypy IIaBaeHMs
u yron usruba JJHK-gyriecka, a Takke CpOACTBO K COAepKallyM MOBPEKIEHMEe MOeIbHbIM
IOHK 6enka XPC, BoinosHsoniero B rmpouecce NER posnb ceHcopa noBpexkmeHusi. OxkKuaanoch,
YTO YKA3aHHBIN PSIZ XapaKTePUCTUK OYAeT OMHO3HAYHO OIMPEeAesITh U CyOCTpaTHbIe CBOCTBA
mogenbHbIx JTHK. OgHako mpu vcciemoBanuy 3G (MeKTMBHOCTY yaaleHs] 00beMHBIX ITOBPEsK-
nmenuit 3 cocraBa JTHK cybcTpaTHble cBOVICTBA HEKOTOPBIX MozaenbHbIx JHK 3ameTHO OT/IM-
YaJIMCh OT MIPOTHO3UPYEMBIX B TY WJIM MHYIO CTOPOHY. [IJIT TOTO, YTOOBI BBISIBUTD CTPYKTYPHbBIE
OCHOBBI 3TOTO SIBJIEHMSI, OblIa ITPOBeIeHa CUMYJISIIINS MOJIEKYIISIPHOM TMHAMMUKM MOAETbHBIX
IOHK.

Bbutn 06Hapy>KeHbI HECKOIBKO MHTEPECHBIX 0COOEHHOCTE CTPYKTYpbl MoaenbHbIX THK,
B YAaCTHOCTY HECKOJIbKO 00J1acTelt JecTabuam3anyy perysipHoi ABYLEIIOUeTHOM CTPYKTYPBhI
IOHK-nmymaekca. Takke 6bI0 IPEIJIOKEHO BO3MOKHOE 00BbSICHEHME BIMSIHUS TaKUX obiacTeii
Iectabmimisauyy Ha 3¢ (GeKTMBHOCTh Y3HABAHMSI U perapalyy moBpeskaeHuii B mporecce NER.

Paboma evinonvera npu ¢uHarcosoli hoddepxcke epanma PHD N° 14-24-00038
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B3AMMOJIEICTBUE PA3JIMYHBIX IIYTEN PENNAPAIIVU B ITPOIIECCE
AKTUBHOI'O JEMETUJINPOBAHUSA JHK

I'pun U. P.M2 VmeHko A. A3

THMHcmumym xumuueckoti 6uonozuu u ¢pyHoamernmanwvHoti meduuurst CO PAH,
Hosocubupck, Poccus

2Hosocubupckuii 2ocydapcmaeHHulli yHusepcumem, Hosocubupck, Poccus
SCNRS, UMR 8200, Institut de Cancérologie Gustave Roussy, Villejuif, France

B kieTkax MJIEKOMMUTAIOUIMX MPOLECC SMUTeHeTUUYECKOTO PerporpaMMUPOBAHMS BKITIO-
yaeT akTMBHOe JemMeTwipoBanye THK ¢ okucieHemM u/vim ge3aMUHUPOBAHMEM 5-MeTuI-
uyurtosuHa (5mC), katanusupyemoe koMmruiekcamu 6enkoB TET 1 AID/APOBEC cooTBeTCTBEH-
HO. MoJieky/ISIpHBI MexaHU3M aKTUBHOTO AemMeTuaupoBanus [JHK ocTaeTcst HEBbISICHEHHBIM,
HO MMEIOTCSI CBUJIETEeNbCTBA TOTO, UTO MPOIECC MOXKET IMPOTeKaTh C yyacTueM perapaimumn
IOHK. Hanpumep, ymaieHue 1 3aMmelleHne Mpou3BOAHbIX 5SmC MHULIMUPYETCS HEKOTOPhIMU
IHK-rnmuko3smiaszamMu B XoAe SKCUM3MOHHOMN perapaiyy 0CHOBaHMi1. Ho mpy 3TOM BO3HUMKAET
BOIIPOC, KaK KJIeTKaM yaaeTcsl u36eratb reHOTOKCMUECKOTO CTpecca Mpy ObICTPOM HaKOILIe-
HUY MHTepMeAMaTOB penapanyuu. HemaBHO 6bUIO TOKA3aHO, YTO HEKAHOHMYECKAsT perapanyst
reTepoAyIjieKCOB MOXeT MPMHMUMATh yuyacTye B perapaiuy OKUCIUTETbHbIX OBPEXIEeHM
IHK, mpy 5TOM BHOBb CMHTE3MPYETCS MPOTsDKeHHbIN ydyacTok JJHK.

B manHOII paboTre 6bUIM CKOHCTpyMpoBaHbl darmuaHbie THK cy6cTpaThl, comepsKkaliye
npoun3BomHbie 5mC ¥ MeTUMIMPOBAHHbIE METKM ISl TIOMCKA U OI[@HKM BKJIaIa Pas3HbBIX ITyTe
pemnapaiuyu B nemetmarpoBaHue JJHK B KIeTOYHBIX SKCTPAKTaX MJIEKOIIUTAKOIIMX. MbI mpo-
JIeMOHCTPUPOBAINU, YTO MPOM3BOLHbIe 5mC MOTYT HAIIPSIMYIO WJIM OTIOCPEAOBAHHO perapu-
POBaThCSl KAK HEKAHOHMYECKOI perapalieli reTeponayIlJIeKCOB, TaK U SKCIM3MOHHONM pemnapa-
LI OCHOBaHMii. Bosee Toro, ypesimueHue umcia mpousBogHbIX 5SmC B IPOMOTOPHOI 061acT
3MUTeHeTUYEeCKM TOJABJIEHHOTO PeropTepHOro reHa MPUBOAMIO K peakTUBalMM €ro 3KC-
Mpeccuy B MBIIIMHBIX KieTKaX. [lomyyeHHbIe JaHHbIE MTOATBEPKIAI0T COBMECTHOE JIeliCTBIe
SKCUM3MOHHON perapanyy OCHOBAaHUI M HEKaHOHMYECKON pemnapaiuyu reTreponyriekcoB B
rpoliecce yaaaeHss MHOXXeCTBEHHbIX HeCTaHAAPTHbIX Map OCHOBaHMIA /1J1s1 3aBepIleHMs IPOo-
1ecca akTuBHOro aeMmetuanpoBanus JJTHK B KiieTKax MIEKOIIUTAIOIIMX.

Paboma noddepxcara eparnmom PH®D 14-24-00093

108



MEXIVYHAPOIOHAS KOHOEPEHI N "XUMUYECKASL BUOJIOTUA"

DNAPOLYMERASEIOTAAS ONE OF THEPARTICIPANTS OF CLUSTERED
DAMAGE REPAIR

Belousova E. A., Lavrik O. I.

Institute of Chemical Biology and Fundamental Medicine, SB RAS, Novosibirsk, Russia

Multiple DNA lesions occurring within one or two turns of the DNA helix known as
clustered damage are a source of double-stranded DNA breaks, which represent a serious
threat to the cells. Repair of clustered lesions is accomplished in several steps. If a clustered
lesion contains oxidized bases, an individual DNA lesion is repaired by the base excision repair
mechanism (BER). One of the BER stages involves specialized DNA polymerases after excision
of DNA damage. Here, we investigated DNA synthesis catalyzed by DNA polymerase iota using
damaged DNA templates. Two types of DNA substrates were used as model DNAs: partial DNA
duplexes containing breaks of different length, and DNA duplexes containing 5-formyluracil
(5-foU) and uracil as a precursor of apurinic/apyrimidinic (AP) sites in opposite DNA strands.

For the first time, we have shown that DNA polymerase iota is able to catalyze DNA
synthesis using partial DNA duplexes having breaks of different length as substrates. In
addition, we found that DNA polymerase iota could catalyze DNA synthesis during repair
of clustered damage via the BER system by using both undamaged and 5-foU-containing
templates. We found that hPCNA (human proliferating cell nuclear antigen) acting here as
a replication protein increased efficacy of DNA synthesis catalyzed by DNA polymerase iota.

This study was supported by the Russian Foundation for Basic Research N°14-04-00268
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PEIMMAPAIIMS KJIACTEPHBIX IOBPEXJIEHUY THK C VYACTUEM
BEJIKOB 3KCIIM3UOHHON PEMNAPAIIUM OCHOBAHUI U
HYKJIIEOTNO0B

Peukynosa H. 1., Crapoctenko JI. B., Jle6enena H. A., KoBasnb B. B., Jlom30B A. A.,
JlaBpuk O. .

Hucmumym xumuueckoti 6uonozuu u pyHoamenmanwvHoti meduyurst CO PAH,
Hosocubupck, Poccus

B pesynbTaTe KOMOMHMPOBAHHOTO IECTBUS PEaKIMOHHOCIIOCOOHBIX MeTab0INTOB GeH-
3[a]Jmupena (BP) u okucnuTensHoro crpecca B JJHK MOTyT BO3HMKATh KilaCTepHbIe OBPEXIe-
HMSI, coflepyKalie OMHOBPEMEHHO 0ObeMHbIe XMMUYECKMEe aaayKThl U allypyHOBbIe/alpy-
MuauHOBbIe (AP) caitTel. VcripaBiieHne TaKux MOBPEXKIEHMIT TpebyeT KOOPAMHUPOBAHHOTO
JIeViCTBUS ABYX CUCTeM 3KCIm3uMoHHONM penapaunu THK, nykneornnos (OPH) u ocHOBaHMI
(9PO) cooTBeTCTBEHHO, IJ151 TpefoTBpalleHns BO3HMKHOBeHMs B [JHK nByxiiernoueunsix pas-
peiBOB. C ucnonb3oBaHuemM mogenbHbiX [IHK mcciemoBaHa pemnapaiius AP-caiita B cocTaBe
Kjacrepa c (+)cis- uau (+)trans-BPDE-N2-dG (BP-dG) ¢ nmomoiubio ¢pepmeHToB IPO: AP-3H0-
nykieass! 1 (APE1) u JJHK-mmonmmepas B (Polp), A (Pol)) u 1 (Polt), a Takske B3aMMOeiiCTBIE C
takumu JHK dakropoB OPH u ux BiausHue Ha 3pdeKTUBHOCTb Tuaponmusa AP-caiita. IToka-
3aHO, UTO 3 deRTUBHOCTDh TMAponau3a AP-caiita, katanusupyemoro APE1, 3aBucuT B 60/1b-
1IeJi CTeIIeHN OT IOJI0KEHUSI OTHOCUTENbHO BP-dG, ueM OoT M30MepHOI (GOpPMBI ITOCTIeTHErO.
CkopocTb ruaponansa AP-caiiTa HarIpOTUB MOIUGUIMPOBAHHOTO OCHOBAHMUS MM B IIOJIOXKe-
HVY -1 (COBMHYT Ha OOVMH HYKJIEOTH] B 5'-HampaBjaeHUM 1IeNy) He3HAUUTETbHO OT/INYAIACh
ot KoHTpoabHOI [THK 6e3 BP-dG, Torma kak casur AP-cajita B 3'-HampaBjaeHuu (II0JIOXKeHe
+) 3HAUUTETBHO CHYDKAT 3G ()EeKTUBHOCTD ero ruaponsa. CKOpoCTh TUAPOIM3a Oblia BhIIIE B
MPUCYTCTBUM trans-u3omepa ns Bcex uccienoBanubix JJHK 3a nckmouennem JHK AP+3-BP.
[TpoBemeHHOE METOIOM MOJIEKY/ISIDHONM AMHAMVKMU MofenupoBanue koMmrekca APE1L ¢ [THK
oKasaJio, uto B ayrmekce AP -BP ocraTok BP pacronaraercs B obnactu usruba JHK-crimpa-
JIM, BO3HMKammero mpu csaspiBanny JTHK depmeHTOM, ¥ HEITOCPENCTBEHHO KOHTAKTUPYET
C aMMHOKUCIOTaMM aKTUBHOTO 1I€HTPa U KaTaIUTUUECKM BaXKHBIM MOHOM Mg*. B aTtom my-
iekce trans-xkoHourypauust BP-dG cymiecTBeHHO HapyIiaeT reOMeTPUI0 aKTUBHOTO IeHTpa
APE1, T.K. MaccuBHbBII ocTaTOK BP BHempsieTcs B cTpyKTypy Komiuiekca APE1 ¢ THK B o6iactu
pacmeruisieMoii hocdoanadupHoit cBsSI3u ¢ 5'-KoHIia oT AP-cajiTa, TeM CaMbIM 3aTPYIHSIS €ro
ruaponns. ITokasaHo, uto XPC—RAD23B - daxrop DPH, oTBevamonuii 3a mepBUYHOE y3HABa-
HJe TIOBPEXKAEHMS], — CTUMY/INPYeT SHAOHYKIea3HYI0 ¥ MHIMOupyeT 3'-5'-9K30HyKIea3HyIo
akTuBHOCTb APE1.

VccremoBana crioco6HOCTh PolB, Pold u Pol kKaTanm3mMpoBaTh peakinio 3aroHeHsT Ope-
1M, BO3HMKAIOIIel mocje rugponnusa AP-caiita, Haripotus BP-dG. [TokasaHo, UTO Ipu OIrpe-
JeJIEHHbIX YCUIOBMSIX (KOMOMHALMS MOHOB Mg /Mn?" 1 HU3KO¥ MOHHOI cyibl) Polf u Poli ka-
TaIM3UPYIOT OMIMOOUYHOE BKIIOUEHE JII0O0TO HYKJIeOTHIa HAIIpOTUB 060uX n3omepoB BP-dG,
Torga Kak Pol) ceyleKTMBHO BK/IIOUaeT KoMiuieMeHTapHblii dCMP HampoTus cis-mMsomMepa, 4To
IT03BOJISIET MTPEATIONOKUTD KTIOUEBYIO poiib Pol\ B permapaiiuu Takoro poja MmoBpeXKIeHNA.

Paboma noddepxcara PH® (zpanm 14-14-00501) u PODU (zpanm 14-04-00268)
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JHK C OBBEMHBIMU 3AMECTUTEJISAMUN KAK UHCTPYMEHT
VCCIEJOBAHUS MPOILIECCA DKCIIM3UOHHOW PENMMAPALIUU
HYKJIIEOTNO0B

[MetpyceBa U. O. !, JlykbssHunkoBa H. B2, EBgokumos A. H. !, JlaBpuk O. 1123

THMHcmumym xumuueckoti 6uonozuu u pyHoamenmanwvHoti meduyurst CO PAH,
Hoeocubupck, Poccus

2Hosocubupckuii 2ocydapcmeaeHHuili yHusepcumem, Hosocubupck, Poccus
SAnmatickuti 2zocydapcmeenHslii yHusepcumem, bapuayn, Poccus

CucreMa 3KCIM3MOHHON pemnapanyum HykineoTuaos (3PH) pacriosHaert u yganser pasHo-
0b6pasHble M0 CTPYKTYpe 0ObeMHbIE TTOBPEKIEHMS, MCKAKAIOIIVE PETYISIPHYIO ABYCITMPAITb-
Hy10 cTpykTypy JHK — MogmduKkamym a3oTUCThIX OCHOBaHMIA, BOSHMUKAIOIINE B Pe3y/bTaTe
BO3AelicTBUSI YO 1 raMma-u3IydeHns], a TAaKKe XMMUIECKM aKTUBHBIX BeIlleCTB, B TOM UMCe
XMMMOTEepaIreBTUUECKMX MTperapaToB. M3BeCTHO, UTO MIMpoKas cybeTpaTHast CrienduIHOCTh
OPH ompepensieTcss MEXaHM3MOM PaclO3HABAHUSI MOBPEXAEHHBIX YUaCTKOB KOMILUIEKCAMM
CeHCOPHBIX 6eK0B. OMHAKO ApaMaTUIecKue pasinuuus B CKOPOCTSIX yOaaeHsI IIOBPEKIeHNIA,
XapakTepHble i mpoitecca OPH, mameko He BO BcexX CTydyasx HaILIM CBOe OObsiICHEHME. 3Ha-
HHe feTtanert MmexaHusMma JPH u CTpyKTypHBIX xapakTtepucTuk nospexaeHHoi [JHK, ompe-
JIeJISTIOIINX CKOPOCTh perapaiuy, MpeacTaBisieT OTPOMHBIN HAayUHBIM M NPAKTUYECKUI MH-
Tepec. AKTYaJIbHOCTb TaKMX MCCIeNOBaHMIT 00yCIOBI€Ha pacliMpeHneM criekTpa GakTopoB,
He6IaronpusITHO BO3EIICTBYIOIIMX HA TeHOM uejoBeka. Kpome Toro, 60IbIIMHCTBO MCIIOb-
3yeMbIX B KJIMHUKE TPOTUBOOITYXOJIEBBIX AaT€HTOB TAKKe Pean3yI0T CBOI IIUTOTOKCUIHOCTb,
noBpeskmast JHK. OmHaKko BeIeICTBYE MIMPOKOI CYOCTPATHO CIelM(pUIHOCTI, XapaKTepHO
D711 perapaTuBHONM Mammubl OPH, 6e/ky pernapaliiy MpensiTCTBYIOT COXPAaHEHMUIO 3TUX I0-
Bpexknenuii B IHK, a ciemoBaTenbHO, U JIe4eOHOMY IeCTBUIO MpernapaToB. TakuM o6pa3om,
TTOHMMaHNe MeXaHU3MOB (YHKIMOHUPOBAHMST OETKOBBIX KOMILIEKCOB ¥ BO3MOKHOCTh OTIe-
PaTUBHOM OLIeHKM (PYHKIIMOHATBHOTO cTaTyca cucteMbl OPH ¢ MCHOIb30BaHEM MOIETbHbIX
IHK, BXOAAT B ITlepevyeHb yCI0BUIT YCIIEIIHOTO AM3aliHa MpenapaToB sl XMMUOTepanun OH-
KOJIOTMYeCKUX 3a060IeBaHMiA.

Pe3ynbTaThl IPOBEIEHHOTO HAMM aHaIM3a CBOVICTB psima MomenbHbIX JTHK-aHamoros cyo-
crpata OPH, comepskaninx HeHYKIe03uaHbIe 3BeHbsI NANt 1 nFlu, GTopXaopasumonupuInIb-
Hble U ¢ropasumobeHsonsibHbie TpousBogHbie dC u dU, ¥ ux B3aMMOAECTBUS ¢ 6eIKaMu
cucteMbl OPH yKka3bIBaloT Ha GOJIBINION BKIAJ, STAlla BepubUKaIuy MOBPEKAEHUS B CKOPOCTh
ero ymanenus us JJHK.

BrIpaskeHHbBIE CyOCTpaTHBIE CBOVCTBA psima cuHTeTMuecKux JJHK MMO3BONMSIOT OIeHUBATh
crienMUUecKyI0 SKCIM3MOHHYIO aKTUBHOCTh B KJIE€TOUHBIX M TKAHEBBIX IKCTPAKTAX. MbI 1MO-
jlaraeMm, 4To JajbHeliliee pa3BUTHe HAMIMX paboT MO3BOJINUT Pa3BUTh METOJ, OIIEHKY CTaTyca
cuctembl DPH 3ykapuoT Kak in vitro, Tak ¥ in vivo, KOTOPbIH TTO3BOJUT IIPOBOAUTH M3Mepe-
HMS HA SMUAEMMOIOTMYECKOM YPOBHE. TO IIPUBEIET K 60see ITyOOKOMY IMTOHMMAaHUIO POJIU
JIAHHOJ pernapaTUBHON CUCTEMBbI B IPOSIBJIEHUY OHKOJIOTUYECKMX U APYTUX NaTOMOTUIA.

Paboma evinonvera npu uHarcosoli noddepicke zpanma PHD N° 14-24-00038
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N3YYEHUE KOPOTKOXHWBYIINX KOMIIVIEKCOB CUCTEMBbI
PENTAPAIIMY MUCMATYEN E. COLI C TIOMOIIbI0 ®UKCALIUU
BEJIKA MUTS HA THK

MonaxoBa M. B. !, Psa3anoBa A. 10.!, Ky6apesa E. A.!, ®puaxodd I1.2

'HayuHo-uccnedosamensckuti uHCMumym u3uko-xumuueckoti 6uonozuu umeHu
A.H. Benosepckozo, Mockosckuti 20cydapcmeeHHblll yHugepcumem umeHu

M.B. J/lomoHocosa, Mockea, Poccus

Hucmumym 6uoxumuu, YHusepcumem umenu IO. Jlubuxa, Iuccen, l'epmarus

Cucrtema pernapauyy HEKaHOHMYECKUX IMap WIM MMUCMaT4del, MOJy4YMBIIasi Ha3BaHUeE
MMR (ot anr. Mismatch repair system), ucrmpasisieT omm6Ky, JOMYIIeHHbIE TTOIMMepa3oit
npu pervkanyy JTHK. OmHMM 13 OCHOBHBIX GE€JIKOB CUCTEMBI perapauuu ssjisiercs MutS,
KOTODBIN y3HaeT U cBs3biBaeT JJHK B MecTe HaxoxaeHMs mucMmaTya. [locne cBsizpiBaHuss ATO
MutS m3MeHsieT KOHGOPMAIIMIO ¥ B3aMMOAENCTBYET CO CJIEAYIONIMM YUYaCTHUKOM CUCTEMBbI
penapauuy — 6eakom MutL. Komriekcsl 6e1koB pernapauny ¢ JHK sBisiioTcss KoHGopMalu-
OHHO MOABVDKHBIMU, UTO 3aTPYAHSIET UX U3yUeHMe.

L5t pereHust 3TOV Mpo6eMbl HaM¥ ObUT TIPEJIOKeH METOJ, IOyYeHMsI KOHbIoTaTa MO-
HOLIMCTEeMHOBOI opMbl 6enka MutS ¢ mogudunposanHoii IHK, cogepskaiieii B 5-oM Io-
JIO)KEHUM OCTaTKa TUMUAVHA MUPUIVIIAUTUOTPYIIY Ha JIMHKePaX pa3JIN4yHON IINHbL. Takke
6B pa3paboTaH CII0co6 OUMCTKY KOHBIOTaTa, IO3BOJISIONINIT COXPAHSITh CIIOCOOHOCTh MutS B
ero cocrase crubaThb 1 pasrubars JHK [1].

B maHHOIT paboTe B TOMOT€HHOM COCTOSTHUM TIOJTyY€HbI KOHBIOTATbI MYTAHTHBIX (OPM
MutS(N497C) n MutS(A336C) ¢ THK. B mepBom cryuae JTHK sadukcupoBana B o6macty MutS,
comprenHoit ¢ JHK, HO He ydacTBYIOIIEil B paco3HaBaHUM MMCMAaT4a, BO BTOPOM — B IO-
soctu, popMuUpyIOIIeiics TIpy M3MeHeHUM KoH(opMarmy 6eKka Ha «CKOMb3SIIINI 3a5KMM».
Metomom FRET mokasaHa CIIOCOOHOCTBH BbIfe/NeHHbIX KomIuiekcoB MutS-JIHK B3ammopeii-
cTBOBaTh ¢ MutL. OmHako MutL ¢ 6osbiiieit cKopocThbio U 6ojee 3(hGEKTUBHO CBSI3bIBAETCS C
MutS(N497C) B cocTaBe KOHbIOTaTa o cpaBHeHuio ¢ MutS(A336C)-OHK. Takum o6pa3om, mo-
Ka3aHo, uTo koMmIuiekc MutS(N497C)-IIHK siBaseTcs: mpeanodTUTE/bHbIM IJISI TIPUBIE€YEHUS
MutL u manpHeimen aktuBanun Bcedi cucrembl MMR.

V3yueHa KuHeTHKa o6pa3oBaHust Komruiekca MutL ¢ MutS B cocTaBe KOHbIOTATA JIJIST Pas3-
HbIX KOH(OOPMALMOHHBIX COCTOSIHMI 6eka MutL («OTKpbITasi» U «3akpeiTash» Gopmer). IIpo-
JeMOHCTPUPOBAHO, UTO CKOPOCTh 00pa30BaHMs TPOiHOro Kominiekca MutL-MutS-IHK u ero
KOJIMYECTBO 3aBUCST He TOIBKO OT MecTa ciinBky MutS ¢ IHK, HO u OT giMHBI IMHKEpa MEXAY
6enkom u JJHK. ITpeaioskeHHbIN TOAXO0, ITO3BOJISIET BhISCHUTH TonoxkeHne JJHK oTHOCKUTEb-
HO MutS 1 MutL B TpOifHOM KOMILIEKCE Ha OIpeAesIeHHO cTaauy GYHKIIMOHUPOBAHMUS CU-
CTeMbl pernapanum.

1. Monakhova M., Ryazanova A., Hentschel A., Viryasov M., Oretskaya T., Friedhoff P,
Kubareva E., J. Chromatography A., 2015, 1389, 19-27.

Paboma nposodunace npu noddepxcke epaHma PODU (N° 16-04-00575)
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BJIUSSHUE AJIBTEPHATUBHOTO CIIJIAVMICUHTIA I10 BTOPOMY 3K30HY
HA THK-IIOJIUMEPA3HVIO U IP®-JIMA3HVIO AKTUBHOCTU
IOIHK-TIOJIUMEPA3BI MOTA

Kaszauenko K. 0., Mupononbckas H. A., 'ennnr JI. B., TapanTyn B. 3., Makaposa A. B.

HHcmumym monexynsipHoii 2enemuxu PAH, Mockea, Poccus

CrnenyanusupoBanHas JHK-nonumepasa iiora (Pol iota) Y-cemeiicTBa o6GiafaeTr Kak
IOHK-nonumMepasHoii, Tak U AP®-11Ma3HOM aKTUBHOCTSIMH, YUYAaCTBYS B PEIUIMKALUYU Yyepe3 T0-
BpeXIeHMs U B 9KCIM3MOHHOM pernapauyy OCHOBaHMI1. Mbliiy JuHUM 129/] 4acTo MCIONb-
3YIOTCS [JIS1 MiccnemoBaHuii GyHKImit Pol iota, TOCKOMBKY CoepsKaT CTOI-KOIOH BO BTOPOM
sKk30He reHa POLI, UTO MpUBOIUT K CMHTE3Y YKOPOUEHHOTO HeyHKIMOHAIBHOTO 6eKka. Of-
HaKO MbI OGHAPYKWJIN, UTO B OpraHm3Me MbIiieii inHuM 129/] TpoucXoauT aibTepHaTUBHbIN
criaiicuar MPHK Pol iota ¢ BbhIpe3aHueM BTOPOTO 9K30HA UM BOCCTAHOBJIEHMEM PaMKU CUM-
ThIBaHMS. MBI BBIIEIUIN U VICCIemOBaIM cBOMcTBA Pol iota mMbImy 6e3 BTOpOTo 9K30HA. BpITO
MOKa3aHo, YTO Jejelisi BTOPOro 5K30Ha MpuBOAUT K motepe JHK-monumepasHoii aKTUBHO-
CTY B IIPUCYTCTBUYM MOHOB Mg2+ B KauecTBe Kodakropa JHK-mmonmnmepasHoit peakuyy. OgHa-
Ko cmabast JHK-1monumepasHast akTMBHOCTb COXPAHSIETCS B IIPUCYTCTBUM MOHOB Mn2+. Boio
TaKke 06HAPYKEHO, UTO aJIbTePHATUBHBIN CIUIA/ICYHT IT0 BTOPOMY 5K30HY He IIPMBOAUT K I10-
Tepe nP®-nmasHoit aktuBHOCTHM Pol iota. [TomydyeHHbIe JaHHbBIE He ITO3BOJISIOT paCCMaTPUBATh
MblIelt muaun 129/] B KauecTBe aHayiora Mojienu HokayTta Pol iota.

Hccnedosatue svinontero npu noddepicke npozpammolt Ipesuduyma PAH MKE «Hoeble epyn-
nost», POOU 15-04-08398 u ponda /1. 3umuna «JuHacmus»
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COMPARATIVE INVESTIGATION OF INTERACTION OF PARP-1 AND
PARP-2 WITH APURINIC/APYRIMIDINIC DNA

Kutuzov M. M.! 3, Khodyreva S. N.:3, Ame J. C.2, Sukhanova M. V.}, Ilina E. S."3
Schreiber V.2, Lavrik O. I.}3

!nstitute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia
?Institut de Recherche de ’Ecole de Biotechnologie de Strasbourg, France
5Novosibirsk State University, Novosibirsk, Russia

The apurinic/apyrimidinic (AP) site is considered to be a common lesion in genomic DNA,
arising at a frequency of about 10,000 lesions per mammalian cell per day. If unrepaired, AP
sites present mutagenic and cytotoxic consequences to the cell. The number of AP sites can
increase dramatically under stressful conditions such as X-ray or UV light irradiation and
alkylating agent exposure. In mammalian cells, the repair of AP sites is generally processed
via functioning base excision repair (BER) system. One of the key regulatory proteins in BER
is PARP 1. Its role in response to DNA damage has been widely illustrated, the contribution of
another DNA-dependent PARP, PARP-2, has not been studied in details.

In this work we studied interaction of PARP-2, the closest homolog of PARP-1, with AP
sites and some BER proteins taking part in their processing. We demonstrated the capability
of PARP-2 to interact with AP sites forming stable complexes PARP-2-AP DNA. The repair
of AP sites in canonical BER is initiated through hydrolysis by AP endonuclease 1 (APE1) or
B-elimination via the activity of DNA glycosylases and other enzymes with associated AP lyase
activity. PARP-1 possesses the 5'-dRP/AP lyase activity. In contrast, PARP-2 is unable to cleave
AP sites, but like PARP-1, it displays the 5'-dRP lyase activity. PARP-1 and PARP-2, although
to a lesser extent, are able to inhibit the APE1 activity, with inhibition being regulated by
poly(ADP-rybosyl)ation. Like PARP-1, PARP-2 interferes with the activity of downstream BER
enzymes — DNA polymerase 3 and flap endonuclease 1.

Taken together, our results testify to probable additional regulation of BER by PARP-2.
Study of the mechanisms of PARPs involvement in BER can be essential for developing new
drugs for selective inhibition of these proteins.

This work was partially supported by Russian Scientific Foundation project N¢ 14-14-00501

114



MEXIVYHAPOIOHAS KOHOEPEHI N "XUMUYECKASL BUOJIOTUA"

CHEMICAL SYNTHESIS OF MONO-ADP-RIBOSYLATED PEPTIDES AND
OLIGO-ADP-RIBOSE CHAINS

Kistemaker H. A .V., Overkleeft H. S., van der Marel G. A., Filippov D. V.

Leiden Institute of Chemistry, Leiden University, Leiden, The Netherlands

The key role of ADP-ribosylation in various cellular processes is now well established [1].
However, the present level of understanding of the molecular details of ADP-ribosylation is
still limited. I am convinced that the availability of synthetic well-defined ADP-ribosylated
biomolecules is indispensable if one wishes to understand this process in depth. I present
synthetic strategies towards the preparation of mono-ADP-ribosylated peptides [2] and
oligo-ADP-ribose [3]. These synthetic well defined compounds become increasingly useful as
molecular tools to uncover the yet unknown aspects of the native ADP-ribosylation.

I discuss the solid phase synthesis of mono-ADPr-peptides and that of well-defined oligo-
ADPr-chain with particular focus on the most prominent challenges of the chemical ADP-
ribosylation. These are: synthesis of ribofuranosylated aminoacids [4], solid phase assembling
of poly-pyrophosphate chain and the preparation of hyper-glycosylated adenosine building
blocks. Our approach to the construction of the branched ADPr-chains are also discussed [5].

1. Ryu, K. W.; Kim, D. S.; Kraus, W. L., Chem. Rev. 2015, 115, 2453.

2. van der Heden van Noort, G. ].; van der Horst, M. G.; Overkleeft, H. S.; van der Marel, G. A.;
Filippov, D. V., ]. Am. Chem. Soc. 2010, 132, 5236.

3. Kistemaker, H. A. V.; Lameijer, L. N.; Meeuwenoord, N. ].; Overkleeft, H. S.; van der Marel, G.
A.; Filippov, D. V., Angew. Chem. Int. Ed. Engl. 2015, 54, 4915.

4. Kistemaker, H. A. V.; van der Heden van Noort, G. J.; Overkleeft, H. S.; van der Marel, G. A.;
Filippov, D. V., Org. Lett. 2013, 15, 2306.

5. Kistemaker, H. A. V.; Overkleeft, H. S.; van der Marel, G. A.; Filippov, D. V., Org. Lett. 2015,
17,4328.
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IMMUNOGENICITY OF DAMAGED DNA AND PROTEINS
BY ADVANCED GLYCATION END-PRODUCTS (AGES):
A PROBABLE BIO-MARKER FOR THE AUTO-IMMUNE DISEASES

Ahmad S."?, Khan M. S.%, Khan M. S.2, Ansari A.!?

Integral Research Centre-I, Integral University, Lucknow, India.
2Integral University, Lucknow, India.

Immunogenicity is the ability of a particular substance, such as an antigen or epitope, to
provoke an immune response in the body of a human or an animal. There has been a recent
development in the study of the immunologic behaviour of the modified DNA and proteins in
the induction and furtherance of immunogenicity [1].

Our Research group has shown that advanced glycation end-products (AGEs) plays a major
role in the structural perturbations of DNA, LDL and as well as HSA biological macromolecules
[2]. Glucose reacts non-enzymatically with protein amino groups to initiate glycation, the
early stage of the Maillard reaction and forms AGEs [3-4]. The AGEs thus formed has several
roles in the development of pathological conditions like, diabetes mellitus, arthritis and aging.
Recently, the role of carbonyl species modified human placental DNA in the induction of
circulating cancer auto-antibodies has also been reported [5]. Therefore, in my opinion the
auto-antibodies against the damaged DNA might be used for the early detection of the disease,
caused by reactive species.

1. Imteyaz M., Ahmad S., Moinuddin. Preferential recognition of methylglyoxal modified calf
thymus DNA by circulating autoantibodies in cancer patients. Ind Journal of Biochem and Biophys.
2011; 48: 290-296.

2. Ahmad S., Khan M. S., Akhter F., Khan M. S., Khan A., Ashraf ]. M. et al. Glycoxidation of
biological macromolecules: A critical approach to halt the menace of glycation. Glycobiology. 2014;
24: 979-990.

3. Akhter F., Khan M. S., Shahab U., Moinuddin, Ahmad S. Bio-physical characterization of
ribose induced glycation: a mechanistic study on DNA perturbations. Int | Biol Macromol. 2013;
58: 206-210.

4. Ahmad S., Akhter F., Moinuddin, Shahab U., Khan M. S. Studies on glycation of human low
density lipoprotein: a functional insight into physico-chemical analysis. Int ] Biol Macromol. 2013;
62: 167-171.

5. Shahab U., Tabrez S., Khan M. S., Akhter F., Khan M. S., Saeed M. et al. Inmunogenicity
of DNA-advanced glycation end product fashioned through glyoxal and arginine in the presence of
Fe3+: its potential role in prompt recognition of diabetes mellitus auto-antibodies. Chemico Biol
Int. 2014; 219; 229-240.
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KAK UHAYIOHUPOBATDb HAPABOTKY AHTUTEJI
3ATAHHONM CTPYKTVYPBI U KAK 3TO MOXET BbITh ITIOJIE3HO
OJis1 CO3JAHNA BAKIIUHBI ITPOTHUB BUY?

Tapanun A. B."?, Bapanos K. 0.}, Bonkosa O. 10.!, TopuakoB A. A.12,
I'ycenbHukos C. B.2, Kynem3un C. B.!, Hagkmuu A. M!., CokpatsiH A. M.,
Yepuukosa [I. C.2, Uukaen H. A.!

"Mucmumym monexyaspHoti u kiemouHoti 6uonozuu CO PAH, Hosocubupck, Poccus
2Hosocubupckuii 2ocyoapcmeeHHulli yHusepcumem, Hogocubupck, Poccus

Co3panre 3¢ddexTHBHON BaKUMHBI MPOTUB BMY B TeueHMe HECKOIbKUX HECSITKOB JIeT
ocraeTcsl Hanbosiee aKTyaabHOI 3amadeii MHYEKIMOHHO MMMYHOMOTUN. VCIomb30BaHHbIE
IO CUX TIOP MMMYHOTEHBI He MHAYIMPYIOT aHTUTeNA, CITIOCOOHbIe HEeMTPaM30BaTh IMUPOKOE
pa3Hoob6pa3ue BapMaHTOB Bupyca. TeM He MeHee, aHTUTENA MIMPOKOTO CIIeKTPa JIeliCTBUS,
nonmyuynBiie HasBaHue «broadly neutralizing antibodies» (bnAb), 6p11M O6Hapy)KeHbI Ha
no3aHux sranax BIY-mHbeKn y HeKOTOPbIX MauyeHToB. [I0CKonbKy MpoduaakTuieckoe
BBefieHMe bnAb mpenoTBpaiiaeT MHQEKUUIO, UX MHAYKIMS B HACTOSILIee BpeMsl CUMTAaeTCsl
[JIaBHOJA 11eJ1bI0 TIPU CO3aHMM BakUMHBI TpoTuB BUU. B ocHOBe bnAb neXXaT OTHOCUTENIBHO
penkue KOMOMHAIMM HACTeTyeMbIX (3apO/IbIIIeBbIX) V-TeHOB YesnoBeKa. [Ipy 3ToM, caMu 10
cebe 3apomplleBble TpealecTBeHHMKM bnAb (GL-bnAb) mioxo pacrosHaioT BUY-aHTUTeHbI
U He VHAYIUPYIOTCS uMu. [IpnobpeTeHne CriocoOOGHOCTY HelTpann3oBaTh BUY cBsi3aHO ¢ Ha-
KOIUIeHVeM G0IbIIoro KomnuecTBa myTanuit (ot 12 no 40%), B pe3ynbraTe MHOXeCTBEHHbIX
peaxkTyBaLyii COOTBETCTBYIOIIX B-KieToK.

TakuMm o6pa3om, [Jist MHAYKIMsS bnAb Mcronb3yemMble MMMYHOT€HBI TOJDKHBI: 1) CTUMY-
JMMpPOBaTh HauBHbBIE B-kineTku, Hecyue GL-bnAb, 2) o6ecrieunBaTh COMaTUUECKIUIT MyTareHes3
reHOB MMMYHOIJIOOY/IMHOB B HAIIpaBJieHuM co3peBaHust bnAb u 3) MUHMMU3MPOBATD UHTYK-
LMIO QHTUTENT MPOTUB M3MEHUYMBBIX IITaMM-creluduuHbix snutonos BMY. Mel npennona-
raem, 4TO TaKUM YCJIOBUSIM HamboJiee YIOBIETBOPSIIOT aHTUUIUOTUITMYECKIE areHThl U UTO
MCII0/Ib30BaHMe Cepur aHTUUIMOTUIIOB, HAaIIPaBAeHHbIX TPOTUB GL-bnAb 1 mpoMesKyTOUHbIX
BapMaHTOB CO3peBaHus bnAb, TO3BOIUT MOATOTOBUTH HEOOXOAMMYIO CTETIEHb COMATUUYECKOTO
MyTareHe3a V-TeHOB JIJIsl TeHepaluu bnAb mpu 6ycTepHoit uMMmyHM3auu BUY-aHTUTeHAMN.
B KauecTBe aHTUMMIMOTUITMYECKUX AT€HTOB 1IeJIeCO00Pa3HO UCIOIb30BATh MCKYCCTBEHHbIE
aHaJIOTM aHTUTEN Ha OCHOBe KapKaca 10-ro Fnlll-momeHna (Fn3) dubpoHekTrHA YeoBeKa. Mbl
roJyiaraeMm, 4yTo Ha 6a3e My/IbTUOMEHHBIX aHTUUIUOTUTTNYECKUX Fn3-6eKOB MOXKeT OBITh CO-
3[aHa YHUBepcasabHas raTdopMa I MHAYKIMK Y HallpaBaeHHOro apdrHHOTo CO3peBaHms
BUY-crennpuunbix bnAb.

B pamkax npoekrTa I10 IIpOBepKe 3TOJ KOHLENIMM II0JyYeHbl CIefylolie pes3yabTaThl:
CKOHCTPYMpOBaHa KOMOMHATOpHAs 6ubamoreka Fn3-qomMeHoB B IBYX opmaTax, mpegHa3Ha-
YeHHBIX /ISl CKpMHMHTA MeToamMy (haroBOTo 1 pubOCOMHOTO JUCIUIes; CO3/IaHbl CEHCOPHBIE
B-kseTouHble JTMHUYM, Hecymue MeMOpaHHble (OPMBI 3aPOIBINIEBLIX IMPENNIECTBEHHUKOB
VRCO1 u 10E8 - nByx Hamb6onee 3¢ heKTUBHBIX KIaccoB bnAb; MokasaHo, UTO MeT/ieBble yuacT-
k1 Fn3-10MeHOB B cOCTaBe UCKYCCTBEHHBIX TOMO- U reTepoonuromepoB 3G (GeKTUBHO CTUMY-
JUPYIOT crielbUYUHbI UMMYHHbI OTBET y MBbILIE.
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TEPAIIEBTUYECKUE IIPEITAPATBI HA OCHOBE BAKTEPNO®ATOB:
HACTOSIIEE ®ATOTEPAIIMU U BYAVYIIUE CTPATETUN

Bnacos B. B.!, Tuxkynosa H. B.!, Mopo3osa B. B.!, Kosnosa 0. H.!, Tannues [I. A.2

THMHcmumym xumuueckoti 6uonozuu u pyHoamernmanwvHoti meduuurst CO PAH,
Hosocubupck, Poccus;

2JTopoxcHas kauHuueckas 6onvHuuya Ha cm. Hosocubupck-I'nasoiti OAO «PXK/I»,
Hosocubupck, Poccus

B nociemHme roapl HabI0maeTCs BCE 6ojiee MMPOKOe pacIpoCcTpaHeHe MHPEKIMOHHbIX
3a60/IeBaHMi1, BbI3BAHHBIX JIEKAPCTBEHHO-PE3UCTEHTHBIMM OaKTEPUIMU. B CBSA3M € 3TUM BO
MHOTUX CTpaHax MOBBICWJICS MHTepeC K pa3paboTKe aJibTepHATUBHBIX CPEACTB aHTUMUKPOO-
HOJI Tepanuy. AHTUMMKPOGHBIE CBOVCTBA OaKTeprodaros, KOTOPhIE 3aUaCTYI0 OKA3bIBAIOTCS
3(heKTUBHBIMM HPOTUB GaKTepuii ¢ MHOKECTBEHHOJI JIEKAPCTBEHHO! YCTOMUMBOCTHIO, OT-
KPBIBAIOT OOJIbINNE BO3MOKHOCTY /IS MX TIPUMEHEHMS B CJTyyae pasjIMuHbIX MHOeKnit. B
OGOJIBIIMHCTBE CTPaH MCCIeOOBaHMS II0 MPUMeHeHUI0 6akTepuodaroB MpoBOASTCS B HACTO-
silee BpeMsl B CUMCTeMax in Vitro Uiy Ha MOJeNbHbIX KMBOTHBIX. B Poccuiickoit ®emepaniin
HaKOTUIeH YHMKAIbHBIN OIBIT MIPMUMEHEeHNsT 6aKkTepnodaroB B MeauIlMHe, TepareBTUIecKue
npenaparsl 6akTeprodaroB MPOU3BOASITCS B IPOMBIIIEHHOM MaciuTabe M pas3pelleHbl IJIs
KIMHNYECKOTO TpMMeHeHus. Pe3ynbraTsl darorepanyy MpoaeMOHCTPUPOBAIN TIPEeUMYIIe-
cTBa (haroBbIX IperapaToB: OBICTPOTA AEMCTBMUS; BHICOKAS CIIENMMOUUYHOCTH OTHOCUTETHHO
MHGEKIIMOHHOTO areHTa ¥ OTCYTCTBYE HETAaTUBHOTO BIMSHMS Ha MUKPOOMOM UeI0BeKa; «9KO0-
JIOTUYHOCTbh» IIPEIapaToB, OCHOBAHHbBIX HA IIPUPOAHBIX 1, KaK MTPaBUIIO, IMPOKO pacrpocTpa-
HEHHBIX 00BEKTaX; BO3MOKHOCTb IMPMMEHEHMST B KOMIUIEKCE C IPYTUMU TepareBTUIeCKUMU
CpencTBaMM, BKIIOYAs aHTUOMOTHUKM; OTCYTCTBYE TOKCUMYECKOTO BIVSIHMSI Ha OpraHM3M ue-
JIOBEKAa; MeJIeHHOe, TI0 CPABHEHMIO C IIPYMEHEeHEeM aHTUOMOTUKOB, BO3HUKHOBEHVE pe3y-
CTE@HTHBIX OaKTepuii; ClIOCOOHOCTh paspyllaTh OMOIIEHKNM ; HU3KAas LIeHa U T.7.

OCHOBHBIM YCJIOBMEM TMPUMEHEHUs TepareBTUYeCKOro OGakTepuodara JODKHO CTaTh
HaJIMuMe YyBCTBUTEIBHOCTY K HEMY MMUKPOOpPTaHM3Ma. JTO IpeAIioiaraeT mpoBemeHne 6bi-
CTPOTO ¥ KAUeCTBEHHOI'O0 MMUKPOOMOJIIOTMYECKOTIO aHa/lM3a U ONepaTUBHbBIN BbI6OP (haroBoro
npenapara uian (paroBoro KOKTes, MMKPOOMOIOIMUECKIIA KOHTPOJIb Tepanuu. B TeueHmne
2010-2014 rr. B UXB®M CO PAH coBMecTHO ¢ JKeie3HOAO0POKHOI KIMHUYECKOI OOIbHUIIEN
r. HoBocu6mpcKka B paMKax 9KCIIepMMEHTATbHOTO KIMHNYECKOTO MCCIeI0BAHMS ITPOBOIMIIACH
(darorepanus uHGEKIMIT Y MAIMEHTOB, TOCITUTAIM3UPOBAHHBIX C CMHIPOMOM AMabeTuye-
CKOJt cTOTBI. VI3 06pa3sIoB, B3SIThIX U3 MHOUIMPOBAHHBIX TPODUUECKNX SI3B, BHICEBAIN MU-
KpOOpPraHu3Mbl, ¥ B 91% ciryuaeB ObUM OTIpeeieHbl OaKTepuaibHbIe are€HThI, IPUUEM Yalle
perucTpupoBagach cMenianHas nHexuus. B 68% ciaydyaeB Mpu BBISIBIEHHON (HarouyBCTBU-
TEJIbHOCTY MPOBOAMIACH (parorepamniuss METOAOM aIIuIMKaluii B TeueHue 5-7 mHeii. darore-
parms gaja monoxkuTenbHblii b dext B 100% cryuaeB ¢ MoHOMHbeKIMsIMI, 1 B 40 % ciydaeB
C MUKCT-UHOEKLIVSIMMA.

HaxorieHHBI OIBIT KIMHUYECKOTO IPUMEHEHMSI MPOAEMOHCTPUPOBAT BO3MOKHBIE
IyTY pasBUTHS darorepanuy M HeOOXOOMMOCTb BbIPAOOTKM KIIOUEBBIX MPUHIIAIIOB MIpUMe-
HeHMs 6akTepnodaros B OyIyIIeM.
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VICIOJIb30OBAHUE AHTATOHUCTA ®AKTOPA HEKPO3A OITYXOJIEMH,
KOJIVMPYEMOTO BUPYCOM HATYPAJIbHOH OCIIHI,
I TEPAIIMU XPOHUYECKHUX BOCITAJIUTEJABHBIX COCTOSSHUM

HlenkyHnos C. H.!, Tunesa U. I1.}, Tpery6uax T. B.!, Hemomustux T. C.1,
MaxkciotoB P. A.!, Opnosckast Y. A.2, CunkoB A. H.2, Cenaukos C. B.?

'TocyoapcmeeHHblll HayuHbLTl YeHmp supycoozuu u GuomexHonozuu «Bekmop»,
Konwuoso, Poccus
Hucmumym ¢yHoameHmanwbHoll u KauHuueckoli ummyHonozuu, Hosocubupck, Poccus

Hapymenne cuuTe3a daxropa Hekposa omyxosneii (TNF) siByisieTcst IpUYMHONM psiia BOC-
MMaJIUTEIbHbIX 3a60/ieBaHMii y yemoBeka. [Ipob6iema momcka HOBbIX TNF-aHTaroHmcToB He
yTpaTuiia CBOe OCTPOTHI 0 HACTOSIIET0 BpeMeHu. Bupyc HaTypanbHoii ocribl (VARV) copep-
SKUT TeH, HampaBJstionmii cuaTe3 6eaka CrmB, cocTosmero u3 AByxX JOMeHOB: N-KOHIIEBOTO,
TNF-cBsi3piBatoliero, u C-KOHIIEBOTO, CBSI3bIBAIOIETr0 XeMOKMHbI. HaMu B pasjanMuHbIX J1a60-
PaTOPHBIX MOJEJISIX ObLIO TTOKA3aHO, UTO PEKOMOMHAHTHBI 6e10k VARV-CrmB (47 k[Ia) mpo-
SIBJISIET in Vitro u in vivo BeipaxkeHHYIO TNF-HeTpanu3yoIlyo akTUBHOCTD: 3alMIIaeT KaeT-
KM MBIIIMHBIX (rOpo6acToB UM L929 OT LIMTOTOKCUUECKOTO AeiiCTBUS MbIIHOro TNF
(muTNF) u uenoeueckoro TNF (WTNF) u cyleCTBEHHO ITOBBIIIAET BbIKMBAEMOCTb MbIIIEN B
SKCIIePUMEHTAJIbHOV MOJENIN CENITUYECKOTO II0Ka.

Vzyueno Biausinue VARV-CrmB Ha hTNF-uHgynypoBaHHyo mponykimio IL-1b u IL6 uve-
JIOBEYECKMMM MOHOHYKJIEapHbIMM KJIETKaMM 3I0pOBbIX AOHOPOB M MUuTNF-uHOynmupoBaH-
HYI0 MUTPAIMIO NEeHIPUTHBIX KIETOK M3 KOKHOTO JIockyTa BALB/c mblilieii, a Takke BAUSIHUE
6enka VARV-CrmB Ha TNF-3aBucumyio nnuddepeHIMpOBKY KIETOK KOCTHOTO MO3Ta 4esio-
BeKa ¥ MbIII. BeJIkoBble mpemnapaTsl Jisd Tepanuy 3a60/1eBaHmii JOJKHBI 00J1ajaTh HU3KOM
MMMYHOT€HHOCTBIO, TTOCKOJIbKY BBISIBIIEHO, UTO 3(DHEKTUBHOCTD JIEUEHNSI MOKET CHUKATHCS
13-3a Pa3BUTHUS UMMYHHOTO OTBeTa Ha TeparieBTUUYeCKuil 6esioK. [T CMHTe3MPOBAHHOTO B
GakTepMaMbHBIX KiIeTKaxX ykopoueHHOro TNF-BD (17 k[Ia) 66110 MOKa3aHo, YTO OH 3 (PeKTuB-
Ho cBsi3bIBaetcs ¢ TNF u obagaet MeHbIei mo cpaBHeHMIo ¢ CrmB MMMYHOT€HHOCTBIO TP
MHOTOKPATHOM BBeJIeHUY JTAO0PATOPHBIM SKMBOTHBIM.

OmHMM M3 OCHOBHBIX MeAMaTOPOB IaToreHesa peBMaTouaHOro aprputa (PA) sBisieTcs
TNF. IlepcrieKTMBHBIM HallpaB/J€HMEM SIBJISIETCS Pa3BUTHME T€HHOI Tepalyu, KOToOpasi MOXeT
MIPeIJIOKUTH HOBBINM CIIOCO6 jedeHuss PA, meiicTBYIOIIMIT HEITOCPEICTBEHHO B MeCTe BOCIHa-
neHusi. B maHHOM paboTe B KaueCTBe BEKTOPHON MCITOMb30BAIM IIa3MUIY SKCIIPECCUU ITe-
JIEBBIX TEHOB B KjIeTKax Myekonuramimnux pcDNA3.1, B koTopyio Bctpowtn pparmenT JHK,
KOAMPYIOIINI IToc/ieqoBaTenbHOCTh N-KoHIIeBoro TNF-cBsI3bIBatoiero momeHa 6enka VARV-
CrmB (sTNF-BD VARV). [Ins n3y4yeHMs] BO3MOKHOI TepareBTUYeCKOl aKTUBHOCTU MOJTyY€eH-
HOJI peKOMOMHAHTHOJ 1asMuabl p)cCDNA/STNF-BD BbIIOMHWIM 3KCIIEPUMEHTBI Ha KpbICax
nuauK Wistar ¢ KoyiareH-MHAYIUpoBaHHBIM apTpuToM (KMA). BeirtoHeHHBI KOTMYeCTBEeH-
HbBII aHAIM3 MOKAa3al, YTO TSIKECTb IMCTOMATONIOTUUYECKUX U3MEHEHNI CyCTaBOB 3aJHUX KO-
HEUYHOCTe KpbIC Hambosiee BeIpaskeHa Y JKMBOTHBIX ¢ KA, KOTOPBIM BBOAVIIM KOHTPOIBHYIO
BeKTOpHyI0 mnazmuay pcDNA3.1. CymiecTBeHHO MeHbIII/e TUCTONATOIOTUYeCKe M3MeHeHUST
CyCTaBOB OOHApYyKeHbI B rpymiie Kpbic ¢ KA, KOTOPBIM MHBELMPOBAINM PEKOMOVHAHTHYIO
wiasmuay pcDNA/STNF-BD, uto yka3piBaeT Ha MepCIeKTUBHOCTb reHoTepanumu PA mpu no-
KaJIbHOM BBeJE€HUM TJIa3MU/I, HATIPaBJISIONMX CMHTE3 UMMYHOMOIYyIMpyoonmx 6enkos BHO.

Paboma evinonveHa npu ¢puHarcosoli noddepicke zpanma PHD N° 14-15-00050
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MOOVJIbHAS CUCTEMA JIEHTUBUPYCHBIX BEKTOPOB /I PABOTbI
C XUMEPHBIMU AHTUTEHHBIMU PELHEIITOPAMUA

Kynemsun C. B.!, TopuakoB A. A."?, UnkaeB H. A.!, Ky3nerosa B. B.!2, Tapauuu A. B.12

THHcmumym monexkynsapHoti u kaemouHoti 6uonozuu CO PAH, Hosocubupck, Poccus
2Hosocubupckuii I'ocyoapcmeennsiii YHusepcumem, Hosocubupck, Poccus

AKTHBHOCTD KJIETOK MUMMYHHOM cucTeMbl, Takux Kak T-; NK- u NKT-knekT, MOKHO Te-
peHarnpaBUTh TPOTUB KJIETOK OITyXOJIu, UCIIONb3Ysl TaK Ha3biBaeMble XMMepHble aHTUT€HHbIe
peuerntopbl (CAR). DTU UCKYCCTBEHHbBIE PELIEIITOPBI ITO3BOISIOT KJIeTKAaM y3HaBaTh M YHUUTO-
>KaTh PaKOBbIe KJI€TKM 10 MOBEPXHOCTHOM 3KCIIPeccuy 3aJJaHHOTO pakoBO-acCOIMMPOBAHHO-
rO aHTUTEHA WM KOMOMHAIMM TaKUX aHTUTEHOB, IIPUYEM 3TOT ITPOIIECC MTPOVUCXOAUT He3a-
BucuMo oT MHC-cTaTyca KieTOK OIyXonu. KiitoueBbIMIU B CTPYKTYPE XMMEPHBIX aHTUT€HHbBIX
peuernTopoB (CAR) SIBASIOTCS IBa JOMEHA — aHTUTE€HPACIIO3HAIOIIMI M CUTHAJIbHBIN. Yalle
BCEro B pOJIM aHTUreHpacnosHamero moaynst CAR ucronb3yioTcs ScFv-dparMeHThl aHTUTEIT.
Kpowme Toro, B nowiegHee BpeMsi nosiBuiancb CAR ¢ ajibTepHaTMBHBIMM JOMEHAaMM Ha OCHO-
Be MEeNTUI0B, HATUBHBIX JUTaH[-peLeNTOPHLIX ap, VLR, VHH, anHeKTMHOB U T.1., KOTOpbIe
C11oco6HbI 3 PEKTUBHO BBIMOIHSTH TY Ke GYHKIMIO. Takie GopMaThl [TO3BOJIST 3HAUUTEIHBHO
PacCIIMPUThH CITUCOK y3HaBaeMbIXx CAR aHTUT€HOB U X KOMOMHALINIA, UTO AO/KHO 00eCIIeUnTh
60JIBIIYI0 136MpaTebHOCTh U 3P dekTuBHOCTb CAR T-KI€TOK.

CurHaJibHbIe TI0CTe0BaTe/IbHOCTM B cocTaBe CAR ompenensitoT He TOAbKO CUJTy aKTUBa-
LIMOHHOT'O CMI'HAJIa, HO U er0 KauecTBO, UTO MPUBOAUT K pa3nuHoii criocobHocT CAR T-Kite-
TOYHBIX MMPOAYKTOB aKTMBUPOBATHCS MPU BCTpede C KIeTKaMU-MUILIeHSIMU U AOATOBpPeMeH-
HO TepCUCTUPOBATDh B OpraHm3Me maiueHToB. TakuM o6pa3oMm, 1ccieqoBaHye B3auMOCBSI3
CTPYKTYpHBIX 3meMeHTOB CAR 1 TepareBTMueckoro sddeKra sBIseTCS MPUOPUTETHBIM Ha-
MpaBjieHreM MPOTUBOPAKOBOI KI€TOUHOI MMMYHOTEepanumu.

Hamu co3gaHa 6onbiiast KOJJIEKIVS JIEGHTU- M PETPOBUPYCHBIX KOHCTPYKLMI, KOAVPYIO-
myx BapuaHThl CAR € pa3nmM4yHOi MOLY/IbHOM CTPYKTYPOIL, TPOTUB TaKUX MullleHei kak PSCA,
PSMA, CD20, VEGFR2, IGF-1R, CEA u T.x. [TonyuyeHHble CAR MCIOMB3YIOT Kak TPaaUIMIOHHBIE
scFv, Tak u omeHbI Ha OCHOBe Fn3-mopyreii B KaueCcTBe aHTUTeHPACIIO3HAKIINX JTOMEHOB.
Briam 3TuX M ApyTMX CTPYKTYPHBIX OT/IMUMiA B GYHKIMOHATbHOCTH CAR OBLT yCITENTHO MPO-
TeCTMPOBAH in vitro Ha T-kaeTouHo auHuu Jurkat (akTUBaIMOHHBINA TecT) U NK-K/IeTouHO
Juaun YT (IMTOTOKCUYECKUIA TECT).

Paboma evinonveHa 8 pamkax npoekmos PODU N2 15-04-05749 u 16-04-00979
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MEXAHU3MbI ®OTOCEHCUBUJIN3UPOBAHHOM
ATPETAIINU BEJIKOB XPYCTAJINKA

3enennona E. A."2 Illepun I1. C.}2, Copmauesa E. [I.}, Iyxkak T. I.}2, dupmione B. B.22,
Heutanosuu IO. I1.12

IMexcOyHapooHstii momoepaguuexuii yenmp CO PAH, Hosocubupck, Poccus
2Hosocubupckuii 20cydapcmaeHHulli yHusepcumem, Hosocubupck, Poccus

OpraHnu3M yenoBeKa MoaBepPXKeH BO3EVICTBUSIM BHEIIHEN Cpebl, OMHUM U3 KOTOPBIX SIB-
nsetcs YO-u3mydeHue, OKa3bIBawIlee HeraTMBHOE BJIMSHME HAa TKAHM KOXKM M OPraHbI 3pe-
HMS. XPYCTIMK TV1a3a SIBJISIETCST OTITMYECKON JIMH30, (GOKYCUPYIOIIeil CBeT Ha ceTuaTke, U
dbunpTpom, samminaIMM ee oT YO-IIOBpesKaeHMs. DTa 3alliuTa OCYLIeCTBIsIeTcs 6raromaps
MaJIbIM MOJIEKY/IaM B TKAHSIX XPyCTaaMKa, KOTopble 3bdeKTUBHO MornomanT YP-u3ayueHne
U 1epeBoasT ero B Terio (YO-GuabTpbl). JaHHbIE cOeqUMHEHUS GOTOXMMUYECKN CTaOMITbHBI,
HO TPOIYKTBI X TEPMMUUECKOTO Pa3joKeHMs MOTYT HeoOpaTMMO MOAMOUIIMPOBATh TKAHU
XpyCTa/IKa ¥ BHOCUTD BKJIaJ, B 00pa30oBaHue U pa3sBUTHeE KaTapakThl. B Halieii pabote 6b1aM
M3yueHbl (OTOXMMMUECKIE CBOVCTBA MPOAYKTA OCHOBHOTO Y®-buabTpa KMHYpeHNHA — KU-
HypeHoBO# KucyioTel (KNA). B otimune ot ucxomHoro kuuypennHa, KNA addekTuBHO 06pa-
3yeT TPUIIJIETHOE COCTOSIHME C KBAHTOBBIM BbIXOIOM O0K0IO 80% [1], KOTOpOE MOXKeT BCTYNaTh
K peakimu ¢ 6eikaMy XpyCTaanKa.

OnHOI 13 0COGEHHOCTEeI TKaHel XPyCTaTMKa SIBJISeTCSI OTCYTCTBME BO30OHOBIIeHMS 6e-
KOBOJi COCTaBJISIIONIEN, 6/1arofapst YemMy MOCTPaHUISIIMOHHbIE MOAUMUKAIIMM UMEIOT HaKOTIV -
TeIbHBIN XapakTep. s uccinemoBanms MoguduKaimii 6eJIKOB XpycTaanka, 06pa3oBaHHBIX B
pesyabTare peakiuii ¢ poToBo36yKAeHHbIMY YO-(bUIbTpamMu, 6bIT IPOU3BEIeH aHAPOOHBIN
(KOHIIEHTpaLMsT KUCIOPOa B XpyCTaMKe KpajiHe Maja) (poToMM3 OCHOBHOTO CTPYKTYPHOTO
6eJika 6BIUbEro XPyCTaIMKa C IpUCyTCTBMEM KNA.

Bbl710 06HapysKeHO, YTO peaknuyu Mexkay GoToBo30ykaeHHOV KNA U a-KpUCTaJNIMHOM
MPOXOIAT uepe3 oOpa3oBaHMe PAIMKAIOB aMMHOKMCIOTHBIX OCTaTKOB TpuUITOMaHa U THU-
posuHa. Ilocnemyroinie peakuyuy MPUBOISAT K KOBAJIEHTHOMY CBSI3bIBAHUIO MOJIEKYT 0-KPU-
CTAJUTMHOB ¥ KaK UTOT (OPMMUPOBAHNIO BBICOKOMOJIEKYIISIPHBIX arperaToB — IMOTEHIMATbHBIX
LIEHTPOB paccestHus cBeTa. [IoBTOpeHue 3KCIepuMeHTOB 110 dhoTonnsy cmecu 6enka 1 KNA ¢
MIPUCYTCTBYMEM B PaCTBOPE eCTeCTBEHHBIX AHTMOKCUIAHTOB XPYCTAINMKA ITOKA3ajI0, UTO aCKOp-
OGMHOBASI KMCIOTA, IBJISISICh 3D GEKTVBHBIM TYIIUTENIEM TPUIIJIETHOTO COCTOSTHMS, TIPETISITCTBY-
eT BceM HabJIoaeMbIM HEOOPaTMMbIM MOAVMUKAILIMSIM O€JTKOB XPYCTaTMUKa, 8 BOCCTAHOBJIEH-
HBIV VIYTaTVOH MPeOTBpAIaeT arperamnuio 6enka [2].

1. Zelentsova E. A., SherinP. S., Snytnikova O. A., Kaptein R., Vauthey E., Tsentalovich Yu.
P. Photochemistry of aqueous solutions of kynurenic acid and kynurenine yellow. Photochem.
Photobiol. Sci. 2013, 12, 546-558

2. Sherin P. S., Zelentsova E. A., Sormacheva E. D., Yanshole V. V., Duzhak T. G., Tsentalovich
Yu. P. Aggregation of crystallins in kynurenic acid sensitized UVA photolysis under anaerobic
conditions. Phys. Chem. Chem. Phys. 2015, 8827-39

Hccnedosanue 8binonHeHo npu puHaHcosoti noddepxcke epanma PODHU N° 16-33-00669
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BIOINSPIRED DESIGN OF AGGRESSIVE ANTIBACTERIAL AGENTS

Mustaev A.

New Jersey State University, Newark, USA

The rising incidence of antibiotic resistance represents one of the biggest current threats
to public health worldwide, underscoring an urgent need for new paradigms in antibacterial
drug development. A significant limitation of many currently used antimicrobials is their
inefficient entry into bacterial cells due to poor membrane penetration, particularly in Gram-
negative bacteria. This inefficient drug entry into cells results in limited access of the drugs to
their cellular targets, prolonged time to killing, and therefore an extended time window during
which resistance can emerge.

We suggest a new paradigm in antimicrobial drug design by creating aggressive
macromolecular constructs that mimic how living organisms attack each other. In one approach,
we propose constructs that attack bacteria through specific recognition of the bacterial cell
surface, destabilization of the cell wall, followed by insertion and release of the attached killing
agent into the bacterial cytosole. Second approach creates two macromolecular species that
will irreversibly bind to each other on the bacterial surface and form a covalent web, thereby
trapping bacterial cells inside a web-like “coffin” that blocks bacterial growth. In preliminary
studies we designed, synthesized, and tested prototype constructs for both approaches.

These molecules display high binding affinity and specificity towards bacteria and
potent growth inhibitory activity. Moreover, they are constructed from non-toxic materials,
making them highly suitable for drug development. These studies establish and validate a
novel platform in antibacterial drug design, which can subsequently be used for other types
of therapeutics.
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OHKOIMTNYECKAS AKTUBHOCTb
JBOMHOTO PEKOMBMHAHTHOTO BUPYCA OCIIOBAKIIVMHBI,
KOIUPYIOIETO I'EHBI IAKTAIITUHA 1 GM-CSF YEJIOBEKA

Kogaznb O. A.!?, Kounesa I. B.""3, CuBono6oBa I. @.13, Tpounxkast O. A.}?, TkaueBa A. B.13,
I'paxkmaniieBa A. A.3, Kynuruna E. B.!, Puxtep B. A.!

THMHcmumym xumuueckoti 6uonozuu u pyHoamenmansvHoti meduyurst CO PAH,
Hoeocubupck, Poccus

2Hosocubupckuii I'ocyoapcmeennbiii YHusepcumem, Hosocubupck, Poccus
STocyoapcmeeHHblli HayuHblli ueHmp supyconozuu u buomextonozuu "Bekmop",
Konvuoso, Poccus

PaspaboTka IIPOTMBOOITYXOJIEBbIX IIPEIapaToB Ha OCHOBE OHKOJUTUUYECKUX BUPYCOB
MMeeT OONbIIOe 3HAUeHMe [JIT OHKOJIOTMM. BBIIO MOKa3aHO YCIeIIHOe MpUMEeHeHue TreH-
HO-MOIM(PUIIMPOBAHHBIX BUPYCOB OCITOBAKIMHBI (BOB) Ha pasiMUHbIX OITyXOJIEBbIX MOIEISX.
[lenblo AHHOTO MCCAEAOBAHMS SIBJSIOCh KOHCTPYMPOBAHME IBOTHOTO PEeKOMOMHAHTHOTO
Bupyca BOB (VV-GMCSF-Lact), sKCIIpeccUpyIolero 3K30reHHble 6eIKM - aroITo3-MHIYII-
pYIOIIVit 6€/I0K JIAKTAIITUH Y TPaHyI0IMTAPHO-MaKpodarajabHbIil KOTOHMECTUMY/IUPYIOIT
daxrop uenoBeka (GM-CSF), a Takke 006J1aJalOIIEro MOBBIIIEHHO TPOTMUBOOITYX0IEBOM aK-
TUBHOCTbHIO. PaHee Ha pas3/IMUYHbBIX MBIIIMHBIX MOMAEJISX in Vivo OBIJI0 TTIOKAa3aHo, UTO JAKTalTHH,
(bparmeHT Karma-KasenHa yeJIoBeKa, CIIoCcoOeH MOAAaBISITh POCT OITyxoJieil. PeKOMOMHAHTHBIN
Bupyc VV-GMCSF-Lact 66T CKOHCTPYMPOBAH Ha OcHOBe mmTamMma JI-VIBIT myTem BBefeHMs fe-
JIeNIMit B TeH TUMMIVHKMHA3BI BUPYCa ¥ B T€H BUPYCHOTO POCTOBOTO (DaKTOpa U BCTABKOI B
9TU paiioHbI TeHOB lact u gm-csf.

OKCIIPUMEHTBHI 10 OlleHKEe IIMTOTOKCUMYHOCTY PeKOMOMHAHTHOTO BUpYCa in Vitro mokasa-
s, gyTo VV-GMCSF-Lact mHAyIMpOBasI KIeTOYHYI0 T1besb 6omee 3¢hdeKTUBHO, UeM PEKOMOM -
HaHTHBIN Bupyc VV-GMCSF-dGF, srcipeccupyioriuii Tonbko GM-CSF 1 MMeronuii qenemmio
B reHe BUPYCHOTO POCTOBOTO dakTopa. KineTkn HeTpaHCchOpMUPOBAHHO MOJIOYHOI JKee3bl
yeioBeka MCF-10A 6bIIM yCTOMUMBEI K IeCTBUIO 0600MX peKoMOuHAHTHBIX BOB B mo3e, He
npesbinatomein 10 BOE/knetky. UHAEKC CeTeKTUBHOCTU JJISI KJIETOK MOJIOYHOM >Kejle3bl ue-
JIOBEKa, M3MepeHHbIi B mape KyabTyp MCF-7/MCF 10A, coctaBwt 200 111 peKOMOMHAHTHOTO
Bupyca VV-GMCSF-Lact u 100 gyst VV-GMCSF-dGF.

MeTomoM MPOTOYHOI IIMTOMETPUY MbI IIOKA3a/IM, YTO 06paboTKa PaKOBBIX KIETOK CKOH-
cTpyrpoBaHHbiMM BOB Bea K MHAYKIMM arloINTO3a B 3TUX KJIETKaX, OAHAKO KOJIMYECTBO Kie-
TOK C aKTMBMPOBAHHBIMM KacrasaMu -3 1 -7 GbII BhIIIE B ciaydyae o6paborky VV-GMCSF-Lact.
MbI McciieqoBa/iv yBeauueHe MpoAo/DKUTETbHOCTH XMU3HU U TIOaBeHe pocTa OIyXoJieit
IIpu JieueHu peKoMbuHaHTHBIMY BOB, MCIHOMB3ysl B KauecTBe Mojeneit MMMYHOOeOUITUT-
HBIX ¥l UMMYHOKOMITETEHTHBIX MbIIIeli. Bplio o6Hapy>keHo, uTo VV-GMCSF-Lact addeKkTBHO
TTOIABJISIET POCT KaK YYBCTBUTEIbHBIX OITYXO0JIei, TaK ¥ OMYyX0Jy ¢ DeHOTUIIOM JIeKapCTBEHHO
ycToitunBOCTY. TakMM 06pa3oMm, OAyYeHHbIe Pe3yIbTaThl TOKA3aIM, YTO PEKOMOVHAHTHBI
BOB, xomupyoumii armonTo3-MHAYIMPYIONUMII 6€T0K JIAKTAIITUNMH, MMeeT XOPOIInii TepareB-
TUYECKUI OTeHIIMaJl.

Pa6oma noddepxycana Poccuiickum Munucmepcmeom O6pazosarus u Hayxku, CoznauieHue
14.604.21.0057 om 27.06.2014 (yHukansHslii udenmuguxkamop npoekma REMEFI60414X0057)
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STUDY OF CELL-FREE DNA METHYLATION PATTERNS
BY NEXT GENERATION SEQUENCING
IN SEARCH OF PROSTATE CANCER DIAGNOSTICS

Bondar A. A.', Kurilshikov A. M.}, Morozkin E.S.}?, Zaripov M. M.3, Kabilov M. R.},
Voytsitskiy V. E.%, Vlassov V.V.1, Laktionov P. P.12

!Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia
2Academician E.N. Meshalkin Novosibirsk State Research Institute of Circulation Pathology,
Novosibirsk, Russia

5Novosibirsk Regional Cancer Center, Novosibirsk, Russia

To reveal minor tumor-specific aberrantly methylated molecules in total pool of circulating
in blood cell-free DNA (cfDNA) target bisulfite sequencing of potential prostate cancer (PC)
cfDNA markers (GSTP1; RNF219) was executed. Circulating DNA involved in the study was
isolated from blood plasma of 18 healthy donors (HD), 17 benign hyperplasia (BPH) and 20
PC patients. Selected loci were amplified after bisulfite conversion (Zymo Research) of cfDNA
with methyl-independent barcoded primers and sequenced with coverage ranging from 23509
to 143953 using MiSeq platform (Illumina).

The data obtained were analyzed using several different approaches. Conventional
approach based on differences in methylation levels of CpG-sites and novel approach based
on comparison of correlation matrices (CCM) for HD, BHP and PC groups. Study population
was randomly subsampled into training and test cohorts. The logit regression model based on
methylation levels of CpG-sites achieved an area under the ROC curve (AUC) exceeding 0.94 in
both cohorts for GSTP1 gene and 0.81 - for RNF219 gene. ROC curves for binomial regression
models based on correlation matrices (pairwise phi coefficient between methylation statuses
of CpG sites) with LASSO penalization yielded AUC, specificity and sensitivity as 0.99, 100 %
and 92 % for GSTP1 gene and 0.99, 100 % and 90 % for RNF219 (test cohort).

CCM approach estimates diagnostic value of target genes and reveals cancer-related
cytosine methylation. That could potentially reflect the features of tumor cell physiology
and on a par with conventional approaches provide helpful information for rational design of
noninvasive, methylation-specific cfDNA-based diagnostics for PC.

Acknowledgements: study was supported by Presidium of SD RAN (program VI.62.1.4),
and Presidium of the RAN (Molecular and Cellular Biology Program, N°. 6.1)
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OLIEHKA TEINATONPOTEKTOPHO AKTUBHOCTHU
HOBBIX ITPON3BOJHBIX KCUMEJOHA

Bermrakamiok A.B. !, ITapdenos A.A. !, T'ymaposa JI.®. !, 30608 B.B. 12, Hazapos H.TI. 2,
Jlennna O.A. !, Kougpammuna /I.A. !, CemenoB B.D. !, Tansamernuuosa M.B. !,
Yepennes I.B. !, Pe3unk B.C. !

THMHcmumym opzauueckoti u gusuueckoti xumuu um. A.E. Apby3oea KazHL] PAH,
Kasamns, Poccus
?Kazanckuti (TTpusonxcckuti) pedepanvHuliii yHusepcumem, Kasamw, poccus

YUnuThIBasi, YTO Ha PbIHKE JIEKAPCTB OTCYTCTBYIOT MpernapaThl, MOJHOCTbIO YAOBIETBOPSI-
Iol/ie BCeM TPeOOBaHMSIM ISl FeIaTOIPOTEKTOPOB, MOUCK d(PGEKTUBHBIX CPEICTB IS Jieue-
HUS TIeYeHM SIBJISIeTCSI aKTyaJlbHbIM HayuHbIM HampaBiieHueMm. [Ipou3BogHble MUPUMUIMHA
MIPUBJIEKAIOT BHYMaHMe KaK BEIecTBa, CIIOCOOHbIE CTUMY/IMPOBATD MPOIECCHl pereHepaIun.
B mpeppiaymiyx HalmMx MCCAeqOBaHUSIX MOKa3aHO, YTO JieKapCTBeHHbIN mpenapaT Kcume-
JIOH M ero mpousBomHoe L-ackop6ar 1-(2-ruapoRCcusTui)-4,6-guMeTmI-1,2-quruaponupu-
MUIUH-2-0Ha (coemn. 29/1) CTUMYIMPYIOT BOCCTAHOBJIEHME OMOXMMMYECKMUX IOoKasaTeleil u
CTPYKTYPHO-MOP(OIOrMIecKoro CTPOEHMS TIeUeH! Y KMBOTHBIX C TOKCMUYECKUM TelaTUTOM,
MHIOYLIVPOBAHHBIM YeThIPEXXJIOPUCTBIM yriieponom (UXY).

Hamu BemyTcs McciieqoBaHMs M0 1ieieHarpaBieHHOMY CKPYMHMHTY TellaTOMPOTeKTOPHBIX
CBOJICTB COeIVHEHWIA B PSIAY IPOU3BOMHBIX MMPUMUIMHA. B HacTOsIIIEi paboTe TOMMMO COESI.
29]1, iccnemoBaHbl renaToONPOTEKTOPHbIE M TOKCMKOJIOTMYECKME CBOVCTBA HOBBIX IMPOM3BO-
moHbiXx Kcumenmona — (1-(2-ruamporcmatun)-1,2-nuruapo-3,4,6-TpuMeTi-2-0KCOMMPUMUAN-
Huitogupa) (coen. 1) m L-metnmonuHara (1-(2-tuaporcuatn)-1,2-aurunpo-3,4,6-Tpume-
TWJI-2-OKCONTUPpUMUAMHMUIoaAua) (coex. 37]1).

WccnepoBaHye OCTpOit TOKCMYHOCTY MOKA3aio, YTO MO BO3PACTaHMI0 TOKCMYHOCTU CO-
eIMHeHVSI MOKHO PacIonoxkuts B psaa: Keumemnon (JI/,, 605ee 6300 mr/kr), coen. 3711 (10,
5459 mr/kr), coen. 2911 (J11,, 5427 mr/kr) u coen. 111 (JI1I,, 1800 mr/kr). [To mokasaressiM oCTpoi
TOKCMYHOCTY MICCIeIOBAHHbIE COeIMHEHMST COOTBETCTBYIOT TPEOOBAHMSIM ISl TeIaTOIPOTEK-
TOPOB, T.K. IPMHAJIJIEKAT K KJ1acCy TOKCMYHOCTH BbImIe I11-IV.

lermaTonpoOTEKTOPHbBIE CBOICTBA BEILECTB MCC/IENOBAIM HAa MOMENN TOKCMUYECKOro rerma-
TUTA, UHAYIMPOBAHHOTO Y 6esbIx KpbIc YXY mpu AByX cxeMax Bo3gaeiicTBus (1 cxema: 11 gHeik
npenapatbl B fosax 1/300 or JII,, 3atem Ha (OHe BBeIeHMs IPerapaToB 3-X NHEBHas 3a-
TpaBka UXYVY (50% macnsiubiii pactBop CCl4, mosa 2 MJI/KT, ITOJKOXKHO), OT60P KPOBU U TUCTO-
JIOTMYeCKOro MaTepuaa; 2 cxema: 11 gneii mpenaparsl B fo3ax 1/500 ot JI/I,, 3aTem Ha doHe
BBeIeHMs ITpernapaToB 1-KpaTHas 3aTpaBka UXV (Ta ke f03a), 2 THS IIperapaThbl, 0T60P KpOBU
Y TUCTOJIOTMYECKOTO MaTepuasa).

IMox meiictBueM KcumemoHa u coem. 29/ HaGMOmany yMeHbIIEH)e TaTOJIOTMYeCKUX 13-
MeHeHMit B rmeueHu u cHkeHue AJIT. [Tox Bamsumem coexn. 3710 B mosax 1/300 u 1/500 ot
JIO50 Habmoganu yBeamdeHme Iiolaay Mop@oaorMueckux HapyleHnii Ie4eHOUHOM TKaHU
¥ TIOBBITIIEHNE OMOXMMMUUECKIX MapKepOB MTOPasKeHNs TTeUeHN 1 mouek. [Tof BIusHMeM coep.
1T TucTomorMUecKoe CTpoeHue MevyeHy KPbIC He OTINYaI0Ch OT KOHTPOJIS, HO HabIomanm
cHKkeHye ypoBHS ACT 1 moBbIlIeHMe TII0KO3bI 10 CPABHEHMIO C KOHTPOJIEM, UTO SIBJISIETCS
TOJIOKUTE/IbHBIM JelicTBueM coef. 1/] Ha UXY-3aTpaBieHHbIX JKMBOTHbIX.

Paboma evinonvera npu ¢uHarcosoli hoddepcke zpanma PHD N? 14-50-00014
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THERANOSTIC NANOPLATFORMS FOR SIMULTANEOUS CANCER
IMAGING AND THERAPY: MULTIFUNCTIONAL NANOASSEMBLIES OF
HUMAN SERUM ALBUMIN AND THERAPEUTIC NUCLEOTIDES

Godovikova T. S.!, Lisitskiy V. A.!, Chubarov A. S.!, Akulov A. E.2; Antonova N. M.},
Zakharova O. D.!, Koptyug I. V.3, Popova T. V.}, Kaledin V. .2, Razumov I. A.%
Zavjalov E. L.2, Moshkin M. P.2, Silnikov V. N.!

!Institute of Chemical Biology and Fundamental Medicine, SB RAS, Novosibirsk, Russia
?Institute of Cytology and Genetics, SB RAS, Novosibirsk, Russia
SInternational Tomography Center, SB RAS, Novosibirsk, Russia

Theranostics is a concept which refers to the integration of imaging and therapy. As an
evolving new field, it is related to but different from traditional imaging and therapeutics.
It embraces multiple techniques to arrive at a comprehensive diagnostic, in vivo molecular
images and an individualized treatment regimen. There is a trend of tangling these efforts
with emerging materials and nanotechnologies, in an attempt to develop novel platforms and
methodologies to tackle practical issues in clinics. A promising approach for the development
of theranostic platforms for the post-treatment evaluation of solid tumors is to use human
serum albumin. It has been shown that macromolecules such as human serum albumin and
synthetic polymers markedly accumulate in tumor tissues because of enhanced tumor vascular
permeability and prolonged retention time in the tumor interstitium due to the obstruction
of lymphatic drainage.

In our work, we suggest to use fluorinated albumin homocystamides and complex albumin-
polyethyleneimine as trifluorothymidine carriers. Along with its beneficial properties as a
chemotherapeutic agent, trifluorothymidine is a promising imaging agent. This provides a
strong molecular basis for further application of trifluorothymidine nanoconstructs in the
anticancer theranostic nanomedicine. If administered as a single agent, trifluorothymidine is
known to be rapidly degraded in the human body (its plasma half-life is less than 20 min). By
conjugating trifluorothymidine with albumin or polyethyleneimine, the therapeutic index of
the drug can be greatly improved, since the polymers protects trifluorothymidine from renal
clearance and, therefore, prolongs its circulation half-life. In addition, the enhanced permeation
and retention effect of the macromolecular drug will allow preferential accumulation of the
drug in tumor tissues. The anticancer activity of the trifluorothymidine conjugates proved
to be significantly higher than that of cis-4-hydroxycyclophosphamide, which is one of the
most successful anti-cancer drugs developed over the last few decades. Due to the presence
of fluorine atoms, multifunctional nanoassemblies of the therapeutic nucleotide could be
detected directly in the body by '°F magnetic resonance imaging.

This work was supported by the Ministry of Education and Science of the Russian Federation
(RFMEFI61314X0015)
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MEMNTUIBI AKTUHUN - MEPCIIEKTUBHBIE IIUTONMPOTEKTOPBI
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HcaeBa M. I1.}2, Cunnosa O. B.!, Ksetkuna A. H.!, Kanuua P. C.1, ITucngarud E. ALY,
IOpuenko E. A.!, KosnoBckuit C.A.% T'ap6ys M. M.2, AmMunuH [I. JI.!, KosnoBckast . IT.!

"Tuxooxearckuii uHcmumym 6uoopzanuueckoti xumuu um. I.b. Enskoea /IBO PAH,
Bnadusocmoxk, Poccus
2JTanbHesocmouHblli hedepanvHelli yHusepcumem, Bradusocmoxk, Poccus

VccnenoBanne MmexaHu3Ma AeCTBUSI GMOMOTMUECKY aKTUBHBIX ITPUPOLSHBIX BEIIECTB U
pa3paboTka Ha MX OCHOBe TKaHecHenuUIeCcKux IUTOIPOTEKTOPOB IO3BOJSIET CO3IaBaTh
TIperapaTsl AJIs JIeUeHNS Y TIPeIyTIpeskaeHMs pa3BUTHUS Pa3IMUHbIX 3a001eBaHNit, B TOM UKC-
Jie CepIevHO-COCYAMCTHIX ¥ OPOHXOMIETOYHBIX, B OCHOBE MAaTOreHe3a KOTOPBIX JIesKaT IpolLiec-
CbI BOCMTAJIEHUST. B CBSI3M € 3TUM MOMCK COeAMHEHMI, CTIOCOOHBIX MHTMOMPOBATh aKTUBHOCTD
(epMeHTOB, MHOYUMPYIOUUX Pa3BUTHE BOCIAIUTENbHBIX IPOIECCOB, WIN DPEryInpoBaTh
(bYHKUMOHMPOBaHME MOHHBIX KAaHAJIOB, BOBJIEUEHHBIX B 3TU IMPOIIECCHI, SIBJISIETCSI TIEePCIeK-
TUBHBIM HallpaBJieHMeM B pa3paboTKe IpernapaToB-IUTOIPOTEKTOPOB. B HacTosIee BpeMs
00HAPYKEHO OOJIbIIIOEe KOJIMYECTBO IMPUPOIHBIX MHIMOUTOPOB IPOTea3 Pas3JIMUYHBbIX TUIIOB,
KaK y 6eCI03BOHOYHBIX, TaK ¥ Y MJIEKOMIUTAIOIINX, CPEAV KOTOPBIX MHTMOUTOPHI CEPUHOBBIX
rpoteas KyHUTII-TuUIIa MPeACTaBISIIOT 0COObIN MHTEpeC BUIEACTBME UX CTPYKTYPHOTO pasHoO-
00pasusa U NoaMQPYHKIMOHAIBHOCT. MHOTro06eIaIeii MOaeabo sl paspaboTKyU IUTO-
MIPOTEKTOPOB SIBJISIIOTCS TAKKe HEMPOTOKCUHBI aKTUHMIA, OIOKMUPYIOIIE VIV MOAYIUPYIOLIe
pasInyHble MOHHbIE KaHAJIbI.

YcTaHOBJIEHO, UTO MenTuAbl KyHuTi-Tuma aktuuuu Heteractis crispa KOOUPYIOTCS MYJ/b-
TUT€HHBIM CEMENCTBOM M CYIIECTBYIOT B BUIe KOMOMHATOPHON 6uMOmmoreku. OGHAPY>KEHbI
pasmuunsl B CTPYKTYPHOJ OpraHm3anuy X reHoB. [lomydyeHbl JaHHbIE O MOC/IeI0BATEIbHO-
CTSIX TPAHCKPUIITOB, KOAVPYIOIINX HEMPOTOKCUHBI Pa3AMYHbIX BUIOB akTuMHMIL. Mccieqosa-
Ha 6Moornyeckast akTMBHOCTD 6osiee 20 MenTuaoB (KaK HATMBHBIX, TaK M PEKOMOVHAHTHBIX)
Ha MOAESIX in vitro u in vivo. [TokasaHo, YTO MENTUIbI MHIMOWPYIOT IeCTBYE TUCTaMMHA Ha
Makpodary KOCTHOTO MO3Ta MbIIIM, CHYSKAIOT YPOBEHb aKTUBHBIX (POpM KuCI0poaa, IPony-
LIMPyeMbIX B Makpodarax mpu qob6aBieHn 6aKTepraabHOTO JIUIIOMONNCAXapuaa, U3MEHSIOT
IMPOHMIIAEMOCTD KJIETOUHBIX MEMOpaH, YBEJIMUMBAIOT YPOBEHD KCITpeccuu marepoHa Hsp70
B KJIeTKaX aCIMTHOM KapUMHOMBI DP/IMXa, a TAKKe YBeIMUMBAIOT BbDKMBAEMOCTD KIETOK Heli-
pobnacrombl Neuro2a npu MHKyOupoBauuy ¢ 6-OHDA (MHAYKTOpPOM I1besy KIeTOK Helipoo-
JIACTOMBI 110 MeXaHU3My 60j1e3HM [TapKMHCOHA).

Takum 06pa3oM, eNTUAbI AKTUHMIT 06/71a8aI0T 3HAUUTETbHBIM (PapMaKOIOTMUeCKUM I10-
TEHIMAJIOM ¥ TIPEICTABJISIOT MHTEePeC AJIsl JaabHEeIIIero AeTaaIbHOTO U3YUeHUs MeXaHU3MOB
X QYHKUMOHMUPOBAHMUS.

Paboma noddepxcara epanmom PH® N? 14-25-00037
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IMMOJINIIINTOIIHAA JHK-BAKIITMHA ITPOTUB PAKA
MOJIOUYHO >KEJIE3bI:

KOHCTPYUPOBAHMUE, JOCTABKA B JEHJAPUTHBIE KJIETKHA
YEJIOBEKA U UCCJIEJOBAHUVE NMMVYHOI'EHHOCTH

Haszapkuna XK. K. 2, AuTtonern . B.3, Baskan C. 1.3, Kaprenko JI. 1.3, VinbuueB A. A.3,
Jlaktnonos II. I1.12

THHcmumym xumuueckoti 6uonozuu u pyHoamenmanvHoti meduyumst CO PAH,
Hosocubupck, Poccus

?HosocubupcKuti Hay4HO-Uccne0o8amesvbCkKulli UHCmumym namosiozuu KposooopaujeHus
umeHu akad. E.H. Mewanxuna, Hosocubupck, Poccus

STocy0apcmeeHHblli HayuHbLll ueHmp 8Upycoao2uu u 6uomexHoao2uu «Bekmop»,
Konwyoso, Poccus

Pak MonouHoit skene3bl (PMJK) 3aHMMaeT mepBoe MeCTO I0 3a607eBaeMOCTI U CMepT-
HOCTY Cpeay OHKOJIOTMYeCcKuX 3a60yeBaHmii sKkeHIMH. HecMOTpst Ha cepbe3Hble TTPOPBIBBI B
IMarHOCTHKe U Tepa-mmy PMJK, mOoCTUTHYTBIE B ITOC/eqHIE FOfbl, pa3paboTka HOBbIX 3ddex-
TUBHBIX MeTOHoB Tepanuu PMIK gBisgeTcss akTyanbHONM 3afauveli COBpeMeHHOI MeoUIMHBI.
OnHMM 13 BAPpMAHTOB TaKOV TePANUU SIBISETCSI MHAYKIVS UMMYHHOTO OTBETA TPOTUB KII€TOK
omyxonu. Hamu npenioskeHO UCMOAb30BaTh IJ151 aKTUBALIMM UMMYHHOTO OTBeTa JeHIPUTHbIE
knetky (IK), HarpyskeHHbIe OAM3NUTONHbIMY JTHK-KOHCTPYKIMSIMY, ONITUMMU3MPOBAHHBIMU
LIS TIOBBIIIEeHVST 9(DPEKTUBHOCTY MPOLIECCHMHTA M BKITIOYAIOMIMMM OOJTbIIOe KOJTMUECTBO KOH-
CepBaTUBHBIX T-KJIE€TOUHBIX STUTOMOB.

C wucrionbp3oBaHMeM IporpaMMHoro ob6ecrmeuenuss TEpredict BpIGpaHO 43 MOTEHIIN-
anpHbIXx CTL-amuromna 6enkoB HER2 m Mammaglobin-1 (Mam) — xapakTepHBIX OHKOT€HOB
PMX. C nomorbio PolyCTLDesigner ckoHcTpyupoBaHa nonusnurtomnHas JHK BC2, comepska-
Iast mpeackasaHHble 3MU-TOMbI U 11 u3BecTHhIX CTL-aKTUBUBPYIOUIMX MEINTHUIOB U3 O6a3bl
Immune Epitope DataBase. [Toiyue-HbI 1 0OXapaKTepu30BaHbl cBOOGOAHBIE OT JITIC mpemnapaTthl
mwiasMmuaHbeix JHK pBC2, pMam u pHER2, kogupytoiye noamMsnmUTONHbIN aHTUTEH U TTOJTHbIe
kormy Mam u HER2. 3penbie IK 66111 mToyueHs! AudGepeHIInpoBKoii 13 MOHOLIMTOB Hepy-
(hepuueckoii KpOBU UesIOBeKa.

[MpoBenmeHo cpaBHeHMe 3G(HEKTUBHOCTM Pa3IMUHBIX CIIOCOG0B HOCTAaBKM T€HETUUYECKO-
ro marepuana B JIK c ucronb3oBaHueMm MeTtadekTeHa, muModekraMHa, MarHMTHbIX YaCTHUII
MATra 1 cucTeMbl JOCTaBKM Ha OCHOBE ajb(a-BMpycoB. IIokazaHo, uTo Hanbonee 3¢ddHeKTUB-
HbpIM crioco6om goctaBku JHK B JIK saBisercs mucrnonb3oBaHne MATra. C 1CII0/Ib30BaHMEM
MIPOTOYHOM LIUTOMETPUM M MUKPOCKOIMM ITOKa3aHO, YTO IojydeHHble [IK 061amaioT Mop-
donormnueckumu 1 peHoTUNMUECKMMIU TIpM3HaKamy 3penbix K. T-KieTKu BbIoesiiv U3 me-
pudepuueckoit KpoBU uesoBeka c ucrnoab3oBaHueM EasySep kit. AHTUTeH-crielMdpnuecKyio
LIIUTOTOKCUUECKYIO0 aKTUBHOCTb T-KJIETOK B OTHOIIeHUM KieToK MCF-7 olleHuBai MeTOIOM
ELISPOT no usmeHeHUI0 uncia duMEGOLUTOB, cuHTe3upywouux NOH-y B oTBeT Ha CTUMY-
namnuio kinetkamyu MCF-7.ITokazaHo, 4uTo monydeHHble [IK cTUMyIMpyloT mponndepalinio
T-kneTok, cexkpenuio VMOH-y, Thl-nonspusanmuio T-KIETOK ¥ MHAYKIMUIO IIUTOTOKCUYECKO-
ro MMMYHHOTO oTBeTa. [IK, TpaHchunypoBantbie pBC2, 6omee 3¢deKTUBHO MO CPaBHEHUIO
C KJIeTKaMM, TpaHCHUIMPOBAHHBIMM TTOJIHBIMU KOTIMSIMM AHTUTEHOB, CTUMYIUPYIOT aHTU-
reH-crenuduueckyio akTuBauyio T-KaeTok. [losyuyeHHbIe JaHHbIE TeMOHCTPUPYIOT dddek-
TUBHOCTD MPEAJIOKeHHOTO MOIX0Ia KOHCTPYMUPOBA-HUS MOAUINMUTONHBIX JJHK-BakiH.

Paboma evinontena npu noddepicke Ipe3uduyma CO PAH (VI.62.1.4) u IIpe3uduyma PAH
(MKE N° 6.1)
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OIIYXOJIECIEHN®UNYECKHUE IIEIITU bl KAK CIIOCOBb
MMOBBIIEHUSA TPOTUBOOITYXOJIEBO AKTUBHOCTHU RL2

Hemynpasg A. A.', MakapiioBa A. A. 1, KoBanb O. A.2, Puxtep B. A.!, Kynuruna E. B.!

THMHcmumym xumuueckoti 6uonozuu u pyHoamernmanwvHoti meduuurst CO PAH,
Hosocubupck, Poccus
2Hosocubupckuii 20cydapcmaeHHulli yHusepcumem, Hosocubupck, Poccus

PeKOMOMHAHTHBIM aHAJOT IPOTEOUTUMUYECKOrO (parMeHTa K-Ka3euHa uveyioBeka RL2
MHAYUMPYET arolTOo3 PaKOBBbIX KJIETOK MBIIIM M YeloBeKa B KylIbType M TOPMO3UT POCT U
MeTacTa3upoBaHye OIyXoJieit KMBOTHBIX U YejioBeKa. B xofe MOKIMHUUECKUX UCITbITAaHUI
npenapara «JIakKTarTuH», CO3JAaHHOTO Ha ocHOBe RL2, 6pUIM ITOKA3aHbI €ro 6e30MacHOCTb U
MPOTUBOOMIYXoeBast 3GdhekTMBHOCTh. OTHAKO PaBHOMEpPHOE pacIpeneneHe mpernapara 1o
opraHaMm ¥ TKaHSIM He TI03BOJISIET B ITOJIHOM Mepe MCII0/b30BaTh €r0 TepaneBTUYecKuit mo-
TeHLMa.

B Hacrosiee BpeMsl pasjauuHble MOAMGUKAIMM, TTO3BOJSIONIME MPUAATh HAIlpaBJIeH-
HOCTb JAeiCTBUS (TapreTHOCTb) Ipernapary, pacCMaTpMBAIOT KaK OJUH U3 TMepPCHeKTUBHBIX
IyTelt MmoBbIeHUs 3MMEKTUBHOCTY TEPANIeBTUUYECKOTO IECTBUS ITPOTUBOOITYXOJIEBbIX Jie-
KapCTBEHHBIX CPE/ICTB.

Llenbio McCIemOBaHMS SIBJIIETCS TTOMyYeHe PeKOMOVHAHTHBIX CIUTBIX OETKOB, COCTOSI-
myx n3 RL2 n omyxomnecnenndnyeckux MenTua0B, OTOOpaHHBIX MeTomoM adhdMHHOI cenex-
VY 13 (aroBbIX MENTUIHBIX OMOIMOTEK.

IJist monyueHust crielu@uueckux MenTUa0B CKPMHMHT (paroBoil MernTUIHO OMOIMOTeKN
(Ph.D.™-12 Phage Display Peptide Library Kit (New England Biolabs, CIIIA)) mpoBoguau Ha
PaKOBBIX KJIETKAX U OITyXOJIEBbIX MOJIEJISIX, KOTOPbIe 00/1aal0T BBICOKOI UYBCTBUTEIBHOCTBIO
K mevictBuio RL2. IIpoBeneH GMOIISHHMHT in Vitro Ha KJIeTKax reraTtoajeHoKapiMHoMbI-1 (TA-
1) MbIlIM 1 KIeTKax afeHOKapIlMHOMbBI MOJIOYHOI Kejie3bl uenoBeKka Juuuii MDA-MB-231 u
MCF-7. BUOISHHMHT in Vivo BBITIOJIHEH HA MBIIIMHON OITyXoneBoi momenu I'A-1 u omyxonn
yejoBeka MDA-MB-231 B Mogenu-KceHorpadToB.

Ha ocHOBe HYK/IEOTUIHBIX ITOCIEI0BATENIbHOCTEN, KOAMPYIOMINX OTOOPAHHbBIE TIETITHIbI
u RL2, CKOHCTPYMPOBaHbI PEKOMOVHAHTHbBIE TUIA3MUIbI, 06eCIIeUMBaIOINe CUHTE3 CIUTHIX
6esKkoB «omyxonecnenuduueckuii mentua-RL2» B kiIeTkax mramma-npoayuenTa E.coli. ITpo-
Be/leHa CpaBHUTEIbHAS OlleHKa IMTOTOKCUYECKOV aKTUBHOCTM iNn Vitro i TpOTUBOOITYX0IeBOi
3 GeKTUBHOCTY in Vivo TIOYyYEHHbBIX CIUTBIX OEJIKOB.

Paboma nododepycana MuHucmepcmeom o0paszosarus u Hayku Poccutickoii @edepauuu
QILIT «Hccnedosanuss u paspabomku no NpuOpuUMemHsIM HANPAsJeHUsIM paszeumus Hayu-
HO-mexHoJ102u4ecko20 kKomniexkca Poccuu Ha 2014 — 2020 200v1», coznawerue N° 14.607.21.0063
(RFMEFI607 14X0063)
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TISSUE ENGINEERING OF VASCULAR GRAFTS:
DESIGN AND STUDY OF ELECTROSPUN PRODUCED 3D MATRICES

Stepanova A. 0.2, Laktionov P. P.}?

!Institute of chemical biology and fundamental medicine SD RAS, Novosibirsk, Russia
’Novosibirsk Research Institute of Circulation Pathology of Academician E.N. Meshalkin,
Novosibirsk, Russia.

Improvement of properties of currently used small diameter vascular grafts (sdVG) is
urgently needed for current cardiovascular surgery. Thus the development of materials enable
to produce artificial sdVG possessing currently required properties is the priority object of the
study. We investigated scaffolds produced by electrospinning, which were shown to represent
convenient materials for production of sdVG but a number of their properties like low flexural
strength, kink and low dishevel resistance as well as unhandy porosity and tendency to
neointima formation must be improved.

3D matrices (3DM) or vascular grafts with inner dimeter 1.8 mm were produced using
electrospinning set up NF-103 from polycaprolactone (PCL), nylon 6, polylactic-co-glicolic
acid (50:50) and their mixtures with proteins in 1,1,1,3,3,3-hexafluoroisopropanol solution.
3DM were tested using testing machine/scanning electron microscopy (SEM) and X-ray
photoelectron spectroscopy, additionally were measured the porosity of matrices and influence
of electron beam irradiation on the mechanical characteristics. Human primary endothelial
cells (HUVEC) and gingival fibroblasts (HGF) were used in biocompatibility test in vitro.

Introduction of gelatin and irradiation treatment were shown to increase proportional
limit and yield stress of PCL almost twice but irradiation in a dose dependent manner
decreases stability of 3DM the efficacy of protein release and increase surface absorption of
proteins. Semi-permeable 5-10 micron inner layer is enable to vary permeability of VG in a
range ~ 20+0.05 ml. The data of in vitro experiments demonstrate that irradiation does not
interfere with adherence, viability and efficacy of proliferation both of HGF and HUVEC on
3DM. Intravital functioning of VG using MRI, histochemical and light/fluorescent microscopy
of explanted VG demonstrates the prevalence of VG with semi-permeable inner layer.

This work was supported by a RSF grant (N? 14-15-00493)
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MOP®OJJIOTUYECKHUE UBMEHEHUSA B CEJIEBEHKE U ITEYEHU
MBIIIEN C MEJTAHOMOY B16
TP JIEYEHVUU NAKAPBA3WHOM U ISPHK

CenbkoBa A. B.!, CaBun U. A.2, Kabuosa T. O.!, UepHonosckast E. JI.!, 3enkoBa M. A.!

THMHcmumym xumuueckoti 6uonozuu u pyHdamenmansvHoti meduyurst CO PAH,
Hosocubupck, Poccus
2Hosocubupckuti 20cydapcmeeHHblli MeduyuHckuii yHusepcumem, Hosocubupck, Poccus

OIHMM 13 MPUOPUTETHBIX HAIPaBAeHUI S3KCIIePMMEHTATbHOV OHKOJIOTUM SIBJISIETCST pas-
paboTKa CpeiCTB abIOBAHTHOI Teparyy, MOBbIMIAIINX 3(PPEKTUBHOCTD U CHUKAIOIINX TOK-
CMYHOCTDb CTAHIAPTHBIX CXeM JieueHMsI OIyXoJieit, B YaCTHOCTY TellaTOTOKCUUHOCTb, ITOCKOIb-
Ky OOJIBIIMHCTBO IPOTMBOOIYXOJIEBBIX ITPEIapaToB IOABEpPramTcs 6GuoTpaHchopManuy B
TeyeHy ¢ 06pa3oBaHMEM TOKCUUYECKMX MeTabomuTOB. MelaHoMa SIBJISIETCS MMMYHOT€HHO
OITyXOJIbl0, B CBSI3YM C UeM pacCMaTpPUBAIOTCSI CTpaTerny Mo yCWJIeHWI0 UMMYHHOTO OTBeTa op-
raHM3Ma B OTBET Ha AAHHBIN B[ oryxoyn. Masbie HTepdepupyoone PHK, B 3aBucuMOCTI
OT UX CTPYKTYPBI U CII0cO0a JOCTaBKM, CITOCOOHBI CTUMY/IMPOBATh BPOKIEHHBIN 1 TIpHobpe-
TEHHBII UMMYHUTET. VIcIIoIb30BaHHAS B JAHHOM VICCIeIOBaHMYM Majiasl MHTepdepupyoomas
PHK o6nagmaet BbIpaskeHHBIM ITPOTUBOOITYXOJIEBBIM M MMMYHOCTUMY/IVPYIOIINUM JeiCTBYEM
(isPHK).

Llenbio MccaemoBaHMs ObIIO OIEHNUTH IMPOTUBOOITYX0JIEBOE, UMMYHOCTUMY/IMPYIOIIEe U
rernaToToKCHMueckoe aeiicTeue makap6asuHa u iSPHK Ha momenu menaHombl B16, mepeBuToit
TTOIKOKHO, B YCJIOBUSIX MOHOTEPAIINY U TIPY KOMOMHMPOBAHHOM JIEUEHU.

[TokasaHo, YTO KOMOMHMPOBAHHOE JieueHre MejJaHOMbI B16 makap6asunom u iSPHK, a
Taroke MoHoTeparnus iISPHK Hanbomee s dheKTUBHO MOIaBIISIeT POCT OIYX0IEBOT0 y3/1a, a TaK-
Ke YBeJIMUMBAeT MPOAOIKUTETbHOCTD XKU3HM XXUBOTHbBIX-OITYyX0JI€HOCUTENeI.

[Tpy MUKPOCKOIIMYECKOM MCCIeO0BaHMM CeJie3eHKM MblIIleii ¢ MeylaHoMoli B16 6es jgeue-
HSI GbUTO BBISIBJIEHO HEOOIBIIIOE KOMMUECTBO (QOUIMKYIOB 6e3 CBET/IbIX IeHTPOB. [Ipn BBede-
HUY MbIIIaM-onyxoneHocutenssm iSPHK kak B peskuve MOHOTeparmy, Tak M B KOMOVHALIY C
Jakapb6asyHOM B cejie3eHKe ObLTM 0OHAPYKEHBI TPU3HAKM aKTUBAIMM UMMYHHOI CUCTEMBbI:
yBeIMUeHMe Pa3sMepoB 1 KomnuecTBa HOJIMKY/IOB, UX CIUSHUE MEXKITY CO00Vi, MOsSBIeHNEe B
donnukynax CBeTIbIX IEeHTPOB. [Ipy MopdoMeTpUUecKOM MCCIeTOBaHUYM Cele3eHKY ObLIO
BBISIBJIEHO YBeIMYeHMe TUIOMmany (OJIMKYIOB ¥ 00beMHO TIJIOTHOCTY OeJoi ITy/bITlbl B 4
pasa 1o cpaBHEHUIO C KOHTPOJIEM.

[Tpu MmopdoMeTpUUeCKOM UCCIeI0BaHMM ITeYeHN) JKMBOTHBIX C MeJlaHOMOIi B16 6e3 jneue-
HMST ObUTM BBISIBJIEHBI BhIpayKeHHbIE NeCTPYKTMBHBIE M3MEHEHMsI, cocTaBuBIIMe 6omee 50% OT
BCeJ TapeHXMMbl [eueH U TIpeAcTaB/lieHHbIe PeVMYyIlleCTBeHHO HeKpo3aMu. BBeneHue isP-
HK B pexxuMe MOHOTepaIuu, a Takske KOMOMHMPOBAHHOe jieueHue gakapoasmHom u isPHK He
BBI3bIBAJIO HAPACTAHMS IeCTPYKTUBHbBIX M3MEHEHMI B [IeUeHM SKMBOTHBIX-0ITyX0JIeHOCUTEIe.

Takum o6pa3oM, KomOMHaNus gakap6asuHa u iSPHK ob6ramaeT BeIpaskeHHBIM MMMYHO-
CTUMYJIVPYIOIIVIM €V ICTBYEM, SIBJITeTCSI 60mee 3 (HeKTUBHOI 10 CPaBHEHNIO C MOHOTEpAIIy-
eil ¥ He OKa3bIBaeT JOTOJHUTETbHOTO MTOBPEKIAI0IEero BO3IeiiCTBUS Ha MeUeHb.

Pab6oma evinonHena npu puHarcosoti noddepike PHD 8 pamkax HayuHoz0 npoeKma
Ne]1 6-15-10105
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IMTOUCK HEMHBA3MNBHBIX MAPKEPOB 39®®EKTHUBHOCTH
IMMPOTUBOOIYXOJIEBOY TEPATINU ITPU PAKE JIETKOTO:
JNHAMUKA METUJINPOBAHUS LINE-1 PETPOTPAHCIIO30HOB
B KPOBH

ITonomapena A. A.'> PrikoBa E. 0.2, Uepapinnena H. B.}*, Bougaps A. A.2,
Hob6pomees A. 10.1, 3aBbsiioB A. A.!, Tysukos C. A.!, Bracos B. B.2,
Jlaktuonos II. IT.2°

Tomckuti HUH ouxonozuu, Tomck, Poccus

Hucmumym xumuueckoti 6uonozuu u gyHdamenmansHoti meduyurst CO PAH,
Hosocubupck, Poccus

STomckuti nedazoeuueckuily Husepcumem, Tomck, Poccus

“Tomckuti 2ocydapcmeerHulii yHusepcumem, Tomck, Poccus

SHUHW namonozuu kpogoobpaweHus um. akademuxa E.H. MewankuHa,
Hosocubupck, Poccus

OCHOBHBIMM KOMIIOHEHTaMy abeppaHTHOro MeTtuiaupoBaHus JHK KIeTOK OIMyXoju siB-
JISSIOTCS] TUTIEPMETWIMPOBaHMEe TPOMOTOPOB HEKOTOPbBIX T€HOB U TMIIOMETWIMpPOBaHMe 3Ha-
yyTenbHoM yactu THK, B yacTHOCTU, peTpOTpaHCHO30HOB. B Tkanu paxka yserkoro (PJI) BbI-
SIBJIEHO TUTIOMETUIMPOBaHMe PeTpOoTpaHCmo30HOB cemelictBa LINE-1. Mi3BecTHO, 4TO mipu
OHKOJIOTMYECKUX 3a6oeBanusx B 1upkyaupyiomieit JHK (uypIHK) rmasmbl u uupIHK, cBsi-
3aHHOJ C TTOBEPXHOCTBIO KIeTOK KpoBu (cki-1upIHK), HakarMBaoTcss pparMeHThbl OITyXO-
Jie-crienGUYHBIX abeppaHTHO MeTUIMpoBaHHbIX JTHK, KOTOpble SIBJSIOTCS MTOTeHIIMATbHbI-
MU OHKOMapKepaMu.

Mb1 ipoBenu aHann3 ypoBHst metunupoBanus LINE-1 nosropos B uup/IHK kpoBu 16-tn
60abHbIX PJI 1o 1 mocie Tepamuu. LupIHK Bbimesiv 13 miasmMbl KpoBy, cKi-uup/IHK Boige-
JISITU U3 GpaKLyy, TIOMYyYeHHOI Moc/Ie[oBaTeIbHO 00paboTKO KIeTOK KpoBy (ochaTHhIM
6ydepoM u pacTBOpoM TpuIicuMHa. KOHIIEHTpalnio MeTWINPOBaHHBIX ¢GparmMeHTOB LINE-1
paitona 1 (LINE met) ompenesisiyi METOIOM KOJMUYeCTBEeHHOM MeTu-creibuunoi ITLP. [Iis
HOPMMPOBaHMS JaHHBIX TT0 METWIMPOBAHUIO OLIEeHUBAIM KOHIIEHTPAINUIO Bcex (pparMeHTOB
LINE-1 paitona 2 (LINE Ind) He3aBMCMMO OT METUIMPOBAHMSI METOIOM KonnuecTBeHHO [TIIP.
Panee 6b1I0 TTOKa3aHO, UTO Gpakims cK-uupIHK sBiseTcs MHGOPMATUBHBIM MCTOUHUKOM
MaTepuaia I OMarHoCTVKM PJI, mosToMy B HacTosiieii paboTe ONpenensyii YPOBeHb Me-
tunuposanus LINE-1 moBTopoB B cocTaBe cki-uup/IHK y maiineHToB Ha 3Tanax AMHaMuye-
cKoro Hab6momeHus (Mocie 2-X KYpCcOB HEOaIbIOBAaHTHOM XMMMOTEpAINNY U MOCIeNYIOIero
XUPYPTUIECKOTO BMeIIaTeIbCTBa).

[TokazaHa KOppeJsIus ypOBHS MeTUIMpoBaHHbIX hparmMeHToB LINE met 1 ypoBHs dpar-
meHTOB LINE Ind B ckn-tipJHK nmo neuenust (r=0,98), nocie xummorepanuu (r=0,66), mocie
omepaunu (r=0,85) (p<0,05, kputepnit CiupmeHa). BoIsiBjieHa TeHIEHIMs B 06Iell rpyrie
601bHBIX PJI K CHYDKeHMIO KOHIeHTpaiuu ¢parmeHtoB LINE met u LINE Ind mocie xumu-
OoTepanuyu Mo CpaBHEHUIO C YpoBHeM A0 JyeueHus: (p=0,1, mapHsiii t-TecT). [Tocie pesexkuun
omyxonu KoHieHTpaius ¢parmeHToB LINE met, LINE Ind B 1-o0i1 rpyriie namueHToB (n=10)
U3MeHsIach B psify: cHUkeHMe nocie XT — yBenuueHue Tocie ornepanyu, BO 2-0i rpyrme
(n=6) B psiny: yBenuueHue nocie XT — CHIDKeHMe MTOCIe Onlepanum.

[TosryueHHBIE pe3yAbTATHI TOBOPSIT O MTEPCHEKTUBHOCTU AAMbHENIINX UCCIeJOBaHUIA Xa-
paxkTepa IMHaMUKU U3MeHeHuii ypoBHS MeTunrpoBanus LINE-1 TOBTOPOB B 3aBUCMMOCTHU OT
MPOBOAMMOTrO MPOTUBOOITYX0JIEBOTO JIeYeHUSI.
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AHAJIN3 MEXAHU3MA BUOJIOTUYECKON AKTUBHOCTHU
COJIOKCOJIOH METHUJIA - ITPOMU3BOAHOTIO
TJIMIEPPETOBO KMCJIOTHI

MapxkoB A. B.!, Canomatuna O. B.2, Canaxytanuos H. @.2) 3eHkoBa M. A.!,
Jloramenko E. B.!

THMHcmumym xumuueckoti 6uonozuu u pyHoameHmanbHol MmeuyuHasl,
Hosocubupck, Poccus

?Hosocubupckuti uHcmumym opzaxuueckoti xumuu um. H.H. Bopoxyosa,
Hosocubupck, Poccus

[TpuponHbie TPUTEPTIEHOUABI M UX CUHTETUYECKMe aHaJOTU B HACTOsIIee Bpems CTaau
MepCreKTMBHBIM MCTOUHMKOM HOBBIX JIEKAPCTBEHHBIX CpeliCTB. [laHHbIe COeVHEeHMS Xapak-
TEPU3YIOTCS OTPOMHBIM Pa3HOOOpa3yeM MOJIEKYISIPHBIX CTPYKTYP, HU3KOI TOKCMYHOCTDIO,
CITOCOOHOCTBIO BO3/€IICTBOBATH HA HECKOIBKO CHEIMPUIECKUX MUIIIEHE BHYTPU KIIETOK, UTO
orpefiesnsaeT MUPOKUIL CIIEKTP UX 6MOIOTMYeCKOli aKTMBHOCTM.

C mesnbio ycujeHusI HaTUBHO 6M0IOTMYeCKOii aKTUBHOCTY OBIJIO CMHTE3MPOBAHO COeMTM-
HeHue MeTun 2-1uaHo-3,12-nmnokco-18BH-onean-1(2),11(9)-aguen-30-oaT, Ha3BaHHOE BMO-
C1eACTBUM CONMOKCONOH MeTwioM (CM), xapakTepusylolieecsi Haau4uem 2-1uaHo-1-eH-3-0-
HOBOJ CTPYKTYpPBI B KOJbIle A ¥ 3aMeHOV HAaTMBHOTO JisI IUMUIMppeToBoii KucaoTel (IVIK)
11-okco-12-eHoBoro ¢parmenTa Ha 12-0Kco-11-eHOBBIN GpparmeHT B Kosblle C. Bblo nmokasa-
HO, uTo CM BBI3bIBAET IMM6GETh OMTYXOJIEBBIX KJIETOK IyTeM MHAYKIIMY B HUX Kacla3-3aBUCUMO-
T'O BHYTPEHHETO ITyTH aromnTo3a. [Ijis1 60j1ee AeTaqbHOTO aHAIM3a BHYTPUKIETOUHBIX COOBITHIA,
aKTUBUPYeMbIX feficTBueM CM, 6bUT ITPOBeIeH MOTHOTPAHCKPUIITOMHBIN aHaIN3 SKCITPEeCCUN
TeHOB OITyXOJIEBBIX KJIIETOK, MHKYOMPOBAHHBIX B IpUCyTCTBUM CM.

B pesynbTaTe 6BIIO YCTAHOBIIEHO, UTO CM BbI3bIBAET MHOXKECTBEHHbBIE TTPE0OpPa30BaHMS
B PErylIsITOPHOM alllapaTe KJIeTKM — HaOIIomaeTcsl 3HaUUTEIbHOE V3MeHeHe YPOBHS 3KC-
Tpeccuy TeHOB, BOBJIEUEHHBIX B II€/bI Psiji KJIIETOYHBIX ITPOIIeCCOB, CPeiy KOTOPBIX CTPecC
OITIP, moBbIIIEHHAST SKCITPECCHST P53 peryimpyeMbIx MPOAIONTOTUYECKMUX T€HOB, aKTUBAIIMS
Egr1/ATF3/NAG1 u KLF4/p21 curHanbHBIX MTyTeN.

Paboma evinonHeHa npu guHancosoili noddepicke eparma «MonekyasapHas u KaemouHas
ouonozus» (2panm No. 6.1), HIII - 7623.2016.4
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NCCIIEJOBAHUME ITOBEPXHOCTU 3D-MATPUKCOB C TIOMOIIIbIO
XUMUYECKOU MOJJU®UKALIMU U PEHTTEHOBCKOM
®OTO3JIEKTPOHHO! CIIEKTPOCKOIIUU

HOHOcoBa. B. C.}?, Cremanosa A. O. 1%, KsoH P. 1. KTUOHOB IT. I1."
YepuoHocosa. B. C.}%, Crenmanosa A. O. 2, Kon P. 1.3, Jlaktronos IT. I1.1?

THMHcmumym xumuueckoti 6uonozuu u pyHoameHmanwbHol MmeouyuHasl,

Hoeocubupck, Poccus

HHUH IMamonozuu kpogoobpaweHus um. akaod. E.H. Mewanxkurna, Hosocubupck, Poccus
SUucmumym kamanu3a um. I.K. Bopeckosa, Hosocubupck, Poccus

[ToBepxHOCTh 3D-MaTpMKCOB, TpeJHA3HAUEHHBbIX [Ji TKAHEBOW WMHXXeHepuu, MmeeT
MPUHLIUTIMATbHOE 3HaueHMe, TIOCKOMIbKY B TE€pPBYI0 ouepellb OIpejesiseT B3auMOelicTBue
MAaTPUKCOB C KJIeTKaMi, MHTerpauuio ¢ OKPY>KarolMMi TKaHSIMU, UMMYHHYIO Peakiiuio U T.[I..
buoxumuyecke MeTOAbl M METOMAbI KYJTbTUBUPOBAHMUS KAETOK IMTO3BOJISIIOT MOJIYYUTD Mpe-
CTaBJjieHNe O MOBEePXHOCTM MaTPUKCOB, ITIPOTHO3MPOBATh ITOBe/leHie MaTPMUKCOB B OpTaHM3Me,
HO He SIBJISIIOTCS TIPSIMBIMM METOJaMM MCCIeI0BaHMsI TTIOBEPXHOCTU U He AlOT eTaTbHOIOo
TpeicTaBIeHNsI O CTPYKType MOBEPXHOCTHOTO (JIosl. B KauecTBe MeTOAOB MPSIMOTO MCCIe0-
BaHMS TIOBEPXHOCTY MbI MCITOIb30BAIM XMMUUECKYI0 MOAMMUKAIMIO MAaTPUKCOB U PEHTIe-
HOBCKYIO ()OTO3JIEKTPOHHYIO crieKTpockonuio (P®IC), a B KauecTBe 00beKTa MCCIeOBAHNS
— 3D-MaTpUKChI, U3TOTOBJIEHHbIE METOAOM 3JIEKTPOCIIMHHMHTA U3 PaCTBOPOB CUHTETUYECKUX
U TIPUPOIHBIX MTOJTVMEPOB.

B mpencraBiieHHOV paboTe ObUTM MCCIEIOBaHbI MaTPUKCHI, M3TOTOBJIEHHbIE 3JIEKTPO-
CIIMHHMHTOM M3 pacTBOpOB mosnukarnposakrona (ITKJI) ¢ yenoBeueckum anbbymmuoMm (UCA)
win xenatuHoMm (OKJI) B rekcadrop-2-m3omnporiaHoiae. MUKPOCTPYKTypa MMOBEPXHOCTM Ma-
TPUKCOB ObIJIa MCCIeOBAHA METOAOM CKAaHMPYIOIIEH 3JIeKTPOHHOV MMKPOCKOIINM, pacIipe-
IefneHue 6GejKa B MOBEPXHOCTHOM CjI0e ObLIO MCCIeJOBAHO IPU IMOMOIIM MOAM(UKALIUA
N-(2-rumpokcustii) penasuuueM u POIC ¢ ucnoab3oBaHueM hepMeHTaTUBHOI 00pabOoTKH.

Bce mMaTpuMKChI TIpeACTaBISIM C000# GUOPUMIIIIpHBIE CTPYKTYPBI C ITIAAKONM IMOBEPXHO-
CTHIO BOJIOKOH, AMaMeTp KOTOpbIX cocTaBisia 0,3+0,5 MukpoH. JlaHHbIE, ITOTyYeHHbIE MPU
oMoy adhGMHHOI MoaMdUKAIMM MaTPUKCOB, B IIEJIOM COOTBETCTBYIOT AaHHBIM POIC. ITo
maHHbIM POIC 0630pHbIi criekTp ITKJT comepskuT POTO3/MEKTPOHHbIE TMHNUY TOTBKO YIJIepoaa
u kuciaopoga. Criektp Cls IMHUM «UUCTOV» MTOAJIOKKM XOPOIIIO pasjiaraeTcss Ha 3 COCTOSTHUSI
B oTHOIeHUM 4:1:1, criektp Ols — Ha IBa IIPMMEPHO PaBHbBIX IO MHTEHCUBHOCTY COCTOSIHUS,
aToMmHoe oTHomieHue C:0 coctaBnser 3:1, T.e. COBMamaeT CO CTEXMOMETPUUYECKUM COMepsKa-
HueM s7eMeHToB B ITKJI. ITpu go6aBjaeHuM B COCTAB MAaTPUKCOB GMOIIOIMMEPOB B CIIEKTPaX
POIC mosBASIOTCS IMHUY, OTBeYalolnue a3oTy u cepe. ComepskaHyue GMOIMOIMMEPOB OIeHN-
BaJIM IO CTEXMOMeTpuIeckomy cocTaBy meMeHTOB UCA u JKJI. [Toka3zaHo, YTO KOHIIeHTpaIus
6eJika B TTOBEPXHOCTHOM CJIO€ MaTpUKca 10 12 pa3 BbIllle, YeM B MCXOJHOM PacTBOPE: IIPUUEM,
yeM HIKe KOHLIeHTpalys 6ejika B pacTBOpe, TeM O6oJiblie Takoe IpeBbiieHne. O6paboTka ma-
TPUKCOB MPOTeMHAa30# K MpUBOIUT K yMEHbIIEHNWIO KOHIIEHTpALy 6eIKa B TOBEPXHOCTHOM
ctoe Ha 20-35%, mpuueM Hambonee 3bdEKTUBHO UAET yaaaeHue IUCTeNH/MEeTUOHMH-COIep-
SKaIyX MenTuaoB. [lokasaHo, UTO KOHIIEHTpaLus 6elKka Ha MOBEPXHOCTM MAaTPUKCOB He U3-
MeHSIeTCsI B TeueHue IJIUTeIbHOTO BpeMeHM.

Paboma evinonveHa npu ¢puHarcosoli noddepicke zpanma PHD N° 14-15-00493
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I'YMAHN3VNPOBAHHOE AHTUTEJIO ITPOTUB

BUPYCA KJIEHIEBOTO OHIE®AJINTA:

OT ®YHIAMEHTAJIbHBIX UCCJIEJIOBAHUM /10 IEKAPCTBEHHOT O
CPEJICTBA

TukyHoBa H.B.!, MaTtBeeB A.JI.!, baiikoB M.K.!, MaTBeeB JI.2.!, XiryceBuu 51.A.1,
bonpapenko /I.A.%, CrponuH O.B.5, MypaiiieB A.H.>

THHcmumym xumuueckoti 6uonozuu u pyHoamenmanvHoti meduyumst CO PAH,
Hosocubupck, Poccus

2HHcmumym 6uoopeanuueckoli xumuu um. akademuxkos M.M. Illemsxuna u FO.A. OguuH-
Hukosea PAH (@uauan), IlywuHo, Poccus

Sdunuan HITIO «Mukpozen» M3 P® HITO «Bupuon», Tomck, Poccus

Bupyc knemieBoro sunedanurta (BK3), npencrasurens cemeiictBa Flaviviridae, criocobeH
BBI3BIBATh 3a00/IeBaHMe, IPUBOASIIIEe K CePhe3HbIM MOPaskeHMsIM HEepBHOI cucTeMbl. B Ha-
cTosiiiee BpeMsi JjIs1 Tepamniy KaeleBoro sHiiedannTa mpuMeHSIOT ChIBOPOTOUHBI MMMYHO-
[JI0OGY/MH, TIOy4aeMblil U3 KpOBM TOHOPOB, ITPOKMBAIOLIMX B IIPUPOIHBIX ovarax 3aboyeBa-
HMS. DTOT Ipernapar obnamaeT TepaneBTUYeckuM 3¢ (eKToM 0co6eHHO Mpy BBeJeHun B 1-2
IIeHb IT0C/Ie YKyca Kiela. BMmecTe ¢ TeM, mpernapar 06/1aaeT onpeaeleHHbIMM HeJOCTaTKaMMU.

C 11e/1b10 CO3JaHMS aJIbTEPHATUBHOTO MpernapaTa 6bl1I0 CKOHCTPYUMPOBAHO OPUTMHAIbHOE
TYMaHMU3MPOBAHHOE aHTUTENO NPOTUB IMuKornporerHa E BKD. AHTUTeNO0 CKOHCTPpyUpOBaIn
Ha OCHOBe BapuabelbHbIX TOMEHOB BUPYCHENTPAIM3YIONIEro MOHOK/IOHATBHOTO aHTUTeNA U
KOHCTaHTHBIX ToMeHOB IgG1/kappa uenoBeka. CpoACTBO CO3IaHHOTO aHTUTeNA K 6esiky E BKO
coctaBwio 2,6 x 10! M-1; ungekc Heiirpanusauuu (IC50) B sakcnepumeHTax in vitro - 0,043
MKT/MJI. Ha OCHOBe CyCTIeH3MOHHOI KyIbTYpPbI 3yKapuoTudeckux kiaetok CHO-S 66t co3man
CTAaOWIbHBIN IITAMM-IIPOAYLIEHT I'YMaHU3VPOBAHHOTO aHTUTENA; ONMTUMMU3UPOBAHBI CITIOCO-
OBl €ro OUMCTKY, MOATBEP)KIEeHA MPAaBUILHOCTh CTPYKTYPBI, MCCIENOBAH MPOMWUIb IIUKO3Y-
JIPOBAHMUSI.

C ucnonb3oBaHyueM nepudepuitHoit MbIIMHON Moaenn KO mpogeMoHCTpUPOBaHO, YTO
paspaboTaHHOe JIeKapCTBEHHOe CPelCTBO obyamaeT crienmduueckoii TPOTUBOBUPYCHOI ak-
TUBHOCTHIO, CYIIECTBEHHO TPEBBIIAIIIEl TAKOBYI0 Y KOMMEPUYECKOTO CbIBOPOTOYHOTO TIpe-
rapara. Pazpa6oTaHHOe JIeKapCTBEHHOE CPEICTBO 00JIafaeT IMIPOTEKTUBHOI 1 TepareBTuye-
CKOJ aKTMBHOCTBIO. MccmenoBanue (GapMakKOKMHETVKM ObLIO MPOBEOEHO B 1-KaMepHOil u
2-KaMepHO1 MoJesIX ¥ TI0Ka3aHo, 4YTO B 060MX cIydasx apMaKOKMHETMKA pa3paboTaHHOTO
Cpe[iCTBA He OTIMYAETCS OT TAaKOBOM y APYIMX MpemnapaToB aHTuUTeN. [IpoBeneHO uccieno-
BaHMe OCTPOI U CYyOGXPOHMYECKOI TOKCUMUYHOCTY JIEKAPCTBEHHOIO CPeCTBa IPY BHYTPUMBI-
IIIEYHOM ¥ BHYTPUBEHHOM BBeIEHMM U ITOKa3aHO, UTO JIeKAPCTBEHHOEe CPeICTBO He obama-
€T TOKCMYHOCTBIO MpU 060MX CItocob6ax BBemeHMs. MsyueHre MMMYHOTOKCUYECKUX CBOVICTB
1OKa3aja0, YTO Mpernapar He BbI3bIBAET M3MEHEeHUI MMMYHUTETA, BBISIBISEMbBIX [0 YPOBHIO
TUTpa aHTUTEN Y IKCIIepUMEHTATbHbBIX XKMBOTHBIX U TI0 BAMUSHUIO Ha IMMQOUIHbIE OPTaHbl;
BBeJleHMe Mperapara He COMPOBOXAAMOCh M3MEHEHUSIMU MHeKCa peaKiMu TUTIePUyBCTBU-
TeJIbHOCTY 3aMeJIJIEHHOI'O TUIIa, He COIMPOBOXKAANIOCHh U3MeHeHUsIMM GaroiuTapHoOi aKTUB-
HOCTM TIepUTOHEeaJbHBIX MakKpo@aroB ¥ He BBI3BIBAIO KOXHOM aHa@MIaKCUU y MOPCKUX
CBMHOK. B aKcrepumeHTax in vivo MpoJeMOHCTPUPOBAHO OTCYTCTBME aHTUTENIO-3aBUCUMOTO
ycunenust uHdexunu (ADE).

Takum 06pa3oM, pa3paboTaHHOe JIEKAPCTBEHHOE CPEICTBO MOKET ObITh PEKOMEHAOBAHO
JIJISI TIPOBeA,eHUS KITMHUYECKUX UCTIBITAaHUIA.
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IMPOTUBOOIIYXOJIEBASI AKTUBHOCTH
PEKOMBUHAHTHOI'O BUPYCA OCIIOBAKIIMHBI LIVP-GFP
B KJIIETKAX JIUM®OCAPKOMbBI C ®EHOTUIIOM
MHOXECTBEHHO IEKAPCTBEHHO YCTOMYUBOCTU

l'onuvaposa E. I1., ITetpos W. C., Pyxkenkosa lO. C., 3erkoBa M. A.

Hucmumym xumuueckoti 6uonoeuu u gyHdamenmansHoti meouyurst CO PAH,
Hosocubupck, Poccus

O eKTUBHOCT XMMMOTEpAIMM 3JI0KAaUYeCTBEHHBIX HOBOOOPA30BaHMiII OTpaHMUYEHA
CITOCOOHOCTBIO OITyXOJIEBbIX KJIETOK afalTHMPOBAThCS K M3MEHEHMSIM BHEIIHEi CpeIbl, UTO
MPUBOIUT K BO3SHUMKHOBEHMIO MHOKECTBEHHOI JieKapCTBeHHOI ycrorunsoctu (MJIY). Panee
OBLJIO TI0KA3aHO, YTO OHKOJIUTHUYECKNE BUPYCHI CITOCOOHBI 3 (PEKTUBHO pa3pyllaTh OIMyXoje-
Bbl€ KJIETKM Pa3/JIMUYHOTO TMCTeoTeHes3a U B HACTOsSIIee BpeMs pa3pabaThiBaeTCsl LIeJIbIi Psif
MMPOTUBOOTMYX0JIeBbIX TpenapaToB Ha ocHOoBe PHK- u [THK-comepxkaiiux BUpycoB. B Haieit
paboTe MbI OIIeHMBAIY TEePCHEKTUBHOCTD MCIIONTb30BaHMS reHeTUYeCKY MOAUGUIIVIPOBAHHO-
ro Bupyca ocrioBakuyubsl LIVP-GFP nns Tepanum omyxonevi ¢ MJIV.

B xome HacTtosmeii paboThl MbI mokaszany, uyTo Bupyc LIVP-GFP sddertuBHO peruin-
LIMpyeTcs B KIETKax IePBUKATbHOM KapUMHOMBI uenoBeka KB-3-1 (MJTV-), KB-8-5 (MJIY+)
¥ MeJIJaHOMBI B-16, Torma Kak Mbl He OOHAPYKWIM PErpOIyKIMM BUpyca B KiIeTKaxX JTUMpOo-
capkombl mbiesi RLS n RLS-40 (MJIV+). [IpoTuBOONYyX0/1€BYI0 akTMBHOCTb Bupyca LIVP-GFP
MblI OILIEHMBAIM Ha Momenu Mbiu auaum C57BL/6 — menanoMa B-16, Takke BrepBbie OblLIa
oxapakTepuszoBaHa 3(GeKTUBHOCTb TPOTUBOOIYXoieBoi Tepanuu LIVP-GFP Ha momenn
mbiiu inHUKY CBA/LacSto — immdocapkoma mbiieit RLS-40 (MJIV+). HamMu ycTaHOB/IEHO, UTO
3HAUMTETbHOE MHTMOMPOBaHMEe POCTa MeJIaHOMBI B-16 1ocjie BHYTPUOITYX0JIeBOTO BBEIEHMST
BUpYCAa SIBJISIETCS] Pe3yJIbTaTOM MPSMOTO 31 Ca OMyX0I€eBbIX KJIETOK, TOTAA KaK TOPMOXXeHNe
pocta muMdocapkoMbl RLS-40 1 pemyKiysl MeTacTa3oB y MbIIeli 00yCIOBIE€HbI aKTUBaLVe
UMMYHHO CUCTeMbI X03MHa.

Taxkum o6pa3oMm, MPOBeIeHHOEe MCCIeloBaHMe TOKa3a/I0, UTO PEKOMOMHAHTHBIN IITAMM
Bupyca ocrioBakuyHbl LIVP-GFP o6aaeT BbIpaskeHHBIM OHKOJIMTUYECKMUM JeiCTBMEM U MO-
SKeT ObITh MCITOIb30BAH [IJIS1 TOTyUYeHMST HOBBIX BbICOKOCHIEIM(MUUHBIX MTPEIapaToB s Tepa-
iy onyxones ¢ MJIV.
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CHANGES IN BIOCHEMICAL AND IMMUNOLOGIC PARAMETERS,
LYMPHOCYTE PROLIFERATION, AND HEMATOPOIETIC
PROGENITOR COLONY FORMATION INEXPERIMENTAL
AUTOIMMUNE ENCEPHALOMYELITIS MICE TREATED

WITH MYELIN OLIGODENDROCYTE GLYCOPROTEIN

Nevinsky G. A.!, Buneva V. N. !, Popova N. A.2 Orlovskaya I. A.?

!Institute of Chemical Biology and Fundamental Medicine, SB RAS, Novosibirsk, Russia
ZInstitute Cytology and genetics, SB RAS, Novosibirsk, Russia
SInstitute of Clinical Immunology, SB RAMS, Novosibirsk, Russia

First, it was shown, that spontaneous development of systemic lupus erythematosus
(SLE) leading to the formation of different abzymes in autoimmune-prone MRL-Ipr/lpr
mice is associated with changes in colony formation ofhematopoietic progenitors. Myelin
oligodendrocyte glycoprotein (MOG) is an antigen of the myelin sheath, which may trigger
immune cell responses and the production of auto-antibodies in multiple sclerosis (MS).We
have used MOG35-55-induced experimental autoimmune encephalomyelitis (EAE), a model
of human MS; to assess the production of catalytically active IgG antibodies or abzymes which
have been shown to be present in sera of patients with several autoimmune diseases. Here we
show that IgGs from the sera of control C57BL/6 mice are catalytically inactive.

During development of EAE, a specific reorganization of the immune system of mice
occurred leading to a condition which was associated with the generation of catalytically
active IgGs hydrolyzing DNA, myelin basic protein (MBP), and MOG which was associated
with increased proteinuria, changes in differentiation of mice bone marrow hematopoietic
stem cells (HSCs) and an increase in proliferation of lymphocytes in bone marrow, spleen, and
thymus as well as a significant suppression of cell apoptosis in these organs.

The strongest alterations were found in the early disease phase(18-24 days after
immunization) and were less pronounced in later EAE stages (40 days after EAE induction).
We conclude that a significant increase in DNase and proteolytic activities of antibodies may
be considered the earliest statistically significant marker of MOG-induced EAE in mice. The
possible differences in immune system reorganizations during preclinical phases of the disease,
acute and late EAE, leading to production of different autoantibodies and abzymes as well
other changes are discussed. Cuprizone-induced demyelination is a widely used experimental
model to study processes of de- and remyelination in the central nervous system.

Our data indicate that cuprizone treatment is associated with demyelination, but not
autoimmune reactivity.
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MEXKIYHAPOIIHASI KOHOEPEHI[MS "XUMUYECKAS BUOJIOTUA"
SELF-ORGANIZATION OF HIGHER-ORDER CHROMATIN DOMAINS

Ulianov S. V.2, Khrameeva E. E.*>* Gavrilov A. A.}, Flyamer I. M.!2, Kos P.T.*,
Chertovich A. T.%, Gelfand M. S.*®, Shevelyov Y. Y., Razin S. V.}?

!Institute of Gene Biology, RAS, Moscow, Russia

’Department of Molecular Biology, Lomonosov Moscow State University, Moscow, Russia
3Skolkovo Institute of Science and Technology, Skolkovo, Russia

“Institute for Information Transmission Problems (the Kharkevich Institute), RAS,
Moscow, Russia

SPhysics Department, Lomonosov Moscow State University, Moscow, Russia

®Faculty of Bioengineering and Bioinformatics, Lomonosov Moscow State University,
Moscow, Russia

"Department of Molecular Genetics of Cell, Institute of Molecular Genetics RAS,

Moscow, Russia.

Eukaryotic chromosomes appear to be partitioned in large self-interacting domains
separated by boundary regions or inter-TADs. How this spatial organization of chromatin is
established and supported is not clear. Here we show that inter-TADs in normal chromosomes
of Drosophila coincide with inter-bands in polythene chromosomes and bear the same
chromatin marks, including all marks of active chromatin and also chromator. Depositing of
chromator is one of the most important distinctive features of interband chromatin. Thus, one
may propose that the presence of this protein may somehow be necessary for maintaining
relatively de-compact chromatin state and therefore for spatial separation of TADs.

To check this supposition we performed knock-down of chromator protein in Drosophila
cultured cellsBG3 and compared TAD profiles before and after knock-down.No major differences
were observed. It appears that integral features of active chromatin rather than the presence
of any individual protein determine the TAD boundaries. Of particular importance is the high
level of histone acetylation that directly influences the ability of nucleosomes to interact with
each other. Using computer simulations, we demonstrated that polymers composed of long
blocks of non-acetylated (capable to interact with each other) nucleosomes interspersed with
shorter blocks of acetylated (incapable to interact with each other) nucleosomes adopts spatial
organization closely resembling organization of chromosomes in TADs. The important role of
histone acetylation in determining TAD profiles was further confirmed by experiments with
chemical inhibition of histone acetylases and histone deacetylases in BG3 cells.
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TELOMERE AND TELOMERASE - NEW FEATURES

Malyavko A., Zvereva M., Petrova O., Rodina E., Mantsizov A., Polshakov V.,
Naraykina Y., Rubtsova M., Dontsova O.

Lomonosov Moscow State University, Moscow, Russia

Telomerase is a key participant of telomere length maintaining system. Using yeast
model system we were able to find how telomerase itself can control the telomere length and
determine the telomere to be elongated first. Further study resulted in understanding the role
of specific telomere binding protein in telomere length regulation. Structurue of N-terminal
domain and nucleic acids interaction sites determined by NMR will be discussed.

In mammals telomerase is activated in cancer. The novel approaches to design telomerase
inhibitors - small molecule and oligonucleotide-based will be discussed.

Besides being an essential part of telomerase complex, telomerase RNA has other function
unrelated to telomerase. The data about unusual function of telomerase RNA will be presented.
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HEKAHOHUYECKUE ®YHKIIVU INTABHOM U AJIBTEPHATUBHBIX
CUTMA-CYBBEJIUHUILL BAKTEPUAJIbBHOW PHK-ITOJIMMEPA 3bI
B TPAHCKPUIIIINN

[Tymos [I. B.}, TletymkoB 1. B.!%, Ecronnna [I. M.!, Kynb6aunHckuit A. B.!2

"HHcmumym monekyaspuoii zenemuxu PAH, Mockea, Poccus
2Mocko8ckuti zocydapcmeeHHblll yHugepcumem umeru M.B.JlomoHocosa, Mockea, Poccus

VHuuyanmst TpaHCKPUIIIUM — OFHA 3 OCHOBHBIX PETYISITOPHBIX CTAAUI B 9KCIIPECCUN
Te€HOB y BCeX OpraHu3MoB. [j1s1 y3HaBaHMsI MPOMOTOPOB U nHuInauuu cuate3a PHK Bce kite-
TouHble PHK-TTonmMmepassl UCIIONb3YIOT CIelaibHble Oe/koBble (akTopbl. B cryuae 6akre-
puii IaBHYIO POJIb B Y3HABAHUM IIPOMOTOPOB UTpaeT curMa-cyobeavunuiia PHK-mmonmimepassi.
BonbuMHCTBO 6aKkTepuit comepskaT OgHY IVIaBHYIO ¥ HECKOTbKO abTePHATUBHBIX CUTMa-Cy6b-
€IVHULI, OTBETCTBEHHBIX 3@ SKCIIPECCUI0 PA3HBIX IPYIIN r€HOB.

B Hammx uccaemoBaHMSX YCTAHOBJEHO, YTO IIaBHAs CUrMa-CyObeauHMUIIA TTPUHMMA-
eT yJacTye He TOJIbKO B Y3HaBaHUM MPOMOTOPOB U miaBieHuu [THK, HO 1 Ha mociaenymommx
CTaAVSIX MHULMALIMY TPAHCKPUTILIMK, BKIOUast mpaimupoBanue cuHre3a PHK; yxon PHK-mo-
JMMepasbl ¢ TPpoMoTopa U GOPMUPOBAHYE TTPOMOTOP-ITPOKCUMATbHBIX T1ay3 TPAHCKPUITIINN.
[Toka3zaHo, YTO B 3TUX MPOLECCAX BaKHYIO POJIb UTPAET 3BOMIOMOHHO-KOHCEPBATUBHBIN paii-
OH CUTMa-CyObeIVHUIIBI, KOTOPbIN MO3UIMOHMPYET MaTpuuHyio JTHK B akKTMBHOM ILieHTpe
PHK-mtonmepassl, CTUMY/IMPYET CBSI3bIBAHME MHUIIMATOPHBIX HYKJIEOTUAOB, a 3aTeM 00Jer-
YaeT mepexo[, K JIOHTaluu 3a cueT B3aumogeicTsuii ¢ pacrymieir PHK. B To ke Bpemsi, sToT
pajioH curmMa-cyobeIMHUIIbI JecTabmm3upyeT KoMmiuiekcbl PHK-1monmmepassl ¢ onpeneneH-
HBIM KJIACCOM ITPOMOTOPOB, UTO 06eCIeunBaeT CHIDKEHME UX aKTUBHOCTM B CTPECCOBBIX YCIIO-
BUSX. YCTAHOBJIEHO, UTO TTOXOKME MeXaHU3Mbl IEeMCTBYIOT B C/lyuae HEKOTOPBIX (HO He BCEX)
aJbTepPHATUBHBIX curMa-cyobenyumi; PHK-momimepassl.

Paboma evinonvera npu noddepike zpanmos PODU N° 14-04-01696 u N° 15-34-20928

142



MEXIVYHAPOIOHAS KOHOEPEHI N "XUMUYECKASL BUOJIOTUA"

MEXAHU3Mbl ®OPMUPOBAHUSA HAINIPSI)KEHHOI'O KOMIIJIEKCA
PHK-ITOJIMMEPA3bI HA TPOMOTOPE U ITP1 OBPA3OBAHUN
CUTI'MA-3ABUCHUMBIX ITAY3 TPAHCKPUIIINU

[MetymikoB W. B.'?) KynbbaumHckmii A. B2

"HHcmumym monekyaspuoii zenemuxu PAH, Mockea, Poccus
2Mocko8ckuti zocydapcmeeHHblll yHugepcumem umeru M.B.JlomoHocosa, Mockea, Poccus

VHMIMAIms TPAaHCKPUITIINY — KITFOUeBast CTaausl PEry/siliuy SKCIIPeCcCuu TeHOB Y 6aKTe-
puii. UHMumanus TpaHCKPUMNIMY TPOUCXOANUT B MPOMOTOPHBIX YUaCTKaX MPU yUaCTUM XOI0-
dbepmenTta PHK-nmonumepassr (PHKII), cocTosiiiero 13 Kop-gepMeHTa M BapuabeabHOl CUT-
Ma-CyObeqMHUITBI, KOTOPAst OTBEYAeT 3a y3HaBaHMe U miasneHue JJHK B o61acTy mpoMoTopa.
Cejfuac CTaHOBUTCS TIOHSITHO, YTO CUTMa-CyObeIMHMUIIA TaKKe BasKHA [AJISI CBSI3bIBAHMS MHU-
IIMaTOPHBIX HYKIeoTuaoB, cuHTesa PHK-npaiimepos, yxoma PHKII ¢ mpomoTtopa u o6pa3oBa-
HMSI CUTMa-3aBUCUMMBbIX T1ay3 Ha CTAAWM JIOHTAIMM TpaHCKpumiun. 1lenpio Hamieir paboTsl
SIBJISIETCSI CPaBHEHE CTPYKTYPHBIX ITepecTpoeKk MPOMOTOPHOTO KOMILJIEKCa B Mpoliecce MHU-
IMaIMy ¥ SJTOHTAIIMOHHOTO KOMILIEKCa Py 00pa3soBaHMM CUTMa-3aBUCUMBIX Tay3 TpaHC-
KPUMILIUNA.

C ucrionb30BaHMEM MeTOI0B QYTIIPUHTUHTA U TPAHCKPUITIINY in Vitro MbI BBISIBUIIN, UTO
B IIpoIlecce CMHTe3a MepBbiX HykiIeoTunoB PHK nponcxoauTt caBur repegHeri TpaHUIIbI TPO-
MOTOPHOT'O KOMILJIEKCA MPY COXpaHEeHUM MOJIOXKEHUS 3aJHell TPAaHUIIbI (32 CUET COXpaHEHUS
KOHTaKTOB CUT'Ma-CyObeIMHUIIBI C TPOMOTOPOM), UTO TOBOPUT O GOPMUPOBAHUM HATIPSKEH-
HOTO KOMIIEKCA, KOTOPBI HaKaruiMBaeT «M30bITouHyIO» JJHK. Takoi KOMIUIEKC MOKET CMe-
CTUTBCST Ha3ajm ¢ BbiOpocoM aboptuBHOro PHK-mipomykTa My mepeiTu K 3JI0HTaIMM, Pas3o-
pPBaB KOHTAKThI C ITIPOMOTOPOM. MBI YCTAHOBWIN, UYTO TPAHCKPUIIIMOHHbBIE (akTOpbl GreA u
GreB, koTopble cTUMyIMpyIoT pacineruienvie PHK B akTuBHOM 11eHTpe PHKII, crioco6cTBYIOT
006pa30BaHNIO HATTPSDKEHHOTO KOMIIEKCA U TTePeXO/y K SJIOHTaIUA.

[Tpn o6pa3oBaHMM CUTMa-3aBUCUMBIX T1ay3 Takke (HOPMMUPYETCS HATPSIKEHHBIN KOM-
IJIEKC, MMEIOIIMii 60jiee IMPOKMEe TPaHUIIbI, UeM OOBIUHbBIN 3J0HTAI[MIOHHBI KOMILIeKC. OH
BO3HMKAET 3a cuéT Toro, uro PHKII BKTIOUaeT HOBbIe HYKJIEOTHU/IBI, B TO BpeMS KaK CUTMa-Cy6b-
eIVMHUIIA COXPaHSeT KOHTAKThI C TPOMOTOP-TIOAO06HBIM 3IeMeHTOM. Hamu mosyyeHbl MyTa-
MY B Kop-epmenTe u curma-cyobenuumiie PHKII, KoTopsle ClToco6CTBYIOT (GOPMUPOBAHNIO
HaIPSDKEHHOTO KOMIUIEKCa Kak Ha CTaauy MHUIIMAINA, TaK ¥ TIPY 00pa3s0BaHUM CUTMa-3aBy-
CUMBIX TIay3 TpaHCKpuUMyun. [losyueHHbIe TaHHbIE YKAa3bIBAIOT HA CYIIECTBOBAaHME €AVHOTO
MexaHM3Ma BO3HMKHOBEHMSI HAaNIPSDKEHHBIX KOMIUIEKCOB Ha Pa3HbBIX CTAAUSIX TPAHCKPUTILIVINA.

Paboma evinonvera npu noddepicke epanma PODU N° 16-34-00824
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MEXKIYHAPOIIHASI KOHOEPEHI[MS "XUMUYECKAS BUOJIOTUA"
KAK KJIETOUHBIN BEJIOK KU IIOMOTAET PEIJIMKAILIMY BUY-1

lotTux M. B.

Mockoeckuii 2ocydapcmeeHHwblli yHugepcumem umeru M.B. JlomoHocosaa,
HUU ¢usuxo-xumuueckoti 6uonozuu umeru A.H. Benosepckozo, Mockea, Poccus

Benok vesoBeka Ku BBIMOHSIET B KJIETKE MHOKECTBO (PYHKIIVIA, IJIABHOM M3 KOTOPBIX
SIBJISIETCSI yYacTVe B pemnapanyy OBy eINoYeuHblX pa3pbiBoB B JITHK 1Mo MexaHM3My HEroMmo-
JIOTUYHOTO COelVHeHMs KOHIOB. OmmcaHo Takke ydacTue Ku B perynsiumm peruiMkauumu,
TPaHCKPUIILMU U TPAHCISILIVU, TOAJep’)KaHUM 1eJIOCTHOCTU TeJIOMEpP U Psifie IPYTUX KJIeTou-
HBIX ITpolLeccoB. [ToMuMo 3TOro, 06HaAPYKEHO, UTO KJIeTOUHBIN 6eioK Ku BaskeH [Jist yCIien-
Holi perukauuy BUY-1. MexaHnusm, 1o KoropoMmy Ku ctumynmpyeT pasBuTue Bupyca, oka
HenoHsiTeH. CyllleCcTBYeT IBe OCHOBHbIE TUITOTe3bI: 1) Ku BausieT Ha TPaHCKPUIMLIMIO C MHTe-
IPUPOBAHHOI B reHOM KieTku BupycHoii THK 1 2) Ku cmocobcTByeT yCITeIHOi MHTerpamunu,
B3aMMOZENCTBYS ¢ MHTerpasoi BUY-1 u 3amuinas ee ot MpoTeacoOMHOM merpamanyu. [lepsas
rUIIOTe3a npepronaraeT, 4To Ku cBSI3bIBaeTCsl C BUPYCHBIM IPOMOTOPOM, XOTSI MeXaHU3M Ta-
KOTO CBSI3bIBaHMS MOKa HenoHsATeH. CyllecTBYIOT AaHHble PEHTIe€HO-CTPYKTYPHOTrO aHaiu3a
komIuiekca Ku ¢ THK, KoTopble XOpOIIIO OOBSICHSIIOT MeXaHM3M ITPOYHOTO CBSI3bIBAHUSI STOTO
6eska ¢ koHiom [IHK, HO He ¢ ee BHYTPEHHUMMU 0OJIaCTSIMU.

B moksnaze mpencTaBieHbl JaHHbIE HAIIEro MCCaenoBaHMs CBI3biBaHMsS Ku 1 ero cyobe-
nyHuIel Ku70 c pasmmunabivy crpykrypamyu THK 1 PHK. IToMyMo 3TOro, MbI IIOAPOOHO U3Y-
yuu B3aumopeiicteue cyobenyuuiibl Ku70 ¢ materpasoii BUU-1 1 BeISIBMIM OCHOBHOI CaliT
CBSI3BIBAHUS STUX OETKOB.

Paboma noddepxcara epanmamu PH® N? 14-24-00061 u PODU N° 14-04-00833
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MEXIVYHAPOIOHAS KOHOEPEHI N "XUMUYECKASL BUOJIOTUA"

OCOBEHHOCTUY B3AUMOJEVNCTBUSA TETEPOJVUMEPHOM
OHIAOHVYKJ/IEA3BI PECTPUKI N BSPD6I C MOANP®UIINPOBAHHBIMH
OPATMEHTAMMU JHK

A6pocumosa JI. A.}, TaBmmHa A. B.!, Kybapesa E. A.!, XKenesnas JI. A.2, Operkasi T. C.!

IMockosckuti 2ocydapcmeeHHblili yHusepcumem umeru M.B.JlomoHocosa,
HUU pusuxo-xumuueckoli 6uonozuu um. A.H.Benosepckozo, Mockea, Poccus
Hncmumym meopemuueckoli u skcnepumeHmanwvHoli 6uogusuxku PAH, ITywuHo, Poccus

OO6BEKTOM MCCIeIOBAHMUS SIBJISIETCSI TeTepOomMMepHasi SHIOHYK/Iea3a pecTpukuum (IP)
BspDé6I, y3natomas B THK mocnemoBaTenbHocTh 5'-GAGTC-3'/5'-GACTC-3" u cocrosiiast u3
6onbioit (BC) u manoit cyobemuumir (MC). BC crioco6Ha caMOCTOSATeNTbHO CBSI3bIBATHCS ¢ JTHK
U KaTaau3upoBaTh TUAPOIN3 «BEePXHEV» LIeNNM Ha PacCTOSHUY 4 Map HyKJIeOTUAOB (T1.H.) B Ha-
TIpaBJIeHUN 3'-KOHIIA OT yyacTKa y3HaBaHMs. TakuM o6pa3om, OHa MpeCTaB/sIeT COO0I HUKY-
IOITYI0 9HIOHYKIeasy. MC KaTanusupyeT TUIPOIN3 «HISKHE» 1eru Ha paccTossHmm 5 (10%) n
6 (90%) m.H. B HaIIpaBJAeHUM 5'-KOHIIA OT yYacTKa y3HABaHMS, IPUYEM TUIPOJIN3 MOKET IPO-
UCXOOUTb TONMbKO B nipucytcTBuu bC. Januslie o ctpyktype BC mn/mnu MC ¢ [IHK OTCyTCTBYIOT.
OcraeTcss HEM3BECTHBIM, KaKUM 06pa3om mpoucxomauT ysHaBauue OTHK-cyberpata MC m Ka-
KyI0 posib ipu 3Tom urpaet bC.

IO usydeHus: B3aumomeiicTBus cyobemuuui; P BspD6I mexmy coboit, a Takke C
IOHK-cyb6cTpaToM, CKOHCTPYMpOBaHa cepust cuHTeTndeckux JTHK-IyTiiekcoB, comepskammux B
KavecTBe TOTOJIHUTEIBHOTO 3B€HA HEHYKIIE03UIHYI0 BCTaBKY C OCTATKOM a300eH305a. OcTa-
TOK a306€H30j1a He0OXOAMUM [IJIsl HUBeJIupoBaHus 3 dekTa nectadbmimsalyiu JBOMHOM cripa-
su THK ripy BBeleHMM HEHYK/Ie03MIHOV BCTaBKM. [Toka3aHo, UTO BBeAeHMe MOAMMUKAIU B
«BEPXHIOI0» IIEeIb B TMojIokKeHMe ruaponu3a BC GI0KMpyeT ee akKTUBHOCTb, TIPY 9TOM CTEIIeHb
IUApOaN3a «HIsKHe» 1eny MC Takke 3HAUMTENbHO CHIMKaeTcs. Hanuune a306eH30/bHOM
TPYIIBI B OCHOBHOM MecTe ruaponansa MC Takke NPUBOAWIIO K CHVDKEHUIO aKTMBHOCTM KakK
BC, Tak 1 MC, 4TO yKa3bIBaeT Ha TECHYIO B3aMMOCBSI3b CyObeIMHUII B ITpoIlecce nxX QYHKIMO-
HMPOBaHMs. BBeleHe HEHYKIE03UTHO BCTaBKY C 3'-KOHIIA OT yYacTKa y3HaBaHMS 3a 2 II.H.
Io mecra ruaponusa BC mpakTuuecku He BAMSIIO Ha 3G dEKTUBHOCTb PacIleruieHUsT «BepX-
Heli» enu. OGHAKO B 3TOM CTyvyae MPOUCXOAUIIO NepepacipeiesieHye KOINYeCTBa MPOIyKTOB
TUAPOIN3a «HUKHE» ern: MC mperMyInecTBeHHO BHOCKWIIA Pa3pbIB HA PacCTOSTHUM 5 11.H. B
HampaBjeHuu 5'-KOHIIA OT yyacTKa y3HaBaHMs. Takum 06pa3om, BIiepBble 0GHAPYKEHO BJIM-
sTHMe HEeHYKJIeO3MIHbIX BcTaBoK B 1eny JJHK, c koTopoit B3aumogerictByet BC, Ha GhyHKIINMO-
uupoBanme MC. Ucronb3oBanmue JHK-IyIIIeKcoB ¢ MOAUMUIMPOBAHHON «BepXHEN» IEeIbIo
TT03BOJISIET HAMIPABIEHHO U3MEHSTh CIIenMGUUHOCTS AeiicTBus MC.

BBemenue moguduKauum B «HWKHIOIO» LIEIb HA PACCTOSIHMM 2 U 5 I1.H. B HaIllpaBJIeHUU
5'-KOHIIA OT yYacTKa y3HaBaHMS He OKa3bIBAJIO BIMSIHUSI Ha aKTMBHOCTH BC, HO 6JI0KMPOBAIO
nmeiicrBue MC. BriepBbie BoisiBiieHbl o6mactu [JJHK, ¢ koropeimyu KoHTakTHpyeT MC. Ha ocHOBe
asobeH30ICOMepIKaIero AyIuieKca mpeaioskeH Hernaponnsyemsbrit ananor BC BspD6I, koTo-
pbIit 1T03BOJIsIET 3(DGEKTUBHO PErYIMPOBATh AaKTUBHOCTh HUKYIOIIEH SHIOHYK/IEa3bl C TOMO-
IIbI0 U3MEHEHMSI TEMIIEPATYPHOTO PEXMMa PeaKIVN.

Paboma nposodunace npu noddepxcke epaHma PODU N° 16-34-00360 mon_a
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MEXIVYHAPOIOHAS KOHOEPEHI N "XUMUYECKASL BUOJIOTUA"

CHUXEHUE TPAHCMEMBPAHHOTO IIOTEHIIMAJIA MUTOXOHIPUN
UHOVIIUPYET MUTO®ATUIO U ITIPENISITCTBYET 3KCIIAHCUU
ATOUCTUYHOM MUTOXOHIAPUAJNBHON THK

B 3UTOTAX IPOJKXEMN SACCHAROMYCES CEREVISIAE

KapaBaesa 0. E.!, T'onbimes C. A.2, CokonoB C. C.2, CmupHoBa E. A.2, Ceepun ®@. @.2,

Kuoppe 1. A.2

Mockosckuli 2ocydapcmeeHHublli yHusepcumem umeHu M.B. /IomoHoco8a,
Mocksa, Poccus

2Mockosckuti 2zocydapcmeeHHslii yHusepcumem umenu M.B. JlomoHocosa,
HUU pusuxo-xumuueckoli 6uonozuu um. A.H.Benosepckozo, Mockea, Poccus

JyKapuoTuueckue KIeTK! COAepsKaT MHOKeCTBO KOl MuToxoHapuaabHov JHK (mT[I-
HK). Monekynblt MTIHK, comepskaiye Gosbliye meleluy, pelIMIUpyioTcs ObicTpee, yemM
mTJHK nukoro tuna. B pesynbrate, nons takux mTIIHK B kieTke MoskeT BO3pacTaTh CO Bpe-
MeHeM, YTO MIPUBOAUT K MMCHYHKINY MUTOXOHAPUI U pasBUTHIO psaa 3aboneBaHuii. Kpome
TOr0, HaKOIIeHMe TakuX «HeyHKIMoHanbHbIXx» MTIIHK B HelipoHax M MbIIIEYHBIX KIeTKax
SIBJISIETCSI OOHO 13 MPUUYMH CTapeHMsI MHOTOKIeTOYHBIX OPraHM3MOB.

B cBoeit pa6oTe Mbl MCCIETOBAIM, KaK M3MeHeHMe (QYHKIMOHAIBHOIO COCTOSTHUS MMU-
TOXOHAPUI BAMSET Ha pe3ylabTaTbl KOHKYPEeHIMU MexXAy monHopasmepHoit MTIHK muko-
ro tumna u srouctuuHoy MTIHK. B kauecTBe Momenu Mbl MCIIOJb30BaIM KIETKU OPOXOKeH
Saccharomyces cerevisiae. Mbl CKpeIIMBalIyu TalIOUAHbIE KJIETKU IPOXSKEN MMUKOTO THUIIA C
KJIETKaMM, MUTOXOHIPUM KOTOPBIX comepskany arouctuunyio MTIHK (HS Rho-). 9ta mTJHK
MpecTasisiia coboit KopoTkuit ¢pparmedt MTIHK mukoro Tuia, comepskaiiuii B cebe JNIb
OPUIKMHBI peIIMKaluy ¥ Hekomupyoue yyactku JHK. B pesynabTaTe cKpelMBaHuUs 06-
Pa30BbIBAIMCh 3UTOTHI, cofepskainye nBa Tuna MTJHK. B KOHTPOIbHBIX YUIOBUSIX 3TOUCTUY-
Hasg MTOHK BeiTecHsna MT/JHK guKoro tuiia B IUIIOMIHBIX KJIeTKax — 6omee 98% 3UroT 1 nx
ITOTOMKOB OKa3bIBaJIMCh HECITOCOOHBI PAaCTU HA HecOpaskMBaeMbIX CyOCTpaTax (Tak Kak ObLIn
JIAIIIEHBI BO3MOKHOCTH OCYIIECTBISITh OKUCTUTENbHOE dhochopuanpoBaHme).

MbI 0OHAPYKMIU, UTO CHMSKEHME TPaHCMeMOpPaHHOTO MMOTeHIasa MUTOXOHAPU B pe-
3yJIbTaTe MPOBEIEHNST CKPelIMBaHMs B IPUCYTCTBUM aHMOHHBIX Pa300IITeNeil Uiy BaJuHO-
MUIIMHA TPeISITCTBYeT pacipocTpaHeHmio arouctuuHoii MTIHK. 9ToT adbdeKkT sHaunTe bHO
YMEHbBIIAJCS B KJIETKaX APOXCKe ¢ lesieTupoBaHHbIM reHOM ATG32, KOIMPYIOIIUM pelemnTop,
obecIieunBaloOIINi CeIEKTUBHYIO ayTodarnio MUTOXOHAPUI (MuTOdarnio). ITo yKasbiBalIo Ha
TO, UTO MUTOGArust MOKeT ITPeIsITCTBOBATh 3KCHaHCUM MyTaHTHbIX hopm MTJIHK. B cooTBeT-
CTBUM C 9TUM MbI OGHAPYKMIY aKTUBALIMIO MUTODArKy B 3UTOTaX IPOSKOKENi MO, IeiiCTBMeM
Tex ke coeauHeHuit. [logaBieHue mpoliecca AejieHUs MUTOXOHAPUI MPensTCTBOBAJIO Ieii-
CTBUIO Pa3006IIMTe e Ha SKCIIaHCUIO STOUCTUUHOM MTIHK.

Hammm maHHbIe yKa3bIBAOT HA TO, YTO MUTOXOHApMa/IbHAS AMHAMMKA ¥ MUTOdarust urpa-
10T B&KHYIO POJIb B KOHTpoJie KauecTBa MTIHK B 3ykapmMoTHMUeCcKuX KiIeTKax.

Paboma evinonxena npu noddepicke epanma PODU N° 16-04-01381
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MEXIVYHAPOIOHAS KOHOEPEHI N "XUMUYECKASL BUOJIOTUA"

VUHTEJUIEKTYAJIbHBIYI UHTEPIIPETATOP IMOCJEJOBATE/JIBHOCTEN
BEJIKOB U ITEIITUA0B

HlnuxTt A. I., Kpamopenko H. B.

HanvHesocmouHulli (pedepanvHulli yHusepcumem, Bnadusocmoxk, Poccus

[t aHaIM3a TIEPBUYHOM CTPYKTYPBI O€IKOB U MENTUA0B ObUT CO3/TaH MHTEIeKTYaTbHbIN
MHTEPIIPEeTaTOP, KOTOPHI i Ha 6a3e MPOM3BOIBHBIX AMUHOKMCIOTHBIX TIOCTeI0OBATEIbHOCTE
1 abCTPaKTHOTO 6GaHKa MOTUBOB Prosite [2] TO3BOJISET B aBTOMATUUYECKOM PEKMME HAXOIUTh
KOHKpEeTHbIe MOTUBBI. J[JIs1 TIpeicTaBIeHNsT aOCTPAKTHbIX MOTMBOB MCITOJIb3YeTCSI CTAHIAPT-
HBIIi CUMHTaKCUC, AJISI KOTOPOTO pa3paboTaH CIIelMalbHbIii CUHTAKCUUYECKMII aHaaIMu3aTop.
Ha Bxoj mHTepIipeTaTopa MOCTYIIAI0T MHOTOYMC/IEHHbIE TTePBUYHbBIE TTOCIEI0BATENIbHOCTHI
6eJIKOB, TIpeCTaBIeHHbIE B PEJISIIMOHHOM (GopmMaTe HaHHbIX. ECy mepBuUUHbIE TTOCTeA0Ba-
TETBbHOCTY TIpeACTaBeHbl B IpyroMm dopmare maHHbIX (.txt, FASTA, XML) uHTepripetaTop
MIPOU3BOIUT IIpeobpa3oBaHye K PesiMoOHHOMY ¢hopMaTy AJIs Iocieayoineii oopaborku. Ha
BBIXOJ/Ie MHTEepIIpeTaTopa IoJiyuyaeM BbICOKO CTPYKTYPMPOBAHHBIE MACCUBBI MPOAHATU3UPO-
BAHHBIX JAHHBIX, C KOOPAMHATAMM KOHKPETHBIX HaliIeHHBIX B O€JIKaX MOTUBOB U OIIpeIessi-
eTcs Kacc 6eyrkoB.

Vnmoctpanyst paboTsl MHTEPIIPETATOPA HA IIpUMepe OTHO MOC/Ieq0BaTeTbHOCTH U OfI-
Horo moTuBa 'Homeobox' domain signature, ormicbiBaemoro mab6aorom: [LIVMFYG]-[ASLVR]-
X(2)-[LIVMSTACN]-x-[LIVM]-{Y}-x(2)-{L}-[LIV]-[RKNQESTAIY]-[LIVFSTNKH]-W-[FYVC]-x-
[NDQTAH]-x(5)-[RKNAIMW] mss rera CDX2 6enka NP_001256.3 aBToMaTuuecku HaiigeHa
nocnegoBatenbHOCTh: LAATLGLSERQVKIWFQNRRAKER ¢ koopauHatamu 219 — 242.

TakuM 06pa3oM, MHTEPIIPETATOP B aBTOMATMUYECKOM peXMMe IT03BOJISIET ITPOTOHSITH
MHOKECTBO ITPOM3BObHBIX ITOCTEI0BATEILHOCTEN H6ETKOB HA MHOKECTBE MOTUBOB, OIpefe-
JISISL TeEM CaMbIM (PYHKIIMOHAJIbHYIO IIPUMHA/JIESKHOCTh 6eyika. baHK 6eKkoB GopMupyeTcs: Ha
OCHOBe pedepeHCHOTO reHOMa, a TaKKe IMTPOM3BOJIbHBIX ITOC/IeA0BATETHbHOCTEI.

KoHuentyasbHas cxemMma MHTepIIpeTaTopa COmep XkUT ciieayroiniue cyHoctu: JHK, xpomo-
CcoMa, HYKJIeOTHUA, T'eH, TPAHCKPUIIT, SK30H, MHTPOH, TPUILIET, aMUHOKIUCIOTA, OeJI0OK, MOTUB,
MyTaIus, Kmacc 6eaKkoB, hepMeHT, MeTaboINT, peakuys, MeTaboaMYeCKuii MyTh, TeHeTuYe-
CKas ceTb, 6omMapkep 3abosneBaHue u ap. CyNTHOCTY CBSI3aHbI MEXIY COO60I MHOTOUMCIEH-
HBIMM aCCOIMATUBHBIMM CBSI35IMM, KOTOPbIe (OPMMUPYIOT 6a3y 3HAHMIT IKCIIEPTHO CUCTEMbI
MHTEPIPETUPYIOIIeil OMMUK cuTyauuy. Ha ocHOBe CO3MaHHBIX acCOIMATUBHBIX CBsI3elt (op-
MUPYIOTCSI CIOKHBIE JIOTMYECKMEe CEeTHU, KOTOPbIe MTPOCIEKMBAIOT Pa3INIHble TeHETUUECKUE U
O6MOXVMMYECKIEe CUTYaAIlMY U TTPOIECChI, CBSI3aHHBIE C IMATHOCTUKON 3a60/1€BaHMIA.

Hannune mepekpecTHBIX CBSI3€l KOAOB MHTEPIIPETATOPa C KOZAMY BCEMUPHBIX OMUK-TTOP-
TaJIOB, & TAK’Ke MHOTOUMCIeHHbIE TUIIEPCCHIIKM Ha HUX, TO3BOJIM/IM MHTErPUPOBAThH pa3pado-
TaHHYIO CUCTEMY B eHOe MHGOPMALIMOHHOEe ITPOCTPAHCTBO, ¥ 06€CIIeUnBaTh aKTyaIM3aII0
6a3 MaHHBIX ¥ 3HAHMIT HA OCHOBE MAHHBIX 3TUX ITOPTAIOB. IHTepIIpeTaTop SIBJASETCS MHTEN-
JIEKTYyaJIbHBIM JOTIOJTHEHMEM SKCITePTHO¥ cyucTeMbl «ITomommKar [1].

1. Ilnuxm, A. I. Dkxcnepmuas cucmema «Ionuomuxar. / A.I. llnuxm, H.B. Kpamopenko // ben-

Ku u nenmuosl. VII Poccutick.cumno3s. Hosocubupck, 12-17 uwonsa 2015 2. — ¢.150.
2. The PROSITE database. URL: http://prosite.expasy.org/prosuser.html#conv_pa
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GENETIC CODE REPROGRAMMING.
THE CASE OF THE UGA-ENCODED SELENOCYSTEINE

Kossinova 0.1, Malygin A.!, Hashem Y.2, Krol A.%, Karpova G.!

Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia
Nnstitute of Molecular and Cellular Biology CNRS, Strasbourg, France

Certain sense or nonsense codons may have meanings different from the original ones.
In the latter category, a prominent example is UGA that can either encode tryptophan
in mitochondria or cysteine in a few animals or the selenium-containing amino acid
selenocysteine (Sec) in the three descents of life. An extreme case is the ciliate Euplotes where
UGA encodes both cysteine and selenocysteine in the same mRNA. Sec in an active site amino
acid in selenoproteins. These proteins fulfill varied oxidation-reduction functions such as
defence against reactive oxygen species, sperm maturation, thyroid hormone maturation or
muscle biogenesis. Sec biosynthesis and its incorporation into selenoproteins differ from the
standard pathway because of the necessity to recode UGA as Sec.

This is accomplished by an orthogonal system comprising a uniquely transcribed
and structurally unusual tRNASec, tRNASec-dependent Sec-synthesizing enzymes, the
specialized translation elongation factor EFSec, distinctive caps and 3’UTR SECIS stem-loop
in selenoprotein mRNAs, and finally the SECIS binding protein SBP2. Mutations in the RNA/
protein components, or in the selenoproteins themselves, lead to male sterility, embryonic
lethality or muscular dystrophies, attesting the importance of selenoproteins in health and
disease. The SECIS RNA-SBP2 complex is pivotal by carrying the EFSec-bound Sec-tRNASec
to the A-site ribosome. Mechanistically, however, little was known of how the charged Sec-
tRNASec is properly delivered at an approaching ribosome.

To answer the question, our first goal was to understand where and when the SECIS-SBP2
complex interacts with the ribosome in the course of translation, and whether this complex
is responsible for blocking access of the A-site to the release factor. The orthogonal system
and experimental data will be presented. Using UV or bi-functional reagent cross-linking,
we showed that SBP2 binds the SECIS or the ribosome back and forth during the various
translation steps. Hydroxyl radical footprinting and chemical protection experiments of SBP2-
human ribosomes complexes enabled us to identify the binding site of SBP2 on the 28S rRNA.
To identify the exact binding mechanism and the residues involved in the interaction, we
recently attempted to obtain cryo-EM reconstructions of the human SBP2-ribosome complex.
We will pursue this goal and add Drosophila and the pathogenic protozoa Trypanosoma to the
task. This will help elucidate a long-standing enigma in eukaryotic translation regulation. In
addition, understanding selenocysteine incorporation in pathogenic protozoa is an invaluable
step towards designing potential therapeutic drugs.
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PECULIARITIES OF TRANSLATION INITIATION IN MAMMALS
RELATED TO INTERPLAY OF RIBOSOMAL PROTEIN US3,
INITIATION FACTOR EIF3] AND MRNA

Graifer D. M., Sharifulin D. E.!, Bartuli Y. S.!, Meschaninova M. 1.},
Ven’yaminova A. G.}, Karpova G. G.!2

!Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia
’Novosibirsk State University, Novosibirsk, Russia

Ribosomal protein (rp) uS3 is a structural element of the mammalian 40S ribosomal
mRNA entry channel. Recently, with the use of various RNA derivatives bearing 3’-terminal
ribose oxidized to dialdehyde capable of cross-linking to proteins, we have found that rp uS3
within the 40S subunit is able to interact with unstructured RNAs. Site of the cross-linking was
mapped to the peptide in positions 55-64 located away from the mRNA binding site.

In this work, we studied how the accessibility of this peptide to RNAs binding changes
upon the translation initiation. In particular, we examined the accessibility of rp uS3 for cross-
linking of unstructured RNAs in 48S preinitiation complexes (48S PICs) and 80S initiation
complexes (80S ICs) assembled in rabbit reticulocyte lysate on model synthetic mRNAs as well
as on full-length or truncated up to the initiation AUG codon hepatitis C virus (HCV) IRES.
We found that the RNA binding peptide of rp uS3 becomes shielded in 48S PICs assembled
on mRNAs with coding sequences comprising not more than 4 nt after the start codon. This
effect is peculiar for 48S PICs irrespectively on the way of their formation (either conventional
scanning-dependent or mediated by HCV IRES), and is caused by the initiation factor subunit
elF3j that seems to be directly implicated in the interaction with rp uS3. We for the first
time demonstrate that in 48S PICs elF3j binding site physically overlaps with binding site
of mRNA coding sequence, therefore, now it is clear that the factor dissociates from the PIC
after recognition of the AUG codon as soon as the coding sequence is inserted into the mRNA
binding site.

All this suggests that eIF3j is involved in mRNA recruitment at the step of 43S PIC
formation and its action does not relate to scanning. Another potential functional role
of the RNA-binding rp uS3 peptide in the cell might relate to regulation of translation via
its interaction with some single-stranded RNAs, which would affect the properties of the
translating ribosome. It is reasonable to assume that loading of mRNA to the mRNA binding
channel with following dissociation of elF3j from the 40S subunits triggers the regulation
process.

This study was supported by RFBR (grant N° 14-04-00709 to G.G.K.), by the Program
“Molecular and Cell Biology” of the Presidium of the RAS (grant N° 0309-2015-0024 to G.G.K.) and
by the Russian State funded budget project 57.1.2 (0309-2014-0002)
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INVOLVEMENT OF HUMAN RIBOSOMAL PROTEIN ES1
IN THE Ul11 SNRNA BIOGENESIS

Gopanenko A. V.'2, Malygin A. A."2, Tupikin A. E.!, Laktionov P. P.}, Kabilov M. R.},
Karpova G. G.12

!nstitute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia
’Novosibirsk State University, Novosibirsk, Russia

Ribosomal proteins are involved in various cellular processes via the interaction with a
diversity of RNAs. In this work, we studied cellular non-ribosomal RNA-partners of human
ribosomal protein (rp) eS1 using photoactivatable-ribonucleoside-enhanced crosslinking and
immunoprecipitation (PAR-CLIP) approach. The potential rp eS1 site, which would provide
the protein interaction with these RNA, was predicted to be located at the very end of the
N-terminal portion of the rp eS1. To apply PAR-CLIP approach to HEK293 cells, we obtained
cell line inducibly generating FLAG-tagged rp eS1 (FLAG-eS1) and showed that ectopically
produced target protein was able to incorporate in translating ribosome. In the cells treated
with 4-thiouridine, FLAG-eS1 was cross-linked to RNA much effectively than in those treated
with 6-thioguanosine. Next generation sequencing (NGS) of RNA fragments cross-linked to
the target protein revealed U11 and U5 snRNAs as partners of human rp eS1, besides rRNA. The
cross-linking sites in these snRNAs were identified in their U-rich sequences by characteristic
T/C transitions in the NGS data.

In vitro binding assays utilizing Ul11 and U5 snRNA transcripts and recombinant rp eS1
(His6-eS1) showed that the protein affinity for Ul1l snRNA is much higher than that for U5
snRNA, while the ribosome-bound rp eS1 was not able to bind and cross-link to these RNAs
at all. Chemical probing of Ul1 snRNA transcript bound to His6-eS1 displayed protections
of the nucleotides in Loop 1 and the basal part of Stem 1a and major rearrangements of the
RNA backbone in the U-rich strand containing the Sm site. Applying site-specific proteolytic
digestion of His6-eS1 cross-linked to 4-thiouridine-containing U1l snRNA, we identified
short peptide 9-29 within the N-terminal region of rp eS1 that is engaged in the cross-linking,
being in exact accordance with the prediction data. NGS data obtained with the HEK293 cells
depleted of rp eS1 revealed the higher level of the 3’ end unprocessed Ul1 pre-snRNA in these
cells as compared to that observed in normal cells.

Our findings provide for the first time evidences of engaging of the ribosome-free rp eS1
in the cellular processes relating to Ul1 snRNA maturation and minor spliceosome assembly
and thus greatly expand the currently existing knowledge of the extra-ribosomal functions of
human ribosomal proteins.

This work was supported by a grant from the RFBR (grant N° 14-04-00740 to A.A.M.) and by

the Program “Molecular and Cell Biology” of the Presidium of the RAS (grant N° 0309-2015-0024
to G.G.K.)
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BEJIKHM YB-1 1 NSUN2 KAK IOTEHIIVAJIbBHBIE YYACTHUKHA
ITPOLIECCA COPTHUHTA MPHK B 3K30COMBbI

Maneirus A. A.'?, KocunoBa O. A.!, Tormanenko A. B.2, dupmmuna 1. 1.1,
TamkoBuu C. H.!?, Kpamennununa O. A.!, Tymmukun A. E.!, Kucenésa E. B.3,
BenubsimuuoBa A. I.!, Kabuios M. P.!, Kapriosa I. T.}?

THMHcmumym xumuueckoti 6uonozuu u ¢pyHoamernmanwvHoti meduuurst CO PAH,
Hosocubupck, Poccus

2Hosocubupckuii 20cydapcmaeHHulli yHusepcumem, Hosocubupck, Poccus
SUucmumym yumonoezuu u 2enemuxu CO PAH, Hosocubupck, Poccus

OK30COMBI — MeMOpaHHbIe BEe3UKYJIbI, coepskalye 60mbInoii Habop PHK u 6enkoB, KOTO-
pble CEKPEeTUPYIOTCS Pas3IMUHbIMM KJIETKAMU U YYaCTBYIOT B MEXKK/I€TOYHO KOMMYHUKALIVNA.
B Hacrositiee BpeMs OTCYTCTBYeT MOHMMAaHME TOTO, KaK MPOUCXOAUT IMpoliecc oT6opa (co-
PTUHT) KOHKPeTHbIX KieTouHblx PHK B 5K30coMbl. PaHee, ¢ MCIIOIb30BaHMEM METOHOB 61O0-
MHGOPMATUKY ObUIM BBISIBJIEHBI TPU CHelMGUIecKux cTpyKTypHbIXx MoTrBa ACCAGCCU (1),
CAGUGAGC (2) m UAAUCCCA (3), HanboJiee 4aCTO BCTPEYAIOIIMECS B IMIIMIEUHBIX CTPYKTyPax
sk3ocomanbHbix MPHK.

B manHOl pabore ¢ momoIibio apGuUHHON cenekuyuy OeJKOB IUTOIIA3MaTUUECKOTrO
skcTpakTa kiaetok HEK293 ¢ ucronb3oBaHMeM KOpOTKMX minuiaedHbix PHK, comepxkaimmx
KOHKPETHBII CTPYKTYPHBI MOTUB, Mbl UAeHTUMLIpoBanu 6enku YB-1 u NSUN2 — moreH-
IMaJbHbIE YYACTHUKY 3K30ManbHOTO coptuHra MPHK. Okasanock, uto YB-1 crnenmduano
CBSI3BIBAETCSI CO BCEMM TPeMSI MOTMBaMM, y3HaBas UX, Oymyun hochopuaIupoBaHHbIM 110 caii-
Ty, OTBETCTBEHHOMY 3a €ro yAepXuBaHMe B LMTOIIa3Me, B TO Bpems Kak NSUN2, Taxke B
dbochopunupoBanHoit hopMme, Y3HAET TOIBKO MOTUB 2. O6a 3TUX 6eKa 6bUIM 0OHAPYKEHbI
HaMM BHYTPU 3K30COM, cekpetupyembix Kiaetkamyu HEK293, mpu stom YB-1 craHoBmiics ne-
dhochopmtnpoBaHHBIM, KOT/IA TTOTAAAT B 3K30COMbI. C ITOMOIIBI0 BHICOKOTIPOU3BOAUTETBHOTO
CeKBeHMpOBaHMs nokasaHo, uTo PHK, Bbime/ieHHAs UX 5K30COM, CEKPETUPYEMBIX K/IeTKaMU
HEK293, npeacrasiieHa pa3nuyHbiMu Bugamu kiaetTouHbix PHK, Bkirouass MPHK, comepxkaiiye
TiepeuncyieHHbIe BhINIe Ccreluduyeckre CTPyKTypHble MOTUBbBI. CTelleHb 060rameHmnst 9K30-
com Takumu MPHK cuibHO 3aBuMceia OT pacloOKeHUsI KOHKPETHOTO CTPYKTYPHOTO MOTMBA
B cTpykType MPHK. Tak, o6oramiéHHbIMM B 9K30coMax okasannuch MPHK, B KOTOpbIX MOTUB 2
6bL1 pacrnosokeH B 5’-HTO, moTus 1 — B 3°-HTO mau Kooupylolieii 4acTvi, a MOTUB 3 — B JII000i1
vactu MPHK. HampoTuB, sk3ocombl 66t 06emHeHbl o MPHK, cogepskamyvy MoTuB 1 B 5-
HTO, ykassiBasi, uTo MPHK Takoro Bua He mepeHOCSTCS B 3K30COMBI.

[TonyyeHHbIE TAaHHbIE YKA3bIBAIOT HA TO, 4TO 6Genky YB-1 1 NSUN2, ysHalouue creny-
¢duaeckme cTpykTypHble MOTHBBI PHK, MOm/IM GBI BBICTYIIATh B KauecTBe IMOCPEIHUKOB P
coptunre MPHK B sk30coMbl. MosiekysspHble MexaHM3MbI ItepeHoca MPHK B 5K30coMbI, 0110-
CpemoBaHHOIO STUMU O6eJIKaMM, 00CYKIar0TCS.

Paboma noddepxcana zparmom PODU N 14-04-00777, npozpammoti Ipe3uduyma PAH
“Monexkynsapuas u knemouras 6uonozus” (zpanm N2 0309-2015-0024) u 6a3oevim npoexmom IIpo-
2pammol (PyHOAMEHMANbHBIX UCCIed08aHuUli 20cydapcmeeHHblx akademuii Hayk (N° 0309-2014-
0002)
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INTERACTION OF ISOLATED AND 40S SUBUNIT-BOUND
HUMAN RIBOSOMAL PROTEIN US3 WITH ABASIC SITES IN DNA

Grosheva A. S.!, Zharkov D. 0.2, Stahl ].3, Graifer D. M.}?, Karpova G. G.!2

LInstitute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia
2Novosibirsk State University, Novosibirsk, Russia
3Max-Delbriick-Center for Molecular Medicine, Berlin, Germany

It is known that isolated human ribosomal protein uS3 (rp uS3) has multiple extra-
ribosomal functions including those related to base excision repair, e.g., it catalyzes nicking
of double-stranded (ds) DNA 3’ to the abasic (AP) site by B-elimination (AP lyase activity).
We performed a comparative analysis of the interaction of isolated recombinant human rp
uS3 and of the ribosome-bound protein with single-stranded (ss) and dsDNAs bearing various
model oxidative lesions including AP site.

The results of our study show that human rp uS3 can be involved in two different kinds of
non-translational interactions implicating AP sites in DNA, allowing discrimination between
the functions of the isolated and ribosome-bound protein. One of these functions concerns AP
lyase activity of the protein; we revealed here two new things concerning this activity of rp uS3.
First, we found that it is inherent to the isolated rp uS3 but not to the ribosome-bound protein,;
second, we revealed that the protein prefers ssDNA against dSDNA as a substrate. This indicates
that free rp uS3 might be implicated in repair of rDNA in nucleolus, where it transiently occurs
in single stranded state in the course of transcription. Another non-translational function,
peculiar to the ribosome-bound rp uS3 rather than the isolated protein, relates to its capability
of attachment to AP sites of ssSDNAs without their cleavage via a fragment of the protein’s KH
domain exposed on the ribosomal subunit surface. This interaction, evidently, does not relate
to DNA repair. We suggest that under conditions of massive oxidative stress when the content
of AP sites in DNA is much higher than usual, attachment of ribosome-bound rp uS3 to sSDNA
in the course of its transcription becomes rather probable. It would arrest DNA transcription
and ribosome biogenesis coupled to it and thereby save energy for the cell to be utilized in
other processes.

Thus, our results indicate that isolated rp uS3 is implicated in rDNA repair in nucleolus,
while the ribosome-bound protein might be involved in regulation of rDNA transcription under
oxidative stress conditions due to its ability to attach AP sites by its KH domain fragment.
Establishing particular cellular mechanisms providing the discussed interactions of isolated
and ribosome-bound rp uS3 with AP sites in DNA is the next frontier of investigations.

This work was supported by grants from the REBR (N° 16-04-00241 to D.G.) and partially by
the Russian State funded budget project 57.1.2 (0309-2014-0002)
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AHAJIN3 OUPKVYJINPYIONINX 3K30COM KPOBU B HOPME U IIPU
3JIOKAYECTBEHHBIX HOBOOBPA3OBAHUSAX MOJIOYHOM XXEJIE3bI

TyranoB O. C. !, ComoB A. K.}, TamkoBuu C. H.!, Bakakuna 0. C.2, lyboBckas JI. B.2,
HOnycosa H. B.3, BonoroBckuii U. 1. 2, Kuptommnxa H. A.4, Boituuikunii B. E.4)
Jlaktuonos II. IT.!

1HHcmumym xumuueckoti 6uonozuu u pyHdamernmanwvHoii meduuurst CO PAH,
Hosocubupck, Poccus

2HUHcmumym 6uogu3uxu u knemouroti unxcenepuu HAH Benapycu, Murck, beaapyco
3Tomckuti HUH oxkonozuu, Tomck, Poccus

4Hoesocubupckuti 061acmHotli KAuHuuecKuli OHKo02u4ecKuti duchaucep,
Hosocubupck, Poccus

CpaBHUTENbHOE M3yUeHMe ITPOTeoMa 9K30COM, IMPKYAUPYIOIINX B KPOBU 3IOPOBBIX [10-
HOPOB ¥ OHKOJIOTMYECKMX OOJIbHBIX, IIPEICTABISIET 0COOBIN MHTEPEC, IIOCKOIbKY BbleneHne
9K30COM IT03BOJISIET YOAJIUTH GajijlacTHbIe OeNIKM KPOBM, 00OTATUTBLCS OITyXoJecreluduye-
CKMMM OeJIKaMi, B TOM UMc/ie MeMOpPaHHbIMM ONyXoiecrnenyuuyeckuMy 6e1kaMu, KOTopbie
KpajiHe CJIO)KHO BBISIBUTDH B IJIa3Me KPOBU. JIeiiCTBUTENbHO, ITOCKOIbKY CeKpPeTUpYyeMble OITy-
XOJIEBBIMM KJI€TKaMM 9K30COMbI COIEPSKAT OeTKM 3TUX KIIETOK, BbIIeeHe 9K30COM TTO3BOJSI-
eT CKOHIIEHTPUPOBAThL 06pasel] 1 MONyUYUTh JOCTATOYHOE [IJIST aHATM3a KOJTMIECTBO OMOJIOTH-
YeCcKoTo MaTepuana.

Llesbio paboTHI SIBJSITIOCH BBIZIEEHNE, XapaKTepu3alys M CPaBHUTEIbHBIN aHAIU3 TIPOTe-
oMa 3K30COM IJIa3Mbl KPOBUM B HOpMe U TIPU pake MOJIOUHO sKee3bl.

[IpemapaTsl 5K30COM M3 IUIa3Mbl KPOBM 3M0POBbBIX KeHIIMH (30K, n=10) 1 nmepBUYHbBIX
OONMBHBIX PAKOM MOJIOYHOVA xene3bl (PMIK), (n=10, T, ,N M ) mosryyasnm myTem nocjae10BaTelb-
HOVI ynbTpadwibTpauyy u yiabTpaneHTpudyrnpoBanms [1], xapakTepn3oBaau Ipy MOMOIIN
MIPOTOYHO IUTOGIYOPOMETPUM, UCHIOIb3Ys aHTUTena mpoTuB CD9 n CD24 (Abcam) u ¢iyo-
peclieHTHO-MedeHHbIe aHTuTesna rmpotusB CD9, CD63, CD81, CD24 (BD). Pasmep 1 KOIM4eCTBO
BE3MKYJI ONpenesisuly Ipy MOMOILIM aHaausaTopa vactul, Malvern NS-300. KoHIleHTpaLuio
6enka B IperapaTax 3K30coM ompenesstiu mpu nmomouu NanoOrange Protein Quantitation
kit. Ons monmydeHMs] TPOTEOMHBIX KapT 5K30COM MCIIONIb30BaIM METOH, ABYMEPHOTO
reyib-anekrpodopesa B [TAAT.

[MomyueHHbBIE MTpernapaThl MMKPOBE3UKYI U3 T1a3Mbl KpoBu 3K 1 60mpHBIX PMJK comep-
SKaT 9K30COMBI pasMepom 75-116 HM u 95-158 HM, COOTBETCTBEHHO. I10 YOBIBAaHNIO MeIYaHbl
MHTEHCUMBHOCTU (uryopecteHyn B KpoBu 33K u 60nbHbIX PMJK 6bUIM MOEHTU(GUIMPOBAHbI
crenytonye cyornomynsiyumu sk3ocom: CD24/CD9 > CD9/CD81 > CD9/CD63 = CD24/CD63. Io-
Ka3aHo, YTO comepykaHMe 9K30COM KPOBM B HOPME U IPU OHKOJIOTMYECKMX 3a00/IeBaHUSIX He
usmensietcs (4.08x107 1 3.99x107 vactui/mi KpoBu 35K 1 601bHBIX PMJK, COOTBETCTBEHHO), B
cocTaBe 3K30COM IMPKynupyet He 6omee ~ 0,01% ot obuiero 6enka rmiasmbl KpoBu. CpaBHU-
TeJIbHBINM aHa/I3 MMOTYYEeHHBIX TPOTEOMHBIX KapT [JIsI KaXKA0¥ TPYIITbI TO3BOIMI YCTAHOBUTD
3HAYMMBbIE Pa3INUMsI, B YACTHOCTY - TTOSIBJIEHVE HOBBIX TOMOMHNUTENbHBIX OEJTKOB 1 M3MeHe-
HJe SKCITpeccuy IMPUCYTCTBYIOMMX B HOpMe 6eyikoB. Ha cienytomem ararme paboThl IIaHUPY-
eTcs UAeHTU(MUUMPOBATh MOTeHIMaabHble 6MoMapKepbl PMJK mpy momoIny macc-CrieKTpo-
CKOIUN.

1. Tamkoeuu C. H., Jlakmuonos II. I1., Tymaros O. C. u dp. Cnocob nosnyueHust 3K30COM U3
kposu. [lamenm P® 2556825 om 18.06.2015.
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NIEHTUOUKALNNWSA BEJIKOB, OITIOCPEAYIOIINX TPAHCIIOPT
BHEKJIETOYHBIX JHK B KPOBOTOKE

Tyranos O. C.!, TamkoBuy C. H."?, IllnuxT A. I.3, Benennkud M. C.*, KuprommuHa H. A.5,
CepmiokoB [I. C.2, Boituuiikuii B. E.°, Llentanosuy IO. I1.°, JlTaktronos II. IT.17

THMHcmumym xumuueckoti 6uonozuu u ¢pyHoamernmanwvHoti meduuurst CO PAH,
Hoeocubupck, Poccus

2Hosocubupckuii 2ocydapcmaeHHulli yHusepcumem, Hosocubupck, Poccus
3/TanvHesocmounblii pedepanvHbiii yuusepcumem, Bradusocmok, Poccus
“MeduuuHckuti yHusepcumem um. Iupozosa, Mocksa, Poccus
SHosocubupckuti 001acmHoll KIUHUYeCKULll OHKoJI02u4ecKuli ducnaucep,
Hosocubupck, Poccus

SHucmumym MexcoyHapoOHatiii Tomozpaguueckuii Llenmp CO PAH,
Hoeocubupck, Poccus

"Hogocubupckuti HayuHO-ucciedosamensCKull UHCMumym namosio2uu Kpo8ooopaujeHust
umeHu akademuka E.H. Mewankuna MuHucmepcmea 30pasooxpaHeHust P,
Hoeocubupck, Poccus

N3BecTHO, uTO BHeKIeTOUYHble [JTHK KpoBM 3aluiineHbl OT IeiCTBUSI HYKIeas U LUPKY-
JIMPYIOT B COCTaBe allONTOTUUECKUX TeJlell, HyKIe0CoM, KOMILIeKCOB ¢ JIHK-cBsi3pIBarOmMmmu
6enkamMy KpoBu. OTHAKO CUCTEMATUYECKOTO VICCIeIOBAHNST COCTaBa MIUPKYIUPYIONIUX B KPO-
BOTOKE HYKJIEOIPOTEMHOBBIX KoMIuiekcoB (HITK) mo cux mop He 6bLJIO BBITIOJHEHO.

Llenpio paboThI SIBNIIETCS MCCIeqoBaHue 6enkoBoro cocraBa HITK, mupRyaupymommux B
IJ1Ia3Me KPOBU 30POBbIX skeHIIMH (32K, n = 10) 1 mepBUUYHBIX 60JIbHBIX PAKOM MOJIOUHOI JKe-
ne3bl (PMJK, n = 10) Ha HauaabHbBIX cTagusax 3aboneBanus (T1-2NOMO).

HIIK u3 mrasmbl KpoBu 33K 1 60mpHbIX PMIK Beigensiiv apduHHOI XpoMaTorpadueii Ha
copbeHTax ¢ MMMOOMIM3MPOBAHHBIMY aHTUTEIAMY MTPOTUB rUcTOHOB [1]. Pasmep OHK B co-
craBe HIIK omieHMBaMM € IIOMOIIIBIO KamWIIIPHOTO nekTpodopesa Agilent 2100 Bioanalyzer
(Agilent Technologies Inc., Palo Alto, CA) c ucrmonb3oBanuem High Sensitivity DNA Kit, 6enku
pasgensuiu SDS-TTAAT u uaeHTUOUIMPOBAIM METOOM MaCC CIIEKTPOMETPIUMA.

YCTaHOBJIEHO, UTO B COCTaBe I'MCTOH-coaepskammx HIIK, Tak jke Kak ¥ B Iia3Me KpPOBU
3K, nmpeobnagaet IHK minHoit 170-180 m.H., B kKpoBu 1 HIIK 60apHbIXx PMOK - THK gamHob
170-180 1.H. u 60j1€e 6 T.I.H. IIPeJCTaBJIeHbl B PABHOM KOJIMUYECTBE. B cocTaBe IUPKYIMPYIO-
mmx HITK B kpoBu 33K 1 60npHbIX PMJK MmeTogom MALDI-TOF-Macc-crieKTpoMeTpui JOCTO-
BepHO (score 6ojee 56) upeHTuduipoBaHo 182 u 170 6eaKOB, COOTBETCTBEHHO. YCTAaHOB-
JIeHO, UTO Haubosiee pacrnpocTtpaHeHHbIMU JIHK-cBSI3bIBaOIMMMU MOTMBaMu B coctaBe HITK
IJIa3Mbl KPOBMU SIBJISIIOTCSI MYJIbTUIOMEHHbIN IMHKOBBIN Tasel] Cys2His2, IMHKOBBIN maserr
Cys-X2-CysX17-Cys-X2-Cys u neiiuyHoBast MoyHust N-X7-R-X9-L-X6-L-X6-L. Haub6omnee yHu-
BepcanbHbIMM 6esikamy HITK r1asmbl KpoBu (TIpefcTaBiieHsl 6osiee yeM B 40% Bcex 06pas1ioB)
SIBJISTIOTCST VIHCYNMH-Ierpagupyonmii hbepMmeHT, 6es10K romeobokca Hox-C5 n G-6emok-acco-
LMMPOBaHHbI penernTop 22. B cocraBe HIIK kpoBu 60mbHbIX PMJK BhIsIB/IEHO 129 6eIKOB, He
obnapykeHHbIX B HITK 33K, 13 KOTOpBIX 53 Oenka (41%) M3BeCTHBI KaK OITyX0jIe-acCOLUMPO-
BaHHbBIE OeJIKY. ITU TaHHbIe MOTYT CBUIETETbCTBOBATD 00 OITyX0aeBoM ITponcxokaenny HITK
U OBITH MCIIOJIb30BAHBI IJISI CEJIEKTMBHOIO BbIIeIeHNs oIyxoje-crenudnuueckoit JTHK.

1. Tamxosuu C. H., Ceporwxkos /1. C., Tymaros O. C. u dp. 2015. Buoopzanuueckas xumus. T. 41,
C. 686-695.
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®AKTOP MOJIOKA YEJIOBEKA, CTUMVYJIUPYIOIIUIT OBMEH
VNMMVYHOIJIOBYJINHOB HL-®PATMEHTAMMA

Cenpix C. E."2 TTpun B. B.2, bynesa B. H. 2, HeBunckuii I. A. 12

THMHcmumym xumuueckoti 6uonozuu u pyHoamernmanwvHoti meduuurst CO PAH,
Hosocubupck, Poccus
2Hosocubupckuii 20cydapcmaeHHulli yHusepcumem, Hosocubupck, Poccus

CoriacHO KaacCUMUeCcKUM ITpeICTaBIEHMSIM, MOJIEKY/IbI MMMYHOTJIOOYIVHOB COmepsKaT
JIBa OJMHAKOBBIX aHTUT€HCBSI3bIBAIOIINX IIeHTpa. PaHee miist IgG4 in vivo 6611 OKa3aH 06MeH
HL-dparmenTamMm, KOTOPBIV MPUBOIUT K TTOSIBJIEHNUIO OUCITEIIDUYHBIX MMMYHOIIOOYIMHOB.
Takoit 06MeH TPOUCXOONT TaKKe in Vitro, B IPUCYTCTBYE BOCCTAHOBJIEHHOTO ITyTaTUOHA. 115
IPYTMX KJIACCOB U MOAKIACCOB MPUPOIHBIX MMMYHOIIOOYIMHOB, B AHAJOTUYHBIX YCIOBUSIX,
obmeHa HL-dparmeHTaMu He ObLT IOATBEPIKIEH.

Hamu 6611 mokasan o6meH HL-dbparmeHTamu Iyt Bcex mogkiaccoB I1gG u ms sIgA mo-
JIOKa 4esoBeKa. JIaHHBIN ITPOLecC MPOUCXOOUT in Vitro B MPUCYTCTBUM IUIA3Mbl MOJIOKA U
BOCCTaHOBJIEHHOTO ITyTAaTMOHA, a TaKkKe in Vivo, B MOJIOKe YesioBeKa. B pesynbraTe o6MeHa
HL-dparmenTamMu Momoko comepskut no 30-40% 6ucrennduIHbIX MMMYHOTIOOYIMHOB, KO-
TOpPBIE SIBJISTIOTCST IIPUUMHON UX TIOMUCIIEMGUUHOCTY CBSI3BIBAHMS Y KaTATUTUIECKOI TTON-
peakTUBHOCTU. DAKTOP MOIOKA, CTUMYIMPYIOIIMIA 3TOT IIPOIIEeCC, IO HACTOSIIIIETO BpeMeHM He
OBLT YCTAHOBJIEH.

Llesipio maHHOJ PaboTHI OBLIO BhIAEIEHME U UAeHTUdUKAIMS (haKTopa MOJIOKA YeJIoBeKa,
cTumynupytomiero oomer HL-dbparmeHTaMu MeXIy MOIeKyIaMy MMMYHOIIOOY/IMHOB, a TaK-
K€ YCTaHOBJIEHMeE KITIOUeBBIX CTaauii rpoiecca oomena HL-dparmenTamu.

B xome pa6oThl 13 MoJIOKa uejoBeKka addMHHOI XpoMaTorpadueil Ha remapuH-cedapo-
3e ObUIa BhIgeNeHa (Gpakiys, cruMmynupyloiias oomen HL-pparmentamu. C rmomoinpio MDA,
anexkTpodopernueckoro anammsa 1 MALDI-TOF macc-CIieKTpOMeTpUM YCTAHOBJIEHO, UTO I10-
JyuyeHHas Gpakius npeacTaBieHa JakTodeppuHoM. AbduHHOI XpoMaTorpadueir Ha IgG-ce-
(apose 1 nakTodeppuH-cedapose 6bUIO0 MOKA3AHO, UTO JAKTOPEPPUH 06pasyeT KOMILIEKC C
MMMYyHOTTO0yHaMy. Takske 6bUIO YCTAaHOBJIEHO, UTO TTYTAaTMOH BOCCTAHABIMBAET MUCY/Ib-
(bumHbIe CBSI3Y MEXKOY IEMSIMU MMMYHOTJIOOY/IMHOB, a IaKToheppynH obecreunBaeT AMCCOI-
auyio UMMYyHOTIO6yMHA Ha nBa HL-dparmenrTa.

Taxkum o6pa3om, 1akTodepprH MOJIIOKA YeoBeKa CTuMympyeT oomeH HL-dbparmenTamm
MEKAY MOJIEKYIaMy MMMYHOTJIOOY/ITHOB B IIPUCYTCTBUM BOCCTAHOBIEHHOTO TTyTaTHOHA.

Hccnedosanue 8binoniHeHo npu puHancosoii noddepxcke PODH 8 pamkax HAYUHO20 hpoekma
N 16-34-00163 mon_a
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KOJIMYECTBEHHBIE U3MEHEHNS B BEJIKOBOM ITPO®UJIE KPOBU
BOJIbHBIX BUITOJISPHBIM PACCTPOMICTBOM U MIM30®PEHUEN

YepHoHocoB A. A.!, AnekceeBa U. B.!, Tumodeena H. A.!, iBanoBa C. A.%,
CumyTtkuH I. I.2) ®emopona O. C.!

THMHcmumym xumuueckoti 6uonozuu u ¢pyHoamernmanwvHoti meduuurst CO PAH,
Hoeocubupck, Poccus
2HayuHo-uccnedosamensCKuii uHCMmumym ncuxuueckozo 300posws, Tomck, Poccus

HecMorpst Ha mpeo6/1agamoInyio B HacTosIIee BpeMsi 4O0GaMUHOBYIO TEOPUIO, OOBSICHS-
IONIYI0 TIPMYMHBI 3a60eBaHus MuU30(ppeHnell ¥ MaHMAKAIbHO-IEIPEeCCUBHBIM IICUMX030M,
CJIOKHOCTh OMarHOCTUKM M KIacCMUKALMY TICUXUYeCKUX 3ab0IeBaHnii 00yCIOBIMBAET He-
06X0IVIMOCTH ITOMCKA HOBBIX OMOMapKepoB. B kauecTBe TakMX MOTEHIIMATbHBIX 6/I0MapKepOB
MOYXHO PacCMaTpuBaTh O6€IKM B CIBOPOTKE KPOBM MAIMEHTOB, He XapaKTepHbIe AJIsSI 300pPO0-
BBIX JIIOZEH, MV M3MEHEHMST KOJMUECTBA OINpee/leHHbIX O0eIKOB, IIPUCYTCTBYIONINX B ChIBO-
POTKe KPOBM MaIMieHTOB U 3J0POBBIX JINII.

Llespio TAHHOM PabOTHI SIBJSUIOCH CPaBHEHME OEeJIKOBBIX MPoduiieil 60IbHBIX GUIIONSP-
HBIM PacCTPOVICTBOM U mM30dpeHeii ¢ 6eJIKOBbIM MpoduaeM 3T0POBbBIX JKOIei AJIsl MOWC-
Ka KaHIUOATOB B 6MOMapKephbl JaHHBIX 3abomeBaHMii. O6beKTaMM UCCIeTOBAHMS CITYKUIN
006pasIbl CbIBOPOTKM KPOBY MAIMEHTOB, MPOXOISIINX KypC CTAIMIOHAPHOTO JIeUeHUs B OT/e-
neHuy adPeKTUBHBIX COCTOSIHMIA, a B KaUeCTBe KOHTPOJbHOM TI'PYIIIbI OblIa MCITONIb30BaHA
ChIBOPOTKA KpoBU 10 3M0pOBBIX JOHOPOB. BeIKM CbIBOPOTKM KPOBU Pa3esuiv C IMTOMOIIbIO
2D-renb-snekrpodopesa u aHaausupoBay merogom MALDI-TOF MS/MS Ha macc-CIeKkTpo-
meTpe Autoflex Speed (Bruker Daltonics, l'epmanmust).

Ha mepBom atame paboTsl TpoBOAMIM UMMYHOADOUHHYIO XpoMaTorpabuio Jis Bbiaere-
HJSI MMHOPHBIX 0esTKoB KpoBu. [Tociie pasmeneHust 6eJIKOB METOAOM ABYMEPHOTO TejTb-3JIeK-
Tpodopesa yUacTKu TejIsl, COOTBETCTBYOIIME O6eIKaM, MMEIOIIMM OTIMYHBIN OT KOHTPOJIS (B
OOJBINYI0 MV MEHBIIYI0 CTOPOHY) YPOBEHb 3KCITPECCUM, BbIpe3asi 1 06pabaThIBaIM TPUII-
cuHOM. TTosyueHHBIVi HAOOp MEeNTUIO0B aHAIMU3UPOBaAM MeTomoM MS u MS/MS. UneHTudu-
KalMIO NeNTUA0B IpoBoavIIM Mo 6a3e maHHbiX NCBI ¢ 1cITo1b30BaHMEM OVICKOBOI CCTEMBbI
Mascot.

B pesynbraTe 6bUIM OIpeneeHbl KOTMUYECTBEHHbIE M3MeHEeHMSI B OeTKOBBIX MPOMWMIIIX
MaIMeHTOB C OUITOISIPHBIM PAaCcCTPOMCTBOM M MM30GpeHMel, KOTOpble MOTYT BBICTYTIATh B
KavecTBe MOTEeHIMATbHbBIX 61I0MapKepoB. Bbuti 06HAPYKEeHBI PA3INuMs B yPOBHE GEIKOB ChI-
BOPOTKM KPOBM, TaKMX KaK aroUIIONPOTEeNHbI KiaccoB A 1 C, TpaHCTUPETUH, CBIBOPOTOUHbBIN
amuong Al ¥ peTUHOJ-CBSI3bIBAIONINMIA GeoK. [ToyyeHHbIe HAMM JaHHbIE [0 Pas3IMuMIo B
KOHIIEHTpaluy 6eIKOB ChIBOPOTKM KPOBU (TPAHCTMPETHHA Y CHIBOPOTOYHOTO aMUJIONU/IA) XO-
POIIIO COTIACYIOTCS C paboTamMM 10 M3YUEHMIO CITMHHOMO3TOBOW SKUIKOCTY VJTM TTIOCTMOPTAIhb-
HBIX TKaHel MO3Ta C IMTOMOIIbIO albTepHAaTUBHBIX MoaxonoB (BOJKX ¢ ESI MS ¢ miau BIXX ¢
SIMP).

Paboma noddepxcara epanmom PH® N® 14-15-00480
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IN VITRO SELECTION OF CELL-INTERNALIZING
2’-MODIFIED RNA APTAMERS AGAINST P. AERUGINOSA

Davydova A. S., Vorobyeva M. A., Kabilov M. R., Tikunova N. V., Pyshnyi D. V. and
Venyaminova A. G.

Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia

Infectious diseases that result from the presence of pathogenic viral or bacterial agents
are the major cause of human pathogenesis and mortality, surpassing cardiovascular diseases
and cancer. Despite of the existence of a large variety of antibacterial drugs, the problems
of side-effects and drug-resistance are still unsolved. Pseudomonas aeruginosa is a common
gram-negative bacterium that can cause diseases in animals, including humans. It is the most
common cause of nosocomial infections. High antibiotic resistance and low permeability of
bacterial cellular envelopes are the most important characteristics of P. aeruginosa. Therefore,
aptamers targeting P. aeruginosa could be promising agents for diagnostics and therapy,
providing an alternative to traditional antibiotics and laboratory tests. Aptamers have a number
of unique properties, such as high binding specificity, low immunogenicity and possibility of
chemical synthesis and modifications.

A goal of a present study was a selection of RNA aptamers internalizing into P. aeruginosa
cells. Improved biological stability of RNA aptamers was provided by replacement of all
pyrimidine nucleotides by their 2’-F-analogs. A modified bacterial SELEX protocol was
developed in order to obtain only cell-internalizing aptamers. In particular, after incubation
of RNA library with bacterial suspension and washing of unbound RNA molecules, cells were
treated by RNase A/RNase T1 mixture. This step allows cleaving of RNA molecules bound on
the cell surface, providing that only internalized ones should be taken to next stage. After 10
rounds of in vitro selection, enriched RNA library was converted into dsDNA form and then
sequenced on MySeq platform. Data analysis revealed several candidate sequences that were
used for further investigation. Cell internalization of candidate aptamers was demonstrated
by RT-PCR assay. It was also shown that the enriched 2'-F-RNA library after 10th round
internalizes more efficiently as compared to individual aptamers. Taking this into account, we
hypothesized that RNA aptamers could be internalized as heterodimeric complexes.

To summarize, in this study we developed a new protocol for selection of bacteria-
internalizing 2'-F-RNA aptamers, and proved its feasibility by the selection of aptamers
capable to internalize into P. aeruginosa.

This work was supported by the Grant of the RF Government for support to scientific research

projects implemented under the supervision of the world's leading scientists, agreement No.
14.B25.31.0028
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COBPEMEHHBIE PEHIEHUA OJIS1 AHAJIN3A KOHOEHTPAIIN U
YUCTOTDBI HYKJIEMHOBBIX KNCJIOT
C ITIOMOIIbIO Y&/BUJ CIIEKTPOMETPUN

MlaiixaucnamoBa A.P., CeHeuko A.41.

AO "Memmunep-Tonedo Bocmok"

KauecTBeHHbIIT ¥ KOTMYECTBEHHBII aHAIN3 HYKJIEMHOBBIX KMCIOT MMEET penaioliee 3Ha-
YyeHMe B MPOIeCccaX BbIAEIEHMS ¥ OUMCTKY U B OONBIIMHCTBE OGMOIOTMUYECKUX JTabopaTopuit
BbINOHsIeTCss Ha YO/BU]I criekTpodoromeTpax. Vcronb3oBanme HekauecTBeHHOM JHK i
ee HeBepHOJ KOHIIEHTPalMyY MOXKET MPUBECTY K OMIMOOUHBIM Pe3yabTaTaM, UTO IMPUBEIET K
ITIOBTOPHOMY aHaJIM3y C ITOTepeit BpeMeHU 1 06pasIioB.

CnektpodoromeTpsl UV5Nano u UV5Bio mpoussoactsa METTJIEP TOJIELO — 3To crienu-
aMM3MpOBaHHbIE MPUOOPHI IJIT KOTMUYECTBEHHOTO ¥ KaUeCTBEHHOIO aHa/IN3a HYKIEMHOBBIX
KUCIOT, 6eJIKOB 1o MeTony bpendopma, Jloypu u gpyrum 610I0rnaeckKuM MpuIosKeHusIM. Bu-
6MOTeKa KpacuTesleil U IIpeIyCTaHOBIeHHbIE METOIMKY TTO3BOJISIIOT CPasy MPUCTYIUTD K pa-
60Te ¥ TapaHTUPYIOT KAUECTBO ¥ TOYHOCTh PE3YJIbTATOB.

V®-BU]I CrIeKTPOCKOINSI MUKPOOGBEMa MOAXOOUT [IJisi 00pasiioB Majoro oobemMa Ui C
60b1IMM KO3 duILMeHTOM MoroineHus. O6paselr 6e3 pa3baBaeHus (UTO UCKIIOUAeT JOI0J-
HUTENIbHbIE OMMOKY) HAHOCSAT Ha M3MEePUTEIbHYI0 IToBepxHOCTh UV5Nano, 1 KpbIllika TOYHO
dukcupyeTcst Ha BBIOPAHHOI AJIMHE ONTUYECKOTO MyTH. Bcero 1 MK 06pasiia o3BoJISIET T0-
JIYYUTDb JOCTOBEPHBIN pe3ynbTat. 3araTeHToBaHHas TexHonorust LockPath mo3BosnseT mpoBo-
IVTh KOJIMYECTBEHHbIE M3MePEeHMS B IIMPOKOM AyMaria3oHe KOHIeHTpauuii ot 6 o 15 000 Hr/
vk A /IJHK aBTomaTtuuecky Ha ABYX AnnHax ontudeckoro myTt (0,1 uam 1 mm). KoHCTpyKIimst
KPbILIKY 3 GEKTUBHO IPeIoTBpallaeT ucapeHe oopasiia BO BpeMst U3MepeHus.

CoBpeMenHbie crekTpodoromerpbl METTJIEP TOJIEJO pa6oTaioT Ha OCHOBE TEXHOJIO-
ruu FastTrack, coueTaroiieii OITTOBOJIOKHO C MAaTPUUYHBIM JE€TEKTOPOM U MMITYJIbCHOM KCEHO-
HOBOIJ Tamnoli. CkKaHMPOBaHMe MMOTHOTO CIIEKTPa BBITTOIHSIETCS BCETO 3a 1 CeKyHAy, YTO 3Ha-
YUTETbHO SKOHOMUT BpeMsi. CTabMIbHOCTb MHTEHCUBHOCTY JIAMIIbI CYIIIECTBEHHO MTOBBIIIAET
MIPOM3BOAUTENBHOCTD, TAK KaK MpU paboTe ¢ cepusiMu o6pa3IioB He TpebyeTcsl MMPOBOANUTH
MHOTOYMCJIEHHbBIE TTapasijieJIbHble M3MepeHMsI.

1O LabX UV/VIS pormonHsieT Bo3MoskHOCTY pr6opoB UV5Nano 1 UV5Bio coBpeMeHHbIM
rpaduUecKuM peJakKTOPOM st 06PabOTKM CIEKTPOB U MO3BOJISET aBTOMAaTU3MPOBAaTh MaTe-
MaTHYeCcKylo 06paboTKy aHaaM3a, JOKYMEHTUPOBAaHME Pe3yabTaTOB, MUHUMU3UPOBATD UEJIO-
BeuecKuit pakTop nmpu 06paboTKe pe3yIbTaToB aHAIM3a.
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RNA APTAMERS AGAINST AUTOANTIBODIES
ASSOCIATED WITH MULTIPLE SCLEROSIS:
SELECTION, DESIGN AND PROSPECTS OF APPLICATION

Vorobyeva M. A.!, Timoshenko V. V.!, Krasitskaya V. V.2, Kabilov M. R.},
Nevinsky G. A.}, Frank L. A.2, Venyaminova A. G.!

!Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia
?Institute of Biophysics SB RAS, Krasnoyarsk, Russia

Multiple sclerosis (MS) is a chronic autoimmune disorder of human central nervous system.
It is characterized by the destruction of myelin shell and progressive neurodegeneration. Early
diagnostics and adequate disease management make it possible to modify the course of the
disease and to slow its progression. Diagnostics of MS, especially at its early stages, is a complex
task that includes the analysis of clinical and laboratory data together with MRI results. To
date, there are no specific laboratory tests to establish the diagnosis of MS. A presence of
specific proteolytic autoantibodies against myelin basic protein (MBP) is now considered as a
characteristic feature of MS. We proposed a new approach to MS laboratory diagnostics, based
on the use of 2'-modified RNA aptamers that specifically recognize these antibodies.

To obtain RNA aptamers, polyclonal anti-MBP IgGs isolated from blood of MS patients
were used as SELEX targets. To improve the resistance of aptamers towards serum nucleases,
all pyrimidine nucleosides in RNA libraries were replaced by their 2'-fluoro analogs. After
sequencing of enriched libraries and analysis of the obtained data, candidate aptamer
sequences were taken for subsequent studies. Screening of their affinity and specificity led
to the choice of the most efficient 2'-F-RNA aptamers. A series of sequence minimization
experiments for 71-nt aptamers resulted in their shortening up to 57 nt (aptamer 2-9c) and 26
nt (aptamer 12-2b). These aptamers demonstrated high affinity and specificity while binding
to anti-MBP autoantibodies, both in model systems and in total IgG samples isolated from
blood of MS patients.

Optimized aptamers were then employed as recognizing elements for bioluminescent
aptasensors. Photoprotein obelin was taken as highly sensitive bioluminescent reporter. Two
types of microplate aptasensors were designed, with aptamers as primary analyte-capturing
components or as secondary components bearing the reporter group. For both types, a
possibility of sensitive and specific detection of anti-MBP autoantibodies was shown.

To summarize, our results demonstrate high affinity and specificity of new 2'-F-RNA
aptamers against MS-related autoantibodies, and prove their feasibility as recognizing
elements for specific aptasensors. We suppose that the strategy developed in this study could
be adapted as well to create diagnostic aptasensors for detection of autoantibodies related to
other autoimmune diseases.

The work was supported by RFBR grant N° 14-04-01611
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REGULATORY RNAS OF HUMAN BLOOD
EXTRACELLULAR STRUCTURES

Savelyeva A. V.'%, Kuligina E. V., Morozov V. V.13, Richter V. A.!, Semenov D. V.!

!nstitute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia
’Novosibirsk State University, Novosibirsk, Russia
5Center of New Medical Technologies, Novosibirsk, Russia

Regulatory RNAs are secreted by cells as the components of membrane structures
(exosomes, microvesicles, apoptotic bodies) and cell-free ribonucleoprotein complexes. The
latest studies of extracellular RNAs are focused on microRNAs and mRNAs and their role in
cell-to-cell communication processes. However, it is shown that secretome of human cultured
cells and blood plasma contains other species of cellular RNAs, including long non-coding
RNAs, which involved in the regulation of vital cellular processes.

The aim of this study was to provide the detailed description of human blood regulatory
circulating RNAs. For the analysis of extracellular circulating complexes blood was processed
with a series of sequential centrifugations at 1200, 16 000 and 160 000g and fractions of blood
formed elements, plasma, membrane particles with high and low flow density, as well as
vesicle-free supernatant were obtained.

Using transmission electron microscopy and flow cytometry it was determined that
blood particles pelleted at 16 000 and 160 000g are 40-100 nm membrane particles (and
their aggregates) with the surface markers of T-cells and platelets. High-throughput SOLiD
sequencing of RNAs from blood fractions revealed that extracellular circulated complexes
contain fragments of rRNAs, tRNAs, mtRNAs, snRNAs, sSnoRNAs, sScRNAs, microRNAs, mRNAs,
IncRNAs and also circular RNAs.

Circular RNAs is a novel class of non-coding regulatory RNAs, which involved in the
regulation of transcription and translation processes. Moreover it was shown that progression
of several neurologic and oncologic diseases is correlated with the alterations in the level of
circular RNAs. Using high-throughput sequencing data we identified 88 unique circular RNAs
of formed elements and vesicles from human blood. The distribution analysis of 13 circular
RNAs was performed using real-time RT-PCR. It was shown that full-length transcripts of
circular RNAs are detected in blood formed elements and extracellular membrane particles
and not detected in samples of plasma, depleted with membrane micro- and nanovesicles.
Obtained results, together with the literature data, allow us to suppose that circular RNAs are
involved in local and distant processes of intercellular communication mediated by circulating
membrane particles.

The reported study was funded by grants RFBR 16-04-01457 and RSF 16-14-10284
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SEARCH FOR AN OPTIMAL OLIGONUCLEOTIDE
FOR SELECTIVE TARGETING TO MATURE MIRNA

Miroshnichenko S. K., Patutina O. A., Mironova N. L., Lomzov A. A., Zenkova M. A.

Institute of Chemical Biology and Fundamental Medicine, Novosibirsk, Russia

In the pathogenesis of malignancies active regulatory role belongs to small non-coding
RNAs — microRNA (miRNA). miRNA expression profiles are often associated with prognosis
and therapeutic outcome of different oncological diseases. It is well known that in comparison
with normal tissues cancer cells are characterized by hyperexpression of oncogenic miRNAs
which lead to oncogenic transformation, carcinogenesis and metastasis progression. Selective
down-regulation of miRNA expression by specific agents, such as antisense oligonucleotides
that recognize particular sequences is therefore can be an effective tool to regulate the amount
of miRNA in cancer cells and decrease tumour malignancy.

In this work screening of specific antisense oligonucleotides of different length and
structure by efficiency of binding to the oncogenic miRNA-21 was performed. Linear and
hairpin deoxyribooligonucleotides with the length of antisense sequence of 10-16 nucleotides
targeted to the 5’- or the 3’-end of miRNA target have been studied. Hairpin oligonucleotides
consist of complementary addressed sequence and a hairpin containing four-nucleotide loop
and stem of 6 or 9 nucleotides, which presumably increase binding efficiency with miRNA-21.

It has been shown that addition of the hairpin to the oligonucleotide structure lead to 1.6-
fold increase in binding efficacy with miRNA-21 in comparison with linear oligonucleotides.
Hairpin oligonucleotides with antisense sequence of 14 nucleotides effectively hybridize
with miRNA-21 without significant difference in complex formation efficiency compared
to oligonucleotides with complementary sequence of 16 nucleotides. As a result, two
oligonucleotides with antisense sequence of 14 nucleotides and hairpin with the stems of 6
and 9 bp were chosen as perspective candidates for selective and effective sequestering of
mature miRNA-21.

This work is supported by Grant of Russian Science Foundation No. 14-44-00068, Scientific
Schools SS-7623.2016.4 and RFBR grant No. 14-04-01007a.
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MOLECULAR MECHANISMS OF ANTIPROLIFERATIVE
AND INTERFERON-INDUCING ACTIVITY
OF SHORT IMMUNOSTIMULATING RNA

Zhorov M. 1., Kabilova T. O., Vlassov V. V., Zenkova M. A., Chernolovskaya E. L.

Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia

Short double-stranded RNAs are able to activate the innate immune system depending
on their structure, sequence and method of delivery. The immunostimulatory activity of RNA
can be applied to antiviral and antitumor therapy. Recently, we designed a series of short
double-stranded RNAs that possess pronounced antiproliferative activity in cancer cells, and
antitumor, antimetastatic activities in melanoma-bearing C57BI/6 mice. iSRNA under study
did not have substantial homology to any human or mouse mRNAs. The aim of this study was
to identify cellular receptors responsible for antiproliferative activity of iSRNA, and to define
isolated from PBMC immune cell types, which mediate interferon-inducing activity of iSRNA.
To identify cellular sensors of iSRNA, we obtained the lines of KB-3-1 cells stably expressing
short hairpin RNAs (shRNA) targeted TLR7/8, LGP2, MDA5 or PKR genes. For this purpose we
used lentiviral constructions encoding shRNAs.

Theresults show that selective inhibition of PKR and TLR8 expression by sShRNA-expressing
lentiviruses blocks antiproliferative effect of iSRNA, inhibition of LGP2 and MDAS5 expression
reduces the biological effect of isSRNA, while TLR7 is not involved in antiproliferative activity
of iSRNA. The involvement of PKR-mediated pathway in intracellular signaling activated by
isRNA was confirmed by the data obtained using specific inhibitor of PKR 2-aminopurine.
We show, that the pretreatment of KB-3-1 cells with 2-aminopurine entirely abolished the
antiproliferative activity of iSRNA.

To identify the effector cells of iSRNA the individual types of immune cells (NK, T cells,
B cells, dendritic cells, monocytes and macrophages) were isolated by immunomagnetic
sorption. Study of interferon-inducing activity of isRNA in different immune cell types showed
that dendritic cells, monocytes and B cells produce IFN-a in response to the iSRNA, while
NK, T cells and macrophages did not secrete IFN-a. Thus, the effector cells, which mediate
immunostimulatory activity of iSRNA, are antigen presenting cells of innate and adaptive
immunity.

The obtained results revealed the iSRNA can exhibit its antitumor activity according to
two mechanisms: blocking tumor cells proliferation and inducing immune response against
tumor.

This work was supported by the Russian Scientific Foundation (grant No 16-15-10105), and by
the grant of Scientific Schools (No. 7623.2016.4).
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MYJIBTU®YHKIVMOHAJIbBHBIN Y-BOX-CBA3BIBAIOII N BEJIOK 1
KAK HEKAHOHUYECKHN ®AKTOP PENTAPALIU JHK

AnemacoBa E. D.!, ITectpsikos I1. E.!, Haymenko K. H.2, Moop H. A.!, JlaBpuk O. 1.%?

THMHcmumym xumuueckoti 6uonozuu u ¢pyHoamernmanwvHoti meduuurst CO PAH,
Hosocubupck, Poccus
2Hosocubupckuii 2ocydapcmaeHHulli yHusepcumem, Hosocubupck, Poccus

s a¢pdeKkTUBHOro oTBeTa KIeTKM Ha IoBpexxaeHue JTHK Heob6xomyMma TOUHAsE KOOp-
IVHALVS aKTUBHOCTE (GepMeHTOB pernapauuyu Ha ropexxkaeHusx ITHK. ToHKast perynsuus
JIIOCTUTAETCS C TIOMOIIbIO TMTOCTTPAHCSIIIMOHHBIX MoAMdUKaLyit M MeXO6eJIKOBBIX B3aMO/Ieli-
CTBUIi 6EJIKOB OTBEeTa KJIeTKM Ha noBpekaeHne [THK 1 MoxkeT ObITh OITOCpeqoBaHa HEKAHOHM -
YeCKVMM BCITOMOTaTeIbHBIMY (haKTOPaM.

Y-box-cBsa3biBatonuii 6eok 1 (YB-1) siBjisieTcs TpaHCKPUIILIMOHHBIM (DaKTOPOM ¥ BOB-
JIeY€H BO MHOXKECTBO KJIETOUHBIX ITPOILIECCOB, IIABHBIM OOpPa30oM MMEIONIMX OTHOIIEHMEe K
MeTabo/M3My HYKJIeMHOBBIX KMCIOT. YB-1 06/1amaeT BbIpakeHHOM MYJIbTUMBaJIEHTHOCTBIO, T.K.
criocobeH B3aumopeiictBoBaTh ¢ JJHK, PHK, monu(AO®-pr6030ii) 1 GONBIINM KOJINYECTBOM
6eJIKOB, B UMCI0 KOTOPBIX BXOAAT (pepMeHThI pas3inuHbixX cucreM pernapauuy JHK. OcobeH-
HOCTBIO YB-1 sIBJISIeTCS ero HaKOIUIEHME B SIAPE KIETKM B YCJIOBUSIX T€HOTOKCUMYECKOTO CTpec-
ca. Bonbmasg yacTb cTpyKTypbl YB-1 (QYHKIMOHAIBHO HEYIIOPSIIOYEeHa, UTO SIBJISIETCS OTINUM-
TeJIbHOJ UepTOoJi KITFOUEBbIX PEryIsITOPHbIX 6eIKOB KieTku. OmHako poib YB-1 B penapanun
IHK no cux rnop He n3yJyeHa.

ILlesnpio HacTosIIEl PaboThl OBIIO MCCAeA0BaHMEe CIIOCOOHOCTY YB-1 yuacTBOBaTh B MPO-
1ecce 3KCLUM3MOHHONM penapauyu ocHoBaHuii JJHK (3PO) B kauecTBe BCIIOMOTATE/bHOTO pe-
IyaATOpHOTO Oenka. C MCIOoMb30BaHMeM MeToa GIyopeCcieHTHOTO TUTPOBAHMS MbI YCTAHO-
B pusnueckoe B3aumoneiictBue YB-1 ¢ kirroueBbiMu G6esikamy DPO: APE1, NEIL1, Pol B,
PARP1, PARP2 u [THK-cBs3biBamomuM ¢pparmeHToM PARP1 — p24 1 onpenennian KoJuueCTBeH-
HbIe XapaKTepPUCTUKYM B3aMMOECTBYMS. Bbulo moKkasaHo, uto YB-1 uarnbupyer APE1-3aBu-
cumoe u crumyanpyetr NEIL1-3aBucumoe paciierieHre anmypyMHOBOTO/alMPUMUIVHOBOTO
caliiTa B COCTaBe OKCUMIATMBHOTO KJIACTEPHOTO TMOBpeXAeHUs MoAenbHOV [THK-CTpyKTyphI.
MpbI Takske 0OHAPYKWIM MHIMOUpYIolee feiictBue YB-1 Ha 5'-me3okcupubodocdat amasHyio
akTUBHOCTH Pol B. BiepBbie 1moka3aHa HOBast MOCTTPAHCISIIIMOHHAS MoauduKkaimus YB-1 - mo-
mu(AIO-pubosmn)upoBanue pepmenTamu PARP1 1 PARP2 B mpuCyTCTBUM MOBPEXKIEHHO
IOHK. KoBaneHTHOe mpucoeayHeHue noaumepa noan(AD-prubo3bl) IPUBOIUIO K PE3KOMY
CHIDKeHMIo cpoacTBa YB-1 k IHK 1 Mcue3HOBeHMIO MHIMOUTOPHOrO 3 dexrra YB-1 Ha akTUB-
HocTb APEL.

[MomyyeHHBIE Pe3YAbTATHI HE TOTBKO AEMOHCTPUPYIOT CIIOCOOHOCTh YB-1 MomynmnpoBaTh
nporecc PO, HO ¥ OTKPBIBAIOT LIMPOKME MTEePCHEeKTUBBI IJ151 JalbHENIINX UCC/ieq0BaHuiA, I0-
CKOMBbKY TTom(AID-pubo3)mnpoBanme YB-1 MOXXeT BHOCUTh CBOJ BKJIAJ, BO MHOKECTBEH-
Hble GyHKIMK YB-1 B KieTke.

Paboma swinonxena npu noddepxcke cmuneHouu Ipe3udenma PD Ona mMonoodvix yuéHoix u
acnupaumos u epanma PH® (14-24-00038)
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KU-AHTUT'EH IIPOSIBJISIET AP-JIMA3HYIO AKTUBHOCTD
HA ONPEJAEJEHHOM TUIIE JBYXIENOYEYHON JHK

KocoBa A. A., Xonsipesa C. H., Jlaspuk O. U.

Hucmumym xumuueckoti 6uonozuu u pyHoamenmanwvHoti meduyurst CO PAH,
Hosocubupck, Poccus

AnypuHOBbIE/anMPUMUAVHOBbIE (AP) caifThl ABASIOTCS OOHMMM M3 Haubogee Yacto
BCTpevawinyxcs noBpexkaennuii JHK. PaHnee mpu rmoucke 6eIKOB, B3aMMOIECTBYIOIIUX C
AP-carttamu, 661710 OOHAPY)KEHO, UTO B MIPUCYTCTBUY 6OPTUAPUIA HATPUS OETKY KIE€TOUHbIX
9KCTPAKTOB UejioBeKa (OpMUPYIOT KOBAJIEHTHBIN aIIyKT C MOJIEKY/ISIPHOI Maccoii okoio 100
klla, orocpemoBaHHbI o6pa3oBaHueM ocHoBauwus lndda, ¢ vacTmuneim JHK-mymiekcom,
comepskamm AP-caiit 1 5'- u 3'-BbicTynaromniue ogHolenoueunbie KOHIbI (DDE-AP-ITHK). Ax-
IYKT C TAKOi 37eKTPo(OpeTnUecKoil MOABMKHOCTBIO XapakTepeH TonbKo 15t DDE-AP-THK
[1].

Benok, bopmupyronimii Heo6bruHbIii 100-kda-agmykt ¢ DDE-AP-ITHK, 6611 maeHTU)UIINI-
poBaH Kak Ku80-cy6benyuniia Ku-aHTureHa MeTo0M ITeNTUIHOTO KapTUPOBAaHMS Ha OCHOBE
manHeix MALDI-TOF macc-criektpometpuu [2]. Ku-aHTuUreH, cocTosimmii U3 ABYX CyObemu-
HUI] ¢ MoeKy/IsipHbIMM Maccamy okono 70 kla (Ku70) un 83 klla (Ku80), siBiisieTcst aykapuo-
Tyeckum [THK-cBs3biBaomym koMmnoHeHToM [THK-3aBucumMoim nmpoteMHKMHasbl. OH Urpaet
KJIIOUEBYIO POJib B pernapanyiu AByXIleroueuHblx pa3pbiBoB JJHK 1Mo myTu HeroMonaorMyHOro
coenVHEeHMs KOHLIOB. B maHHOI paboTe ObLIO JeTaJbHO M3y4eHO B3aummojeiicTBue Ku-aH-
TUT€Ha, BbigeneHHoro 13 kjnetok Hela, ¢ AP-JIHK. ITokasaHo, uTo ouuieHHbIli Ku-aHTurex
(Ku80-cyobenmunuuia) popmupyer 100-ka-agmykr, xapakTepHbiii s AP-JITHK c ompene-
JIEHHOW IJMHOM BBICTYIAIOLIMX KOHIIOB, OCHOBaHMEM HanpoTtus AP-caiiTa M IOnokeHueM
AP-caiiTa. YcTaHOBIEHO, 4TO Ku-aHTureH crocoben pacuierisatb AP-caiit B DDE-AP-ITHK, B
otnnume oT aHanormuHom AP-ITHK c TynbiMu KoH1Iamu. Ku-antureH paciervisier AP-caiiTbl
10 MEXaHU3MY B-2MMMUHMPOBAHMS ¥ 60Jiee aKTUBEH 10 OTHOIIEHNIO K alTypMHOBBIM caliTaMm,
yeM K anmupumuanHoBbiM. AP-caiiT B DDE-ITHK MoxkeT mogBepraTbCsl penapauyy nyTem Io-
cremoBaTeabHOro aeiictBus Ku-aHTturena (pacimerienue AP-caiita), Tuposwmi-IHK-docdo-
ouacTepasel 1 (yoaneHue 3'-me30KCMpMO03bI), TTOMMHYKIEOTUIKMHA3BI-3'-docdaTassl (yaa-
nenne 3'-docdara), JHK-mommmepassl B (Brimrouenne dNMP) u THK-nmurassl (IMrupoBaHye
pa3psiBa) [3].

HaHHbII MexaHM3M sBisieTCsl 3anacHbiM, APEl-He3aBucuMbIM myTeM penapauuun
AP-caiiToB. OH MOKeT peaau30BbIBAThCS NMpU (HapMaKoJOrMueckoM MHrubmposanumu APE],
MCIOb3yeMOM ISl yCUJIEHUSI IeACTBUSI XMMMOTepaIieBTUUECKUX aJIKUIUPYIOLIMX arTeHTOB.

1. Ilina E. S., Lavrik O. I., Khodyreva S. N. Ku antigen interacts with abasic sites, Biochim.
Biophys. Acta, 2008, 1784: 1777-1785.

2. Kosova A. A., Khodyreva S. N., Lavrik O. I. Ku80 interaction with apurinic/apyrimidinic sites
depends on the structure of DNA ends, Biopolym. Cell, 2014, 30: 42—4e6.

3. Kosova A. A., Khodyreva S. N., Lavrik O. I. Ku antigen displays the AP lyase activity on a
certain type of duplex DNA, Biochim. Biophys. Acta, doi: 10.1016/j.bbapap.2016.04.011

Paboma noddepxcaria PH® (npoexm N2 14-14-00501) u npozpammoti IIpeauduyma PAH
“MonexkynsapHas u xiemouHas 6uonozus”
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V3HABAHUE ITOBPEXJIEHHBIX OCHOBAHUN JHK
8-OKCOTYAHUH-THK-TTINKO3UJTIASAMU PA3HBIX CTPYKTYPHBIX
CYIIEPCEMEVICTB

Engytkun A. B.'?, Cummepnuar K.3, )Kapkos [I. O.1?

THMHcmumym xumuueckoti 6uonozuu u pyHoamenmanwvHoti meduyurst CO PAH,
Hoeocubupck, Poccus

2Hosocubupckuii 2ocydapcmeaeHHuili yHusepcumem, Hosocubupck, Poccus
5Vhueepcumem wmama Heto-Hopk, Cmonu-Bpyk, CIIA

MyTareHHble OKMUIMTeNbHBIe TOBpexxaeHus: [HK, Takue Kak, 8§-OKCOTyaHMH, OT/IMYa-
IOTCSI OT CBOETO HEMOBPEKAEHHOTO MpelleCTBeHHMKA BCero M0 HeCKOAbKUM ITOJIOKEHMSIM,
TIOPOII TIPaKTUYECKM He M3MeHss CTpyKTypy criupanu JHK. UTo6sr 3ddeKTMBHO y3HABATh
Takue TOBPEXIeHNs, GepMeHT-Cy6CTpaTHbIe KOMILIEKCHI (ePMEHTOB, Y3HAIONIMX ITOBpe-
sKIeHHbIe ocHOBaHUs — JIHK-rmukosuiaa3 — MpeTeprieBalT psl KOH(MOPMALMOHHbBIX M3Me-
HEHUI, OMpeIeNsIoMyX BBICOKYIO CyOCTPATHYIO CIeIMGUUHOCTh 3TUX (epMeHTOB. 8-OK-
coryaunH-JJHK-mnKo3miasbl pasHbIX CTPYKTYPHBIX CYIIepCEMENCTB CITOCOOHBI HAaXOOUThb
8-oKcoryaHuH, BbITeCHSTh ero u3 crimpanu JHK u 3atem ymansats ero. [1o HacTos1ero Bpeme-
HJ MeXaHM3M, ITO3BOJISTIONMIT 3 (PEKTUBHO AMCKPUMUHMPOBATD OBPEKAEHHOE OCHOBAHME B
YCIOBUSIX OOJBIIOTO M36bITKA HEITOBPEKIEHHBIX, OCTAETCSI HEBBISICHEHHBIM.

MeTomoM MOJIeKY/ISIPHOM NMHAMMUKM ObLIO YCTAHOBAEHO, YTO MEXaHM3M, IT03BOJISIO-
muit 8-okcoryanmH-JHK-rnmko3mnasam oTimyarh §-OKCOTyaHUH OT TyaHMHA, ITPeICTaBIIsieT
€06071 MHOTOCTYTIEHYAThIi MPOIECC, 3aTPAruBaONIMii Pa3IMUHbIe CTPYKTYPHbBIE 3JI€MEHTBI
6enka. BputM TpeacKasaHbl aMUHOKMCIOTHBIE 3aMeHbI B 9TUX JIeMeHTaX, a TAKKe YUacCTKU
IHK, Ba>kHBIE [1J151 Y3HABAHUS U KaTanu3sa. PacueTHbie JaHHbIE KOMITBIOTEPHOTO MOJEIMPOBa-
HMSI GBUTM TIOATBEPKAEHBI OMOXMMMUYECKMMM SKcriepuMeHTamMu. O6GHaPYKeHO CYIIeCTBEHHOe
CXOIICTBO B MexaHM3Me y3HaBaHus noBpexkaeHns 6enkamu OGG1 u Fpg, HecMOTpsI Ha OTCYT-
CTBME MeXIy HMMM T'OMOJIOTUM U COBEPIIEHHO pa3Hble TPeTUYHbIe CTPYKTYpPhI. Takoe CXO[I-
CTBO, BO3MOYKHO, CBUIETEIbCTBYET 06 00IIeM MeXaHM3Me Y3HaBaHMsI OJHUX U TeX JKe TToBpe-
SKIEHHBIX OCHOBaHMIT (hepMeHTaMM perapaium, ITPUHAIIEKAIIMN K pa3HbIM CTPYKTYPHbBIM
cymepceMeniCTBaM.

Paboma noddepxcara epanmamu PH® 14-24-00093 u PODU 14-04-01879-a
Endymxkum A. B. noddepixcan cmunendueti npeaudenma PO
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PA3PABOTKA M IIPUMEHEHMWE HOBBIX METOJOB VIVUIIEHUSA
KAYECTBA JETPAOJNPOBAHHBIX THK-MATPUI]
MEPE] MIIP-AMIIJIN®UKAITUENA

OBopHukoBa A. I1., XKapkos [I. O.

Hucmumym xumuueckoti 6uonozuu u pyHoamenmanwvHoti meduyurs: CO PAH,
Hosocubupck, Poccus

Hecmotps Ha To, uto JHK B X1BOJ NpUpoOAe UCHONb3YeTCsI B KaueCTBe OCHOBHOTO HO-
CUTEJIST TEHeTUYECKOi MHGOPMALMY, XMMUUECKast CTabMIbHOCTb 3TOM MOJIEKY/IbI OTpaHMue-
Ha. IHK MoskeT moaBepraTbCsi OKUCIEHUIO, TUAPONN3Y, AIKUIMPOBAHUIO, Te3aMUHUPOBAHUIO,
CITOHTAHHOI yTepe OCHOBAHMI U T.II. [IJIsI TOTO YTOOBI IIPEIOTBPATUTH HAKOIUIEHNE TTOBPEXK-
menuit B [IHK, y sKMBBIX OPraHM3MOB CYIIECTBYIOT (pepMeHTaTUBHbIE CUCTEMbI perrapamnumn
IOHK. ITom aTMM Ha3BaHMeM OOBeAVMHEHBI KAaK MMUHMMYM IIeCTb pasHbIX (GepMeHTATUBHBIX
CICTEM, KOTOpbIe OTBEUAIOT 3a yaaneHue noBpexaeHnit n3 JHK u 3aMeHy MOBpekgeHHbIX
y4acTKOB Ha HopManbHy1o JHK.

Permapanyst oaBiIsioIiero 60IbIIMHCTBA MTOBPEKIEHHBIX OCHOBAHUI U psiia APYTUX T10-
BpEXKIEeHMIT OCyIeCTBsIeTCS (PepMeHTaTUBHOI CUCTEMON SKCIIM3MOHHOI perapanyuu OCHO-
BaHuii [IHK. B oTimure oT MHOTMX IPYTUX KIETOYHBIX MTPOLLECCOB IKCIM3MOHHAS pernapanus
OCHOBAHMII TPOTEKAET He ¢ 06pa3oBaHyueM CIennbUIHOr0 MyITbTU(hEPMEHTHOTO KOMILIEKCA,
a C ToC/IeIoBaTeIbHBIM 00MeHOM (PepMEHTOB Ha MeCTe TOBPEXKIEHMSI, YTO IMO3BOJISIET OCY-
IIECTBUTb PEKOHCTPYKILMIO 3TOTO IpoIlecca in vitro M3 OTHeNbHBIX OeKOB, KOTOPbIE MOTYT
MMPOUCXOAUTD KaK U3 OGHOTO, TaK U U3 Pa3HBIX OPTaHU3MOB.

Takum 06pa3oM, Py KU3HM OpraHM3Ma CUCTEMbI perapanyy MPOTUBOCTOSIT HAKOILIe-
HMIO MToBpexkaeHnii B THK, ogHako co cMepThI0 OpraHu3Ma, STH IIPOILIeCcChl ITepecTaT pado-
TaTh U MTOBPEKAeHNST HakaruBawTcs B JJHK Heob6paTumo. HakomieHue rmospesxkaennii B THK
MOXKET MPEeICTaB/ISATDh MPO6IeMy B TeX CIydasiX, KOTma HeoOX0omM aHaIU3 ee MoCIe0BaTe Ib-
HOCTH. DTO 0COGEHHO aKTyaJIbHO B MCCAeAOBaHUSIX «apeBHeit [THK» 13 06pa3inoB BO3pacToM
OT COTEH 10 COTeH ThICcsY JieT ¥ [JTHK B KpUMMHANTUCTUUECKOM U CyaeOHO-MeIUITMHCKO TTpak-
THUKe.

B 60bIIMHCTBE CJTyyaeB MOCTMOpPTaabHbIe TOBpeskaenus JJHK pacronoskeHbl HAITPOTUB
HETOBPEKAEHHOTO OCHOBAHMSI B KOMIUIEMEHTApPHOI IIeMU U, CJIeI0BaTeJbHO, MOTYT ObITh
penapupoBaHbl. Hamu co3gaH Ha6op, BKIKOUAKIINMIT HECKOIbKO OCHOBHBIX THK-rmmkosu-
nas3, All-suponykneasy, JHK-monumepasy n JJHK-nurasy, coBMmecTHOe NeliCTBME KOTOPBIX
MIPUBOJIUT K pernapanuy 3HaUUTENbHO YaCcTu TOBPeXaeHunii B aHanusupyemoii [THK nepep,
ee UCIonb30BaHMeM B KauecTBe maTpuilpl gis [1IP. CoBmecTHO ¢ KomuieramMu U3 MHCTUTYTa
MOJIEKY/ISIPHOM U KimeTouHoii 6uomornn CO PAH (HoBocubupck, Poccust) 6bUtM pOBeIeHbI
MCITBITaHNS Habopa ¢hepMeHTOB perapanyy Ha obpasiax apesHeii JJHK n3 nomrameir, o6Hapy-
SKEHHBIX B Ma3bIPBIKCKNUX 3aXOPOHEHMSIX HA TUIATO YKOK, TaTUPOBAHHbBIX 4—3 BB. 0 H. 3. C uc-
T10JIb30BaHMEM Habopa hepMeHTOB BIXO MUTOXOHIPUATbHBIX PUIOB YBEIMUWIICS B 2 pasa C
TTOHMSKEHMEM KOJIMYECTBA OIIMOO0K IT0 CPaBHEHMIO C KOHTPOJIEM B 3-5 pas.

[penronaraeTcst, YTO OCHOBHOE IIPUMeHeHMe pa3paboTaHHas CUCTeMa, B KOTOpoit dep-
MEHTBI pernapaiuy UCIIONb3YIOTCS IJIS yAydllleHnsI KauecTBa JerpaguposanHoii JHK-maTpu-
upl niepen [P, HalimeT npu aHanu3se «apeBHeli» [JTHK, a Takke aHanmse JJHK B KIMHMUECKOM
U CyZle6HO-9KCIIePTHOI MTPaKTUKAX.

Paboma noddepcara 6a3o8bim npoekmom pyHoameHmaibHbIX UCC1e008aHuli
CO PAH VL.57.1.4
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BJIMAHUE ITPUPOJBI OCHOBAHMNS, PACIIOJIOJKEHHOT O
HAITPOTUB ITOBPEXXJIEHN S, HA AKTUBHOCTbD ITPO- 1
OYKAPNOTHUYECKUX AP-OHJOHVYKJIEA3

MupomnaukoBa A. J1., KysHetioB H. A., ®egoposa O. C.

THMHcmumym xumuueckoti 6uonozuu u pyHdamenmanwvHoti meduyurst CO PAH,
Hosocubupck, Poccus

AP-3HI0HYKIT€a3bl SIBISTIOTCS OMHMMM U3 KITIOUeBbIX (hepMeHTOB SKCIIM3MOHHO perapa-
LIV OCHOBAHMI ¥ OTBEYAIOT 3a MOMCK M MHULIMMPOBaHMe Tiponecca yaaneHust AP-caiitos u3
IOHK. OcHOBHO#1 (M3MONIOTMYeCcKOii GYHKIMEN 3TUX GepMeHTOB SBIsIeTCsS Tuaponn3 ocdo-
muadupHoit cBs3u B JIHK ¢ 5'-ctoponsr ot AP-caitra. HecmoTpst Ha To, uTo AP-9HIOHYKIea-
3bI yesioBeka (APE1) u E. coli (snmonykieasa IV, Nfo) mpuHagieskaT K pa3HbIM CTPYKTYPHbBIM
ceMeiicTBaM, (pepMeHTHI MMEIOT GJIM3KYIO CYOCTPATHYIO CITeIMGUUHOCTD U 06JIaJal0T CXOKUM
Ha60POM KaTaTUTUUECKMUX aKTUBHOCTEIA.

AHanmM3 peHTreHOCTPYKTYPHBIX JaHHbIX, M3BecTHBIX Mt APE1 u Nfo, mokasasn, uto mjis
OCYIIeCTBIEHNS KaTam3a B Komiuiekce depmeHT-IHK mpoucxogut msrubanme me30KCUPH-
6030docharHoro ocrosa JJHK, uacTMuHOe IuTaBieHMe Iiemeli AyIjiekca B 00acTu IOBpe-
SKIEHHOTO HYKJIeOTHa U BbIBOpaurBaHue AP-caiiTa 13 JBOMHOV CIMPaIN B aKTUBHBIN LIEHTP
depmenTtoB. Kpome toro, Nfo mipu B3aumopeiictBuu ¢ JHK-cybcTpaToM BBIBOpAuMBAET OC-
HOBaHMe, HaXOIsIIeecs] B CTPYKType ayTiekca HampoTuB AP-caiita, u3 BHYTpeHHel obnactu
IBOITHOI CIIMpay HapyxKy. TakuM 06pa3oM, MpUpoIa a30TUCTOTO OCHOBAHMS, PACIIONOKEeH-
HOrO B KOMIIJIEMEeHTapHOI 1ieliu HarpoTuB AP-caiiTa, 1o/>kHa OKa3bIBaTh BAMSIHME HA IIPOTe-
KaHMe hepMeHTAaTUBHOTO Mpollecca, Katamsupyemoro APE1 u Nfo.

Llesb maHHO PabOThI COCTOSUIA B M3YUEHUM BAUSHMUS OCHOBAHMS, PACIIONIOKEHHOTO Ha-
npoTtuB AP-caiiTa, Ha cTaguy 0OPa30BaHMS KAaTAIUTUUECKM aKTUBHOTO (epMeHT-CyoCcTpaT-
HOT'0 KOMIUIEKCA U Ha KaTAIMTUYECKYI0 peakinio ruaponnsa AP-caiita APE1 u Nfo. [ljist aToro
METOZOM OCTAaHOBJIEHHOTO ITOTOKA C (IyOPMMETPUYECKON IeTeKIMeil MCCIeqoBaau KOH-
dbopMmanoHHyio guHamMmuky dhepmeHToB 1 JHK-cyGCcTpaToB B Impoliecce MX B3aMMOAENCTBHMS.
Bbu10 06HAPYKEHO, UTO KMHETHUeCKUiT MexaHu3Mm B3aumopeiictsus Nfo ¢ THK-cy6eTpaTom,
Kak u B cryuae APE1, Bkirouaer B ceOsl YeThIpe CTaAuM, IBE U3 KOTOPBIX OTHOCSITCS K CBSI-
3piBaHMI0 THK 1 06pa3soBaHli0 KaTaIUTUIYECKOTO KOMILIEKCA, OJHA — K KaTaJUTUIeCcKoi pe-
aKIMM ¥ OgHA — K AMCCOIMAIY KOMIUIeKca hepMeHT-IpOayKT. Ha OCHOBAHMY MOTyYEeHHBIX
pe3y/IbTaTOB YCTAHOBJIEHO, YTO OCHOBAHME, PACIIONOXKeHHOe HanpoTuB AP-caiiTa, BIusieT Kak
Ha CTaauyu 00pa30BaHMS KAaTAIUTUIECKOTO KOMIUIEKCA, TaK ¥ Ha CKOPOCTh KaTaIUTUUECKOM
CTagum.

Paboma noddepxcara epanmamu PODU (16-04-00037, 14-04-00531, 15-04-00467 u
15-34-20121), MKF 6.11 u PH® (16-14-10038)
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BIIUSIHUE AP-DHJIOHYKJ/IEA3BI APE1 HA AKTUBHOCTbH
IOHK-TTINKO3UJIA3 MBD4 U TDG B ITPOLIECCE 3KCIIM3UOHHOM
PEITAPAIIUU OCHOBAHUM

dxosnes . A., Knagmosa O.A., Ky3HenoB H. A., ®egoposa O. C.

Hucmumym xumuueckoti 6uonozuu u pyHoamenmanwvHoti meduyurs: CO PAH,
Hosocubupck, Poccus

IOHK-rmukosunassl MBD4 1 TDG nHUIIMMPYIOT nipotiecc AemetuanpoBanus JHK myrem
yaaseHust MOAVGUIIMPOBAHHOTO a30TUCTOT0 OCHOBaHMs 1 06pa3oBaums B JHK anmypuHOBOT0/
aMmMpPUMUIMHOBOTO caiita. @epMeHThI CITOCOOHBI yoansaTh 3 JJHK TMMMH, ypaima u OKUCIeH-
HbIe IPOU3BOMHBIE 5-MeTUILNTO3UHA. MI3BecTHO, uTo MBD4 comepskKuUT IBa JOMeHa — MeTUJI-
LIMTO3MH-CBSI3bIBAIOIINI, 0OeceunBalonuii Jokaausaumo Gepmenrta B CpG-gomenax JHK,
u JTHK-rmmuKo3mi1a3Hblii, OTBEYAIOIINIA 38 KATAIUTUYECKYIO peakMIo TuAponn3a N-ImmnKo3uzs-
HOJA CBSI3M MOBPEXAEHHOTO OCHOBAHMSI.

[IpencraBiaeHHas paboTa HaIpaBjaeHa Ha YCTAaHOBJIEHME KMHETMUECKOTO MeXaHM3Ma I10-
MCKa ¥ yaaJeHus MOAVGUIIMPOBAHHBIX a30TUCTBIX OcHOBaHM JHK-ImMKo3mMma3aMu yeaoBe-
ka MBD4 u TDG u nocnenytomieit nepegaun JHK, comepkaieil armypMHOBbIN/aIMPUMUANHO-
BBIIT CAT, CIEIYIONEMY YUaCTHUKY (epMeHTaTUBHOTO Tpoiecca — AP-sHmoHykiease APEL.
IIJisT 9TOrO0 METOAOM OCTaHOBJIEHHOTO MOTOKAa ObUI IPOBeIeH MpeacTallMOHAPHbI KUMHeTHU-
veckuii ananu3 B3aumogerictsusi IHK-rnmukosmnasz MBD4 u TDG, AP-aHA0HYKITea3bl AUKOTO
tuna APE1 u ee yceuenHoii ¢ N-konma ¢dopmbl A61 APE1 ¢ momenbubiMu THK-cy6eTpaTamu,
conepxaniumu FRET-nmapy kpacureneit FAM-BHOQ.

Ha ocHOBaHNMM aHa/IM3a TTOYYE€HHBIX Pe3Y/IbTAaTOB MPeAJIOKeH KMHEeTUUeCKUIT MeXaHU3M
B3aumogericteus [IHK-rmukosmnasz MBD4 u TDG u AP-suponykineassl APE1 B mpoijecce me-
pemauu [JHK ot omHoro dgepmeHnTa K mpyromy. [lokasaHo, uto N-KoHIeBoi1 jomeH APE1 BbI-
TIOJTHSIET BaXKHYIO QYHKIMOHAIBHYIO POJIb B IIPOLiecce KOOPAMHALIUY eiiCTBUS (epMeHTOB U
y4acTBYeT B aKTUBaLVM GepMeHTaTUBHOI akTuBHOCTY THK-TmmKko3mias.

Paboma noddepxcara epanmamu PODU (16-04-00037, 14-04-00531, 15-04-00467 u
15-34-20121), MKF 6.11 u PH® (16-14-10038)
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DNA DAMAGE PROCESSING BY HUMAN 8-OXOGUANINE-DNA
GLYCOSYLASE MUTANTS: STOPPED-FLOW FRET STUDY

Lukina M. V."?, Kuznetsov N. A. 12, Zharkov D. 0.2, Fedorova O. S.12

!nstitute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia
’Novosibirsk State University, Novosibirsk, Russia

Toxic action of different endogenous and exogenous agents leads to damages in the
genomic DNA. 8-Oxoguanine is one of the most common and highly mutagenic oxidative
damage in DNA. Normally in human cells it is promptly removed by 8-oxoguanine-DNA-
glycosylase hOGG1, the key DNA-repair enzyme. An association between accumulation of
oxidized guanine and an increased risk of harmful processes in an organism has been already
found. At the same time, the detailed mechanism of damaged base recognition and removal
is still full of questions. To clarify the role of the active site amino acids in the damage base
coordination and to reveal the elementary steps in the overall enzymatic process, we have
investigated hOGG1 mutant forms with substituted amino acid residues in the enzyme base-
binding pocket. Replacing the functional groups of the enzyme active site allowed us to affect
the rates of individual steps of the enzymatic reaction.

The amino acid Ser-326 is located apart from the active site, closer to the protein globule
surface. A polymorphic variant hOGG1 S326C has become an object of close attention, because
the increased frequency of this SNP was detected among people with some types of cancer and
other serious diseases. Therefore, hOGG1 mutant forms S326C and S326E with substituted
Ser-326 were also selected for the study

To gain further insight into the mechanism of hOGG1 catalysis, a detailed pre-steady
state kinetic study of this enzymatic process was carried out using the stopped-flow approach.
The changes in the DNA structure after the mixing with enzymes were followed by recording
of the FRET signal using the Cy3/Cy5 labels in DNA substrates during the time range from
milliseconds to hundred seconds. DNA duplexes containing non-damaged DNA, 8-0xoG, AP
site or its unreactive synthetic analogue were used as DNA substrates. The kinetic parameters
of DNA binding and damage processing were obtained for mutant forms as well as for WT
hOGG1. The analyses of fluorescence traces provided information about the DNA dynamics
during damage recognition and removal. The kinetic study for mutant forms revealed that all
introduced substitutions reduce the efficiency or even ablate hOGG1 activity; however they
play pivotal roles at certain elementary stages identified during the study. Taken together, our
results give the opportunity to restore the role of each amino acid and main “damaged base —
amino acid” contacts; this provides an important link in the understanding the mechanism of
the DNA repair process catalyzed by hOGGI1.

The work was supported by grants from the RFBR (16-34-00771); Program "Molecular and
Cellular Biology" (6.11); the RSF (14-14-00063, 16-04-10038)
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B3AMMOJIEMCTBUE JHK-ITOJIUMEPA3 C JHK-BEJIKOBbIMU
CIHIMBKAMMU U BEJIKAMMU, ITIPOYHO CBA3AHHBIMU C THK

KOnkuna A. B."?, JKapkos [I. 0.1

THMHcmumym xumuueckoti 6uonozuu u pyHoamernmanwvHoti meduuurst CO PAH,
Hosocubupck, Poccus
2Hosocubupckuii 20cydapcmaeHHulli yHusepcumem, Hosocubupck, Poccus

IHK >XMBBIX OpTaHM3MOB ITIOCTOSIHHO MOABEPraeTcsl BO3AEMCTBUIO Pa3IMUYHbIX SK30TeH-
HBIX ¥ SHJOT€HHbIX TeHOTOKCUMYECKMX areHTOB, B pe3y/bTaTe Yero MOr'yT BO3HMKATh ITOBPEXK-
nmenus. OmHO M3 pacipocTpaHeHHbIX noBpexkmenuii THK - [THK-6enkoBbie cimBku (IBC)
— BO3HMKAET MO JeiicTBueM psfa HakTOpPOB: XMMUUECKUX (aJTbJEIUabl, MOHbI TSDKEIbIX Me-
TJUIOB), GU3MUECKNUX (MOHMU3UpYoIee 1 YO-u3IyueHne), a Takke B Pe3yabTaTe KOBaJIEHT-
HOTO TIpucoequHeHus: GepMeHTOB (MeTUITpaHcdepashbl, TOMOM30Mepasbl) MpU OmMUOKaX B
ux pabore. OmHAKO B3aMMOJEICTBME KJIETOUYHbIX MEXaHM3MOB C 3TUM BUAOM HOBPEXKIEHMIA
OCTaeTCs MaJIOM3YyUeHHBIM M3-3a OTCYTCTBMSI XOPOIIMX 3KCIIepUMMeEHTaIbHbIX Moeneii. Kak
Ypes3BbIYaiiHO 06beMHbIE afayKThI, CIIMBKYM MEIIalT MHOTUM ITpolieccaM Metabonusma JTHK,
B TOM 4UMCJIe PeIIMKALVIM, TPAHCKPUIILMM U penakcanyu. Kpome koBaneHTHBIX [IBC, hbepmeH-
Thl MaTPMUUHOTO CMHTE3a 3a4acTyI0 CTAJKMBAIOTCS C IPEISITCTBMUSIMM B BUIe TECHO HEKOBa-
JIEHTHO CBsI3aHHBIX ¢ [THK 6eKOB — HYKI€e0CcoM, APYTMX KOMIIOHEHTOB XpOMaTMHA U T.1. B
cydae HYKJIeoCoM mexaHu3Mmbl B3aumogelictBus ITHK- u PHK-monnMepas ¢ TeCHO CBSI3aH-
HbIMM ¢ [THK 6eKkamMu OCTaTOYHO XOPOIIIO M3yU€eHbI, HO O6IIe TPUHIIAIILI B3aMOIECTBUS
OCTAIOTCSI 0 CUX TTOP HESICHBIMM.

Llenpio paboTsl 6bUT0 M3yueHMe B3ammopelictBust THK-monmumepas ¢ JIBC u 6emkamu,
npouHo cBsi3aHHbIMU ¢ [THK. 151 co3panus mopenbHbiX IBC ONMUTOHYKIEOTUAHBIN AYTIIEKC,
comepsKaniuii 8-okcoryaHuH, obpabaTeiBaau GopMamumonupumuanH-IHK rimkosunasoii
(Fpg) E. coli B mpucyrcrBun NaBH4. McoreqoBany mpoliece MPOXOKIEHMST MeCTa CIIMBKU
IOHK-monuMmepasaMu, MpUHAIIEKAIIMMMY K PasHbIM CeMelicTBaM, 06JIafaioliux pasHbIMU
cBorictBamu: pparmenTom Knenosa JJHK-nmommmepasst I E. coli, IHK-momimepasamu B, A 1 k
yejioBeka, TepmodwibHbiMy THK-mmonumepasamu Taq u Pfu, IHK-nmonumepasamu 6akrepu-
odaros T4 u RB69 u IHK-nmonumepasoit Dpo4 u3 Sulfolobus sulfataricus. B kauectBe momenn
MPOYHO CBSI3aHHOTO HeKoBajeHTHOro kKommiekca ¢ JHK mcronbsoBanu JHK-rimko3nnasy
yenoBeka OGG1, MMeroIy0 BbICOKOE CPOACTBO K IMPOAYKTY peaKkUuy yaajieHus 8-0KCOryaHu-
Ha 13 JTHK. Bsio mokasaHo, uto JTHK-1monmMepassl He CrtocO6HBI 060ITH OETKOBBIN aJIyKT
M OCTAaHABJMBAIOT CMHTE3 HAa HEKOTOPOM PAaCCTOSIHMM OT Hero. Bbita o6HapyskeHa 3HAUMUTe Tb-
Hasl FeTepOreHHOCTb B MECTe PaCIOJIOKEHMSI TOUEK MpeKpalleHus] CMHTe3a U CIIOCOOHOCTH
IHK-monmMmepa3 pasHbIX CEeMENCTB OOXOAUTb OO MOBpeXIeHMs. bbUIO yCTaHOBIEHO, UTO
dparment Knenosa THK-mmonmumepassr I E. coli BbiTecHsieT 6e10k OGG1 13 HEKOBaJIEHTHOTO
KomIuiekca ¢ JTHK, 4To MOXeT CBUAETENbCTBOBATh O CIIOCO6HOCTM 3TOi JIHK-Imoammepasbl
paspymarhb u apyrue npouHbie JJHK-6e1KoBbIe KOMITJIEKCHI.

Paboma evinonveHa 8 pamkax npoekmoe PODU N 14-04-01879-a u MKB N° 6.12
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POJIb AMMHOKHMCJ/IIOTHBIX OCTATKOB G42, R154, Y203, R204, K249 U
D268 B Y3BHABAHUU MOBPEXJIEHHON JHK
8-OKCOTYAHUH-JHK-TJINKO3UJA301 YEJIOBEKA HOGG1

Trworamies T. E., KysHenio H. A., Bopo6bes 10. H., ®emoposa O. C.

Hucmumym xumuueckoti 6uonozuu u pyHoamenmanwvHoti meduyurs: CO PAH,
Hosocubupck, Poccus

8-Oxkcoryannu-IHK-rmmko3mnaza yegoBeka hOGG1 oTBevaeT 3a ymajaeHue OIHOTO U3
Haubojiee pacIpoCTpaHeHHbIX MoBpexkaeHuii JTHK, BO3HMKAOIIEro moj BO3JeiCTBMEM aK-
TUBHBIX (popM KucIopoma, — 8-okcoryaHuHa (8-oxoGua). CormacHO JaHHBIM O CTPYKType
cBo6omHOTO hepMeHTa U ero KomruiekcoB ¢ THK, B pepmeHT-cy6CTpaTHOM KOMILIEKCE PU-
6030dochaTHbIit octoB JJHK m3oruyT mpumMepHo Ha 70° B MecTe MOBPEXKIEHHOTO HYKIEOTH-
na. TToBpeskmeHHbI HYKIeOTH T BIBepHYT U3 crimpanu JHK B akTUBHBIN EeHTp dhepMeHTa, a
B o6pasoBaBuryiocst B JTHK MosocTh BCTPOEHbI aMUHOKMCIOTHBIE ocTaTku Tyr-203, Asn-149,
Arg-154 u Arg-204. Arg-154 n Arg-204 06pasyioT IpsiMble KOHTAKThI ¢ ocHoBaHMeM Cyt, pac-
TOJIO’KeHHBIM HaITPOTUB

8-oxoGua B KOMIJIeMeHTapHO 1enu, a Lys-249 u Asp-268 y4yacTBYIOT B IPOTEKaHUM Ka-
TaTUTUYECKUX cTaauii. Gly-42 sIByseTCs] e IMHCTBEHHBIM aMUHOKMCIOTHBIM OCTaTKOM aKTUB-
HOTO IIeHTpa, KOTOPbIii 06pa3yeT BOLOPOIHYIO CBSI3b TOIBKO C MOBPEKIEHHBIM OCHOBAaHMEM
oxoGua, Ho He ¢ Gua. HecMOTpst Ha CTPYKTYpHbIe laHHbIe, B HACTOsIIlee BpeMs OCTaeTcsl OT-
KPBITHIM BOIIPOC O POJIM HEKOTOPBIX aMUHOKUCIOTHBIX ocTaTKOB hOGG1 B mpoliecce moucka,
y3HaBaHMS U yaaneHus §-oxoG.

C MOMOIIIbI0 MOJMEKYJISIPHO-AMHAMMUYECKOTO MOAeIMPOBaHUS UCCIeL0BAHO BIMUSIHUE OT-
IeJTbHbIX aMMHOKMCJIOTHBIX OCTaTKOB Ha CTPYKTYPY KaTaJMTUYECKOTO KOMILIEKCa, 06pa3o-
BanHoro [JHK-rinuko3mnasoit u JJHK, cogepskarieit mapy 8-oxoG/C nubo G/C. [Iyisg 3TOT0 6bLIN
MCITOJIb30BaHbI CTPYKTYpbI KoMIutekca hOGG1 ¢ THK (1EBM) u cBo6omHoro dhepmenTa (1KO9),
comepskaiiue 3amenbl G42S, R154A, Y203A, R204A, K249Q mnu D268A. Ha ocHOBaHMM aHAM-
3a pe3yIbTaTOB MOJEIMPOBAHMS ObLIM YCTAaHOBJIEHBI OTIMUMS BO B3aMMOMAECTBUM MYTaHT-
HbIX opM depMeHTa ¢ MOBPEKIAEHHON 1 HernmoppexxaeHHoii THK 1 omnpenmeneH BKIag aMu-
HOKMCIOTHBIX OCTaTKOB B OTHOCUTEJIbHYIO CTaOMIBbHOCTh KoMIiekcoB hOGG1 ¢ IHK. Bsiio
MTOKAa3aHO, YTO Ha 06pa3oBaHye KaTaTUTUUECKOTO KOMITIEKCA BIMSIOT KaK aMUHOKVCIOTHbBIE
ocraTtku G42, K249, D268, pacroynoskeHHbIe B aKTUBHOM IIeHTpe hepMeHTa U B3aMMOZEeCTBY-
I0ll[/ie HEeTOCPeICTBEHHO C TOBpEeXIeHHbIM OCHOBaHMeM 8-oxoGua, Tak ¥ aMUHOKUCIOTHbIE
ocratku R154, Y203, R204, yuacTByIOIIue B CBI3bIBAHUY Ae30KCUPUH030dochaTHOTO 0CTOBA
IOHK.

Paboma nodoepxcana epanmamu PODU (16-04-00037, 14-04-00531, 15-04-00467 u 15-34-
20121), MKF 6.11 u PH® (16-14-10038)
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PLASMA MIRNAS AS BIOMARKERS OF LUNG CANCER

Zaporozhchenko 1. A.}?, Morozkin E. S.12) Skvortsova T. E.!, Rykova E. Y.},
Ponomaryova A. A.%, Cherdyntseva N. V.%, Vlassov V. V.}, Laktionov P. P.}2

!Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia
’Novosibirsk Research Institute of Circulation Pathology of E.N. Meshalkin,
Novosibirsk, Russia

3Tomsk Cancer Research Institute RAMS, Tomsk, Russia

Lung cancer (LC) is currently the world’s leading cause of cancer-related mortality with
an overall mortality to incidence ratio of 0,87. Due to the low efficiency of cancer screening
LC is often detected at an advanced disease, therefore new strategies for preclinical screening
and monitoring of post therapy relapses are required. Recently, specific subsets of miRNAs
that reflect tumor properties and disease progression have been found circulating in blood of
cancer patients and suggested as potential biomarkers for lung cancer.

We investigated a signature of seven miRNAs (miR-21, miR-19b, miR-126, miR-25, miR-
205, miR-183, miR-125b) previously shown to be involved in tumor development, invasion and
vascularization in blood plasma of LC patients and healthy individuals using qRT-PCR.

Two miRNAs were significantly upregulated (miR-19b, miR-21) and two were
downregulated (miR-25, miR-183) in lung cancer patients (p<0.05). Four miRNAs (miR-
19b, miR-126, miR-25, miR-205) were found to be differentially regulated in squamous cell
carcinoma (SCC) patients when compared to healthy controls (p<0.05). In adenocarcinoma
(AD) patients only two miRNAs (miR-19b, miR-183) were differently expressed (p<0.05). ROC
curve analysis demonstrated high predictive value of miR-19b for total population and SCC
patients, while miR-183 was more effective in discriminating patients with AD. Stepwise
binary logistic regression has identified the combination of miR-19b and miR-183 to be a
strong predictor of LC in total population AUC: 0,990. This combination can be used to detect
LC with 94,7% sensitivity and 95,2% specificity.
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NEW OLIGONUCLEOTIDE DERIVATIVES
WITH INTERNUCLEOTIDE N-TOSYL PHOSPHORAMIDATE GROUPS:
SYNTHESIS AND SOME PROPERTIES

Prokhorova D. V.!, Apukhtina V. S."2, Chelobanov B. P.}2, Stetsenko D. A."?

!Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia
’Novosibirsk State University, Novosibirsk, Russia

Antisense oligonucleotides have been studied for more than 30 years as potential
therapeutics for the treatment of cancer, genetic diseases and viral or bacterial infections.
However, rapid in vivo degradation of native oligonucleotides have prompted extensive search
for chemical modifications that increase their stability in biological media and improve RNA
binding. Oligonucleotide analogues modified at the internucleotide phosphate group such as
phosphorothioates have been developed as the first generation of nuclease-resistant antisense
agents. Those compounds still show promise today. Recently, we have described a new class
of nucleic acid mimics that substitute uncharged tetraalkyl phosphoryl guanidine group for
the natural phosphate group [1]. Phosphoryl guanidine oligonucleotides (PGO) have shown
promise as potential therapeutics due to their tight RNA binding and excellent stability to
nucleases [2]. However, due to their fully uncharged backbone, PGO solubility in water is lower
than for negatively charged oligonucleotide analogues.

An interesting type of phosphate-modified oligonucleotides are the N-sulfonyl
phosphoramidates that can be efficiently synthesized via Staudinger reaction on solid phase
between internucleoside 2-cyanoethyl phosphite and corresponding sulfonyl azides [3, 4]. The
N-sulfonyl phosphoramidate group like the phosphodiester group carries a negative charge at
pH 7. However, the prospects of those analogues as antisense agents have remained unexplored
until now. We report herein on the synthesis of new oligodeoxyribonucleotide derivatives that
incorporate internucleotide N-tosyl phosphoramidate group. The compounds are prepared
via Staudinger reaction with tosyl azide. Their affinity to complementary DNA or RNA is very
similar to that for native oligodeoxyribonucleotides. The N-tosyl phosphoramidate group
enhances resistance of the modified oligonucleotides to nuclease digestion in the presence
of serum. These data suggest that N-tosyl phosphoramidate derivatives could be suitable as
antisense agents.

1. Stetsenko D., Kupryushkin M., Pyshnyi D., patent application W0O2016/028187A1, priority
from 22.08.2014.

2. Kupryushkin M. S., Pyshnyi D. V., Stetsenko D. A., Acta Naturae, 2014, 6, 116-118.

3. Heindl D. et al. Nucleic Acids Symp. Ser., 2008, 52, 405-406.

4. Heindl D., Kessler D., Canadian patent 2627208, priority from 12.09.2006.

This work was funded by RFBR grants N°N? 15-03-06331, 15-29-01334, 15-54-10049 and
16-03-01055. Oligonucleotide synthesis was supported by RSF grant N° 15-15-00121
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MOJEJIbHBIE JHK, COOEP>KAIIME OB bEMHBIE ITOBPEXJOEHUS,
1 UX B3AUMOJEVCTBUE C BEJIKAMU CUCTEMBI 3KCIIU3VOHHO
PEITAPAIIMUN HYKJIEOTUJ 0B

JlykpssHumkoBa H. B., ITetpycesa . O., JIaspuk O. U.

Hucmumym xumuueckoti 6uonozuu u pyHoamenmanwvHoti meduyurst CO PAH,
Hosocubupck, Poccus

B THK >kMBbIX OPraHM3MOB ITOCTOSIHHO TTOSIBJISTIOTCST TTIOBPESKIEHS, SIBJISTIOIIMECS Pe3YITb-
TaTOM BO3JAeiCTBYUS (DaKTOPOB 9K30T€HHOTO M 9HIOTeHHOTO XapakTepa. CCTeMbl perapaiun
IOHK mpenaTcTBYIOT 06pa30BaHMIO MOBPEKAEHNMIT U TTPeNOTBPAIIAIOT TIOTEPI0 TeHeTUUeCKO
nHbOpMaNy B KiaeTkax. OCHOBHBIM MeXaHM3MOM yIajaeHMs] 00beMHbIX TTOBPEXIEHN, Ae-
CTAOWIM3UPYIONIUX PETYASIPHYIO CTPYKTYpY JHK, SIBIsSIeTCSA SKCIM3MOHHAS perapanys HyKie-
otunos (3PH).

B xome paboThl 6bUIM CHHTE3UPOBaHbI JuHeiHbie JTHK (137 1.H.), comepskaiiye sddex-
TUBHO pacIio3HaBaeMble U Iporeccupyembie cucremoit DPH noBpeskaeHus (hOTOaKTUBHBIN
dC™®8, HeHykeo3umHblii hiayopectienH (nFlu) u anTparieH (nAnt)) B 06eux IeTIsX.

Bbi0 mokasaHo, uto JTHK, copepkaiiye 6/113KOPaCIIONOKeHHbIe OBPEXIEHUS B 06enx
LeNsX, SBIAITCS cnoxkHopenapupyembivmu (dC*8/nFlu,,, dC*¥/nFlu ) nim Hepenapupyembl-
mu cTpykrypamu (nFlu/nFlu,,, nFlu/nFlu ,, nAnt/nFlu,,, nAnt/nFlu ). Mogensnas JTHK, conep-
Xamlasi 06beMHbIe TIOBPEXIEHMSI B IIPOTUBOIOIOKHBIX nosunyax (dCH®/nFlu, ), Taxke mpen-
CTaBJIsIET COO0IT HepeITapupyeMyIo CTPYKTYDY.

Taxke OBLIO IMOKA3aHO, YTO TPM YBEIMUYEHUM PACCTOSHUS MEKOY MOBPEXKIEHUSIMU B
MOJeNbHBIX cybcTpaTax mpoucxoaut 6o nonnoe (dC™8/nFlu, , dC*8/nFlu ,, dC™8/nFlu,y),
mMbO HeIoJHOe BOCCTaHOBJIeHMe cybcrpaTHbix cBoiicTB JHK (nAnt/nFlu ,, nAnt/nFlu
nAnt/nFlu,,).

Bbuto mpomeMoHCcTpupoBaHo, uTo addruHocTh dCHE-comepskameit JJHK K 6enky XPC-
HR23B roHmskeHa o CpaBHEHUIO € AYTIEKCAMM, COTePsKalMY ITOBPEXKIEHNS B 00eUX IETISIX
(dC™®/nFlu,,, dC*¥/nFlu ,), n nOBbILIEHA 10 CPaBHEHMIO ¢ HeMoauuuyposanHoii [THK.

[TosryueHHBIE TaHHBIE O B3aMMOIEMICTBUYM CUHTETUYECKMX aHATOrOB noBpexxaeHHom [THK
¢ 6ekamMy KoMrutekca DPH mO3BOISIOT JTyUIlle MTOHSITh MEXaHM3M paclio3HaBaHUS ITOBPEXIe-
HMS ¥ TO, KaK CKOPOCTb YIaJIeHNST TIOBPEKAEHMS CBSI3aHa C ero CTPYKTypoii. Takoe moHMMa-
HJe BaXXKHO Kak B QyHIAMEHTAJbHOM, TaK ¥ B MPUK/IATHOM acIeKTe: NeiiCTBYe MHOTUX XU-
MMOTEepaneBTUUYeCKNUX IIpernapaToB OCHOBaHO Ha BBegeHMM B THK 060beMHbBIX OBPEXKIEHUIA.

-21?

Paboma evinonveHa npu uHarcosoli noddepicke zpanma PHD N° 14-24-00038
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INHIBITION OF INVASIVE PROPERTIES OF MURINE MELANOMA
BY BOVINE PANCREATIC DNASE I IN VITRO AND IN VIVO

Alexeeva L.A., Patutina O.A., Sen’kova A.V., Zenkova M.A., Mironova N.L.

Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia

For a long time DNases were intensively investigated as anticancer agents due to their
ability to destroy genetic material of tumor cells. DNase [ was used for the treatment of patients
with various forms of metastatic cancer, and a number of positive results have been achieved.
In current researches data indicating the contribution of extracellular DNA in malignant
transformation and metastasis were accumulated, confirming the perspective for study these
enzymes as antitumor and antimetastatic drugs.

In the present study we investigated the ability of bovine pancreatic DNase I to reduce
the invasive potential of melanoma B16 in vitro and in vivo. It has been found that DNase I
negatively affected the viability of melanoma cells (IC50 = 10.1 # 1.2x10% u/ml). At the doses
0.5 — 1.5x10° that is of <1/5 IC50 DNase I has been shown to reduce the migration activity of
melanoma cells in vitro, which is manifested in a decrease in the migration length of cell front
and in a redaction of the cell migration rate. In mice with B16 metastatic melanoma we have
reliably shown that intramuscular administration of DNase I in the dose range of 0.12 — 1.2
mg/kg resulted in 2-3 fold redaction in of the number of surface lung metastases and caused
non-specific antigenic immune stimulation and activation of T-cell-mediated response.

This work was supported by RAS program “molecular and Cellular Biology”,
grant SS-7623.2016.4 and RFBR 14-04-01007
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MEXKIYHAPOIIHASI KOHOEPEHI[MS "XUMUYECKAS BUOJIOTUA"
BEJIKOBBIE KOMIIJIEKCbBI MOJIOKA YEJIOBEKA

Co6onesa C. E.!, To6pono6osa 0. 0.2, HeBunckuii I. A2

THHcmumym xumuueckoti 6uonozuu u pyHoamenmanvHoti meduyurst CO PAH,
Hoeocubupck, Poccus
2Hosocubupckuti 2ocydapcmeseHHulli yHusepcumem, Hosocubupck, Poccus

BonbIIMHCTBO 6MOMOTMYEeCKUX MPOIECCOB OCYIIECTBISIeTCS He MHAVBUIYIbHBIMU Ger-
KaMM, a pa3IMIHbIMM MHOTOKOMITOHEHTHBIMY CUCTeMaMM 1 6eJTKOBBIMM KOMILIEKcaMu. bro-
JIOTUYEeCKMe aKTUBHOCTM OTHETbHbIX OKOB MOTYT OTIMYAThCS OT aKTMBHOCTEN IOMOOHBIX
KOMIUIEKCOB, ITO3TOMY UAEHTUMUKAIMS M XapaKTepUCTUKA OeTKOBBIX KOMILIEKCOB SIBJISIET-
€SI BXKHBIM IIarOM B MCCIeIOBaHUM (QYHKIIMOHATBHBIX CBOMCTB Pa3IMYHBIX OMOTOTMIECKUX
SKUIKOCTe uemoBeKa, ComepsKaiux Mog00HbIe KOMIUIEKCHI.

B Hacrosimeit pabore yccaeqoBaHbl OEJKOBbIe KOMIUIEKCHI MOJIOKA 4eloBeKa. [JIjisl BbI-
JleJIeHMsI Pa3/IMUHbIX KOMILIEKCOB ITPOBOAVIIN CEPUIO TTOCTeA0BATENbHBIX T'e/b-(QUIbTpaiyit
MOJIOKa, OUMIIEHHOTO OT TUIMIHO ppakmyu. IToce paspeneHust 6eJIKOB MOJIOUHO IJ1a3Mbl
OB TIPOBEIEH aHAIU3 BAUSHUS MOMYYeHHbIX GpaKiyii Ha POCT PAKOBBIX KIETOK aJeHoKap-
LIMHOMBI yesioBeka imHMy MCF-7. IToka3aHo, 4To IBe 6eKoBbIe (hpaKiyuy 00/1a1ar0T BBICOKMM
YPOBHEM IIMTOTOKCMYHOCTY — Ha 50% 1 90% MHIMOUPYIOT KM3HECTIOCOOHOCTH KJIETOK. benkn
(bpakuyy ¢ MeHbIIei IUTOTOKCMUHOCTHIO (50%) COOTBETCTBYIOT BHICOKOMOJIEKYISIPHOMY CTa-
6MIbHOMY 6eIKOBOMY KOMILIEKCY JakTodeppuHa (CBK JID), KoTopblii 06HApY>KeH B MOJIOKe
yeJioBeKa paHee. B maHHOI paboTe MOKa3aHO, YTO KOMILIEKC TIOJABJISIET POCT PAKOBBIX KJIIETOK
¢ 6onbieit 3¢gpHeKTUBHOCTBIO, YEM €r0 OCHOBHOIJI 6eJIoK — jakTodeppuH. Kpome Toro, Bmep-
BbIe IoKa3zaHo, yTo CBK JI® o6samaeT mpoTeonnuTuIeckoil 1 ¢ocdaTrasHoii aKTMBHOCTSIMU,
MPOBeIEeHO CpaBHEHME C MOAOOHBIMM aKTUBHOCTSIMYU OTHEIbHBIX GEIKOBBIX COCTABJISIONIVX
KoMmILIekca. ITokazaHo, uTo pepMeHTaTMBHBIE akTUBHOCTM CBK JI® 3HAaUMTENbHO ITpeBbIIla-
10T CyMMapHbIe aKTUBHOCTU MHAUBUIYATbHbBIX OETKOB.

®paxuyst ¢ 60bIIel MUTOTOKCUUHOCTBIO (90%) renb-GuiibTpalueit 6p1a pasmeieHa Ha
yeThbIpe Moadpakuyy, M TOJIBKO OJHA U3 HUX ObUIa IIUTOTOKCMYHOI. [ToKasaHo, YTO maHHAs
rioadpakuys SIBISETCS 6eTKOBBIM KOMILIEKCOM, ITOCKOJIbKY OTHe/IbHbIe OeJTKOBble KOMITOHEeH-
ThI, TIOJTYYeHHbIE TIOC/Ie pa3/esieHNs] ero MOHOOOMeHHO xpoMaTorpadueil, MpakTUIecKu He
MHTMOUPYIOT JXM3HECIIOCOOHOCTh PaKoBbIX KieTok. C mucronb3oBanneM SDS-PAGE ananmsa
¥ UMMYHOOIOTMHTA ITOKA3aHO, UTO KOMIUIEKC COIEPKUT OeIKY ¢ MOJIEKYISIPHBIMU Maccamu
ot 30 go 80 k/la (yrakTroeppuH 1 ero ¢pparMeHThl) M 6GEJI0K C MOJIEKYISIPHOV Maccoit 14 x/la
(BepOSITHO, ab(ha-JIaKTaIbOyMIH).

Takum 06pa3om, MOKa3aHO, UTO B MOJIOKE UeJ0oBeKa COIepsKaTCsl BHICOKOMOJIEKYISIPHbIE
6esIKoBble KOMIUIEKCHI, 00/1afatoliyie BHICOKMM YPOBHEM IIUTOTOKCMYHOCTU. OAVH U3 HUX —
CBK JI® o6nagaet 6MOIOrMUeCKMMIM CBOMCTBAMM, HEXapaKTEPHBIMU JIJIST COCTABJISIIOLIUX €r0
6ekoB. JeTanbHOe Mcc/IefoBaHMe OMOMIOTMUYECKUX CBOMCTB IOJOOHBIX KOMIUIEKCOB MOXKET
BHECTU BKJIJl B pa3BUTHe PAOOT MO CO3IaHMIO HOBBIX MIPerapaToB /IS JIeYeHUs PA3TUMUHbIX
3a60y1eBaHMI1, B TOM UMC/I€ OHKOJIOTUYECKUX.

Paboma noddepxcara Ilpozpammoii @HU zocydapcmeenHsix akademuti Hayk N° VI.59.1.2,
epanmom PODU N? 16-04-00609
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MOP®OJIOTUYECKUIN U BUOXUMUYECKUY AHAJINU3
BE3UKYJI INTALEHTBI YEJIOBEKA

bypkoga E. E."?, HeBunckmii I. A.12

THMHcmumym xumuueckoti 6uonozuu u pyHoamernmanwvHoti meduuurst CO PAH,
Hosocubupck, Poccus
2Hosocubupckuii 20cydapcmaeHHulli yHusepcumem, Hosocubupck, Poccus

B mocnegHMe TOMBI MICCIeOBAHNE BE3MKYJI IUIAIIEHThI PUBJIEKAET K cebe 6O0MbIII0i MHTe-
pec B CBSI3M C UX BaKHOJ poJibio Ipy 6epeMeHHOCTH. [ToKa3aHO, UTO OCHOBHO M YHUKAIbHBIN
TUII KJIE€TOK B IIAIEHTe — CUHIUTUOTPOGO0O6IIACT, BBICBOOOXKIAET pa3IMyHble BHEKIETOUHbIE
BE3UKYJIbl B KDOBb MaTepu, Takue Kak 3k30combl (40—-100 HM) 1 MUKpoBe3uKysbl (100 HM—1
MKM). OYHKINMY ITUX BE3UKYJ Pa3HOOOPA3HBI: MEXKKIETOUHAS KOMMYHMKAIIVS, yUacTHe B ce-
Kperuyu 6eIKOB, CyIpeccuss UMMYHHOT'O OTBeTa ¥ MHOroe npyroe. Takum o6pa3oM, 3TM KOM-
TTOHEHTHI IUIAlleHThI MMEIOT OIPOMHOE 3HaUeHMe JJIs YCITeNTHOTO MPOTeKaHms 6epeMeHHOCTHA.
OnHako, HECMOTPSI Ha MHOTOJIETHIME MCC/IelOBaHMSI, COCTaB U CBOICTBA BCeX Be3MKYJI IJIalleH-
ThI MCC/IeNOBaHbI HEIOCTATOYHO ITOJTHO.

Llesbio HACTOSIIEH paboThI ObUIO BhIEIEHNE BE3UKY/I U3 IJIAlleHThbI YeJI0OBEKA, X OUMCT-
Ka OT COBBIIENSIOMMXCS 6€TKOB ¥ 6eTKOBBIX KOMITIEKCOB, & TAKXKe aHaIM3 X MOpdoIornm
” GeJIKOBOTO COCTaBa. Be3uKy/bl M3 IUIAIIEHThI BbIAEMIM OudbepeHIanbHbIM eHTPUbY-
TMPOBAHMEM TIPEIBAPUTENBHO YIbTPAQMIBTPOBAHHOTO 3KCTPAKTa TOMOTreHaTa IUIaIlleHTh
yejioBeKa. [IJis OTTOMTHUTENbHOM OUMCTKY BE3UKYIT OT COBBIIEIISIONIMXCS 6€IKOB M 6ETKOBbBIX
KOMIUIEKCOB TTPOBOIWIM TejIb-(PIIbTPALIMIO PECYCIIeHIMPOBAHHOTO OCAMKa, IMOJyYeHHOTO
ynbrpanenTpudyruposanuem mpu 100 000 g, Ha KOJIOHKe ¢ copbeHTOM cedapo3sa 4B.

TpaHCMUCCHOHHO 9JIEKTPOHHOM MUKPOCKOTVEN OBIJIO TOKA3aHO MIPYUCYTCTBUE BE3UKYIT
pasmepoM 30-230 HM ¥ MMKPOYACTHUIL B OTHON 13 Tpex (Ppakiuii, IOJyUYeHHbIX Telb-(Uib-
Tpauyeit. UMMYHOXMMMUYECKMM OKpalIMBaHMeM TPV ITOMOIIY aHTUTE K MapKePHbBIM GeTKaM
CD63 1 CD81 roka3aHo HaJM4ye 5K30COM B 3T ¢pakuym. C UCIIOIb30BaHMeM OJHOMEPHO-
ro, AByMepHoro snekTpodopesa 1 MALDI-TOF Macc-ciekTpoMeTpuy 6bUT ITPOaHaIN3MPOBaH
6eJIKOBBIN cOCTaB JaHHOV ¢Gpakuumu. Cpeay 6eIKOB ObLIM OOHAPYKEHbI Kak cIienyu@uuHbie
IJIS TUTALleHThI, TaKKe Kak IlalleHTapHas inenouHast ¢pocdarTasa, Tak U Apyrue 6eiaKku, BCTpe-
Yyawlyecs BO MHOTMX TKaHSX U XKUAKOCTSIX OpraHM3Ma.

Paboma nododepxcana Ipozpammoti ®HU z2ocydapcmeerHsix akademuii Hayk Ha 2013-2020
20061 N VI 59.1.2, eparimom PODU N2 16-04-00609
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CAVT-COELU®UYECKUN TUAPOJIN3 TUICTOHA H1 AHTUTEJIAMU
KPOBU BUY-UHOUIINMPOBAHHBIX BOJIbHBIX

bapanoga C. B.!, imutpenok I1. C.2, HeBuHckmnii I. A.!

MHCTUTYT XMMMUYeCcKoi 6uonoruu u pynmameHnTanbHoi meaguuyuabl, CO PAH,
HoBocubupck, Poccust
2TuxooKeaHCKUit MHCTUTYT 6uoopranmyeckoit xumun, 10 PAH, BnagusocToxk, Poccus

[MCTOHBI M UX MOCTTPAHCIAIIMOHHbIE MOAVMWKALIMY UT'PAIOT KITIOUEBYIO POJIb B peMoie-
JUPOBAHUM XPOMATHHA M TPAHCKPUIIMYM TeHOB. Kpome BHYTpUSAIepHbIX (GYHKIMIA, TUCTO-
HbI, TT0Ma/,ast BO BHYTPUKJIETOUHOE ITPOCTPAHCTBO, BbI3bIBAIOT CCTEMHbIE BOCIIA/IUTEIbHbIE U
TOKCHMYECKMe TTPOIeCChl.

KaTtanutuuecku akTMBHBIE aHTUTEA (A03VIMBI) SIBJISIIOTCSI OTIIMIUTEIBHO 0COOEHHOCTHIO
HEKOTOPBIX ayTOMMMYHHBIX U BUPYCHBIX 3a0601eBanmit. COryacHO JIMTepaTypHbIM JAHHBIM, B
KpoBY 601bHBIX BUU-MHbeKIMEe MOKET MOBbIIIATbCS KOHIIEHTPALVSI TMCTOHOB.

[TokasaHo, YTO 37eKTPOPOPETUUECKM i UMMYHOJIOTrMUYECKM ToMoreHHble 1gG, BbImeNeH-
HbIe 13 KpoBY BUY-MHGUIMPOBAHHBIX MALMEHTOB, 3P GhEKTUBHO TUIPOIU3YIOT OT OTHOTO A0
IISITU YejioBeueckux ructoHoB (H1, H2A, H2B, H3 1 H4). Ha ocHOBaHMM OOIIEIIPUHSITBIX KPU-
TepueB AOKA3aHO, UTO TMCTOH-TUAPOIU3YIONIAST aKTMBHOCTb aHTUTET SIBJISIETCST UX COOCTBEH-
HBIM CBOJicTBOM. OTHOCUTENbHAS 3(PGhEKTUBHOCTD TUAPONM3a TUCTOHOB 3HAUUTEIBHO Baphy-
poBanach st 1gG pa3InMyHbIX MalMEeHTOB. YCTAaHOBIIEHO, UYTO 40% aHTUTeN, BbIAEJIeHHbIX U3
KPOBM 30POBBIX JOHOPOB, TAKKE TMAPOIU3YIOT TUCTOHBI, HO CO cpemHeit 3hdeKTUBHOCTbIO

— OPUOIU3UTEIBHO B 16 pas Hiske, ueM y BUY-uHOUIIMPOBaHHBIX NALMEeHTOB. [Ipenaparsl 1o-

JIMKIOHAIBHBIX IgG 13 KpoBu BUY-MHOGUIIMPOBAHHBIX G0JIBHBIX COOepsKaT HeOObIIYI0 (Ppak-
LIMIO AHTUTEJI, KOTOpbIE, B OTJMYME OT KJIACCUUECKUX IIPOTeas, ¢ BbICOKOI 3P (HEeKTUBHOCTDIO
TUAPOIN3YIOT TOJIBKO I'MCTOHBI, HO He APYyTHe OeK.

Metogom Macc-crekrpomMetrpuy MALDI-TOF BniepBbie UIeHTU(GUIIMPOBAHBI CAiiThI pac-
wervieHus ructoHa H1 (193 aMMHOKUCIOTHBIX OcTaTKa, AK) aHTU-TMCTOH aHTUTe/IaM KPOBU
BUY-uHduuIpoBaHHBIX 60JbHBIX. [IOKA3aHO, YTO aHTUTEJIA TUAPOIU3YIOT 6eJI0K B HavasIe ofi-
HOJi 13 U3BECTHBIX aHTUT€HHbIX JeTePMMHAHT LeHTpaabHOro nomeHa (106—112 AK). B aToii
MOC/IelOBaTeNbHOCTM JTOKA/IM30BaHbl OAVH IVIaBHbIN 1 YeTbIpe YMepeHHbIX caiiTa paciierie-
HusL. J[IBa IJIaBHBIX ¥ HECKOJIBKO CJIa0OBIX CAiiTOB paclierieHst 0OHAPY>KeHbI B IIeHTPaIbHOV (8
caiiToB, 138-158 AK) 1 koH1eBoii (5 caiiToB, 166—176 AK) yacTu aHTUT€HHO JeTepPMUHAHTHI
C-KoHIIeBOro momeHa. ITokazaHo, uTo B N-KoHIIeBOJt yactu ructoHa H1 (1-105 AK), HeT Hu
OIIHOTO cayiTa paciiervieHus 6eyka. DTU JaHHbIE TOATBEPKAAIOT BBICOKYIO YCTOUMBOCTb K
ruaponn3y N-KOHIEeBOI YacTy riucToHa H1 aHTU-TUCTOH aHTUTEeIaMy, B OT/IMYME OT TUAPOJIN-
3a ee KAHOHMYECKMMY TTpoTeaszamu. Takum 06pa3om, yCTAaHOBJIEHO, UTO CAiThI pacIlerIeHus
ructoHa H1 tpuncuHom 1 anTuTenamy KpoBu BUY-MHGUIMPOBAHHBIX OOJIbHBIX CYIECTBEH-
HO pa3anyaroTcs.

Paboma noddepxcara epanmamu PODU N2N? 15-04-03245, 16-34-00079, 16-04-00604
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VICCJIEMOBAHUE KOH®OPMAIIUN THK-AVIIJIEKCA,
MEYEHHOTO TPUAPUJIMETW/JIbBHBIMU PAOUKAJIAMHN

Kapgupid E. 1.2, AHuKeeHko A. B.12, MenBenes H. H.!2

'Hosocubupckuti 2ocydapcmeeHHslii yHusepcumem, Hosocubupck, Poccus
Hucmumym xumuueckoti KuHemuxu u 2operust um. B.B.Boesodckozo CO PAH,
Hoeocubupck, Poccus

CriuHOBBIE U JTIOMMHECIIEHTHbIE METKU IIMPOKO NMPUMEHSIIOTCS IJIS1 UCCeOBaHUS OU-
HAMUKU U CTPYKTYPbI 6MoMoseKys. [Ipy 3TOM Bcerma BO3HMKAET BOIIPOC O BIMSIHUM IIPYUCO-
eIMHEHHBbIX METOK Ha MCXOAHYIO CTPYKTYPY MOJIEKY/bL. DTOT BOIIPOC TPYAHO PELIUTh 3KC-
MePUMEHTAJIbHO, OJHAKO MCIIONb3ysl KOMIIBIOTEDHOE MOJEJIMPOBaHMEe, MOXKHO HaIpSMYIO
CpaBHUTH ITOBEIEHME MEUEHOM U HeMedyeHOl MoJieKyn. OTHe/NbHbI MHTepeC MpeaCcTaBsioT
JHK-mgymiiekcsl, B KOTOPbIX BO3MOSKHBI CTPYKTYPHBIE M3MeHeHMsI, BbI3BaHHbIE «PaCKPbITUEM»
KOMIUIEMEHTaPHBIX ITap TePMUHAIbHBIX OCHOBaHMI1 (fraying). Bo3HMKaeT Bompoc, HaCKOJIbKO
KPUTUUYECKUM JJ151 AYTUIEKCA SIBJISIETCS] IPUCOeAMHEeHEe METOK.

MbI mpoBenu IMOJTHOATOMHOE MOJIEKY/ISIPHO-AVHAMUUYECKOe MOJEeNMPOBaHNe BOSHOIO
pactBopa [JHK-mymiekca ¢ mpucoeAMHEHHBIMM K €ro KOHIIaM TpuapuiMeTuiabHbiMu (TAM)
CITMHOBBIMM MeTKaMM. Takast cuctema Oblia HeJABHO MTOTyUeHa U MCCIe0BaHa METOAOM VM-
yAbCHO JIIP cIIeKTPOCKOMMM, ObIIO M3MEPEHO PACCTOSIHME MEXKAY CIIMHOBBIMM METKaMMU
[1]. MbI uccnemoBanu KOHGOpMAIMM, BO3HUKAIOIIVE B 3TOM CUCTeMe Ha MPOTSDKeHUY T0CTa-
TOYHO A0JITOTO MOJEAMPOBAHMS (2 MKC).

MOsKHO BBIIEIUTD ABA Kiacca crenudmnyecknx KoHbOopMammii, pasanJyaryxcs: COCTo-
STHMEM AyIUIeKca. B rmepBoM ciTyyae OH COXPAHSIET CBOIO CTPYKTYpPY (HOpPMasbHbIe KOH(Op-
Malu); TPy 3TOM METKMU, B CpeIHeM, «IIPUKPBIBAIOT» KOHIIbI IyIlyiekca. Bo BTopom ciyuae
MIPOMCXOIOUT PACKPbITHE KOHIIOB IyTuiekca (medekTHble KOHMDOPMALN), ¥ METKYU TIOTYIaIoT
IIOTIOJTHATEIbHBIE BO3MOYKHOCTY IJISI peaiM3aiuiy pasandaHbIx KOHGOPMAaLuii, B YaCTHOCTH,
MOTYT JIOKUTBHCSI B OOPO3IKY mAyTuiekca. Bpems sKu3HY TakMx KOHGOPMAaINii B HAIlleM CTyyae
COCTAaBJISITIO IECSITKU M COTHM HAHOCEKYH,.

[list cpaBHEHMSI M3Y4YEHO MOBe[eHMe HeMeueHOoro ayruiekca. [lokasaHo, 4TO [Jis1 HEro
TaKKe pPeaM3yI0TCs KaK HOpMasbHbIe, Tak U AedeKkTHbIe KoHGopMaluu. OTMeUYeHO, UTO Ha-
J4ye MeTOK He IPUBOAUT K CYLIeCTBEHHOMY M3MEHEeHMIO MoBeeHus Ayruiekca. [lokasaHo,
4TO pacrpepeneHye pacCTOSIHMUSI MeXIY LEeHTPaMM MeTOK, ITOCTPOeHHOe IS HOPMaIbHbIX
KOH(OpMaIMii B HAIIMX MOJIEISX, XOPOIIIO COTJIACYeTCs C SKCIIePUMEHTAbHBIM pacipeesne-
HVEeM JIJIS1 JaHHO CMCTeMbl, PUKCUPOBAHHOI Ha ITOMIJIOKKE B BOMHOM pacTBope [1].

1. Shevelev G.Y., Krumkacheva O. A., Lomzov A. A., Kuzhelev A. A., Rogozhnikova O. Y., Trukhin

D. V., Troitskaya T. I., Tormyshev V. M., Fedin M. V., Pyshnyi D. V., Bagryanskaya E. G., ]. Am. Chem.
Soc. 136(28) (2014) 9874-9877.
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CUHTE3 5-(INEPUNEH-3-UJIDTUHUI) VYPALIUJ VKCYCHOM KUCJIOTHI
U EE AMUZIOB J19 U3YUEHUSA BUOJIOTUYECKOW AKTUBHOCTH
ITPOTUB OBOJIOYEYHBIX BUPYCOB

CrpemrneB @. I1.1, UncrtoB A. A.', Amapun U. 0.}, CanoskuukoBa K. A.!, OpnoB A. A.%3,
Kopmryn B. A.}, Kosnosckast JI. 1.2, Ocononkuu [. N.23, Bpumskern PaTxm?,

Hunxu [Ikaiia®, Bppuieés B. A.!

THHcmumym 6uoopzaruueckoti xumuu um. M.M. Illemaxura u FO.A. OguuHHuUKo8a,
Mocksa, Poccus

Hucmumym noauoMuenuma u 8upycHoix sHuegparumos um. M.I1. Yymaxosa,

Mocksa, Poccus

SXumuueckuii paxynemem MI'Y um. M.B. Jlomorocosa, Mocksa, Poccus

“Xumuueckuti pakynomem koaneoxca Xarcpaox, CegepHolii kamnyc yHusepcumema /leau,
Henu, HHous

SXumuueckuii paxkynromem uHOUTICKO20 mexHo02u4ecko20 uHcmumyma, eau, Muous

5-(TTepunen-3-wiatnHmn)-2'-nesokcu-ypuaut (dUY11) u ero apabuHocoaepskamuit aHa-
sior (aUY11) SBASAIOTCS BbICOKOAKTUBHBIMY MHTMOUTOPAMYM PETUIMKALIMY PSITa 0O0T0UEUHBIX
BuUpycoB, Harpumep HIN1, 36051, 3uka, rermatuta C [1]. Iy olleHKM HeO6XOAMMOCTY Haju-
YISl YIJIEBOAHOTO OCTaTKA B MOJIEKYJIE ITIPOTUBOBUPYCHOTO COeIMHEHNS OblJIa CMHTE3MPOBaHa
5-(mepuiieH-3-YISTUHWII)YpalyI YKCYCHast KUCIO0Ta, a TAKKe ee POM3BOIHbIE (aMUIbI).

PaspaboTtaH MmeTof cMHTe3a KapboHOBOI KUCIOThIL. IIepBoi1 ¥ BTOPOIi CTagUSIMM SIBJISIIOT-
CST aIKWJIMPOBaHMeE 5-1Of ypaluia TpeT-0yTUIOBbIM 3GUPOM 6POMYKCYCHOM KUCIOTHI U TTH-
Basomnokcumetmt xnopugom (PomcCl), coorBeTcTBeHHO. ITocienyiomiee ymaneHue Tpet-6y-
TUIBHONM 3alIUThI, peakuysi COHOTAMUPhI € 3-3TUHWINEPUIIEHOM U yaajieHue Pom-3aiuTsl
IIOTAIOM B METAHOJIE TTO3BOJISIIOT MOMYYUTD IEJIEBYIO 5-(TIepuieH-3-MITUHU)ypalI-yK-
CYCHYIO KMUCJIOTY. Peakiiyeil akTMBMPOBAHHOTO 3(dupa KUCIOTHI C PSIAOM aMMHOB C TIOC/TIEIy-
I0IIVM yhaneHneM Pom-3amuTel 6611 CMHTE3MPOBAH HA00p TUAPOGOOHBIX U TUAPOGUILHbBIX
MTPOM3BOIHBIX, MOTYIMPYIONMX aM(pUIIaTUIeCKuii XxapakTep Bceii MoJeKy/bl. bbuta M3ydyeHa
aKTMBHOCTb ITOTyUeHHBIX COeIMHEHMIT B OTHOIIEHM M BUpYcCa KieleBoro sHiledanmuta (TBEV).
BO/MBIIMHCTBO MCCIEIOBAHHBIX COEIMHEHMII MMOKA3aJI0 BBICOKYI0 MHIMOMPYIOUIYIO CITOCO6-
HOCTb IO OTHOIIEHUIO K BUpycy TBEV B Ky/bTypax KIeTOK.

Takum 06pa3oM, JKeCcTKasi apoMaTuyecKast YaCTb MOJIEKY/IbI KPUTHUYHA IJ1s1 BBICOKOI 6110-
JIOTUYECKOI aKTUBHOCTH, a YIJIEBOAHAS YacTh B inaepHoM coemuHeHry dUY 11 MOKeT 6bITh €
yCIIexoM 3aMeHeHa Ha KapOoKCMMETWIIbHYIO TPYIITY VI ee TTPOU3BOIHbIE.

1. St.Vincent M.R. et al. Rigid amphipathic fusion inhibitors, small molecule antiviral
compounds against enveloped viruses. Proc. Natl. Acad. Sci. USA, 107 (40), 17339-17344 (2010).

Paboma evinonHena npu noddepxcke epanmos PH® N® 15-15-00053 u PODH N® 15-53-45103
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MOJIU®UKAIINA O 3-TUJPOKCUJIBHOW I'PYIIIE
IMMPOTUBOBHNPYCHOTIO HYKJIEO3NJOA DUY11 IJI
MOJIVJIMPOBAHUS BUOJIOTUYECKO AKTUBHOCTHU

[IpockypuH I. B.!, Bppuiés B. A.!, OpnoB A. A.%5, Unctos A. A.!, Koprrys B. A.L
Kosnosckast JI. 1.2, Ocononkuu [I. .23 Apanos A. B.!

THHcmumym 6uoopzaruueckoti xumuu um. M.M. Illemaxura u FO.A. OsuuHHUKo8a,
Mocksa, Poccus

Hucmumym noauoMuenuma u 8upycHoix sHuegparumos um. M.I1. Yymaxosa,
Mocksa, Poccus

SXumuueckuii paxynomem MI'Y um. M.B. Jlomorocosa, Mocksa, Poccus

5-(TTepunen-3-miatnHmN)-2'-ne3okcu-ypuaut (dUY11) sBiseTcs] BBICOKOAKTUBHBIM MH-
IMOUTOPOM PeIUIMKALVY PSiia 000JI0UEUHBIX BUPYCOB, IPUUEM hapMakohOpOM, ITO-BUAMMO-
MY, CYKUT KECTKasT apOMaTHUecKast 4aCcTb MOJIEKYIIBI — 5-(TIepuieH-3-UaA3TUHII)yPaIIb-
HbIVi (DparMeHT, a YIJIEBOIHBIN OCTaTOK OOYCIOBIMBAET HEGONbINNE Bapualuy aKTUBHOCTHU
U IUTOTOKCUYHOCTH [1]. [ToaTOMY TMpEACTaBISIIIO MHTEPEC TOMYUYUTh OMOIMOTEKM aHAIOTOB
dUY11 c MmomuduUKauusIMu 110 YIJIEBOTHOMY OCTaTKYy.

MpbI paspaboTtany MeTo[ morydeHust 3'-0O-a3ugomMmeTuabHOro rmpoussomHoro dUY11 uepes
5'-O-cymi samuméHsoe 3'-O-MeTuITMOMeTUIbHOe coenyiHeHue. M3 3Toro asmmga ¢ IoMo-
b0 Meab(I)-KaTanu3upyeMoro UMKIONPUCOeMHEeHMS K TepMUHAIbHBIM aJIKMHaM (peakius
XbiocreHa—-Menbaansa—Illapriecca win «KJINK»-peakiys) momyuen psan 3'-0-(4-R-1,2,3-tpu-
a30J1- 1-MIMEeTWIbHBIX) TIPOU3BOIHBIX, ITe R — o-IMAPOKCHUAIKIIbHBIE OCTaTKM. Monnubuka-
1IMsI Takke MTPOBOAMIACH C TIOMOIIBI0 HeKaTaau3upyemoii (IIpOMOTUPYeMOIi HaTpsskeHVem
LIMK/IAa) peaknyuy IMUKIONPUCOeINHEHMS a3UI0B K IMKIOOKTHHAM. [IJIsT TTOTyuYeHHO 6Mbm-
OTEeKM TPUA30JIbHBIX MTPOU3BOIHBIX VCCIETYIOTCS X IIMTOTOKCUYHOCTD U CITOCOOHOCTb MHTY-
6MpPOBaTh BUPYC KIIEIIEBOT0 sHIledannTa B KyJbTypax KIETOK.

CormocTaByieHre GMOIOTMYECKUX CBOVICTB HOBBIX BEIIECTB CO CTPYKTYPOH IacT BO3MOXK-
HOCTbH OLIEHUTD MTePCIIeKTUBHOCTD MPEJIOKEHHOTO MeToa MoaMMUKaIM 1 YTOYHUTD Mexa-
HU3M MIPOTUBOBUPYCHOTO AV CTBMUS 3TOTO Kjlacca CoeIMHEeHNIA.

1. St. Vincent M. R. et al. Rigid amphipathic fusion inhibitors, small molecule antiviral
compounds against enveloped viruses. Proc. Natl. Acad. Sci. USA, 107 (40), 17339-17344 (2010).

Paboma evinonverHa npu noddepike epanma PH® N° 15-15-00053
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TASSE: HOBBI OAXOM K PEAJIU3ALIUU
MOJIEKVJISPHO-KOHTUHYAJIbHOY MOJJEJIA PACTBOPUTEJA
MNP KOMIIBIOTEPHOM MOJEJINPOBAHUMN METOJOM
MOJIEKVJISPHON JTUHAMUKU

[MomoB A. B.!, Bopo6béB 10. H.12, )Kapkos /1. O.!?

'Hogocubupckutli uHcmumym xumuueckoti 6uonozuu u ¢pyHoameHmaivHol meouyuHslt,
Hosocubupck, Poccus
2Hosocubupckuii zocydapcmeeHHslii yHusepcumem, Hosocubupck, Poccus

MeTon MOJIEKY/ISIPHO AMHAMUKY - OMMH M3 BaXKHEMIINX CIIOCOO0B M3yUEeHUST aTOMHO
CTPYKTYPbI OJTKOB, HYKJIEMHOBBIX KUCIOT M UX KOMIUTIEKCOB. OH TaKkyKe JIEXKUT B OCHOBE COBpe-
MeHHBIX MEeTO/IOB pallOHAJIbHOTO /IM3aiiHa JeKapCTBeHHBIX MpernapaToB. Kak Knaccuyeckme
MOJIEKY/ISIPHO-IMHAMIUYeCKye 1CCaeloBaHusI, TaK M OCHOBAHHbIV HA HUX MeTOJ, JOKMHTa He-
MpepbIBHO Pa3BMBAIOTCS B HATIPaBIE€HUM TTOBBIIIIEHUS TOCTOBEPHOCTH.

OpHoit u3 mpobieM, Tpebylolneil akKypaTHOTO pelleHus, IBJsSIeTCss Crioco6 MoennpoBa-
HUS BJIMSTHUST PACTBOPUTENS Ha CTaGMIbHOCTD MPOCTPAHCTBEHHOI CTPYKTYPhI GEIKOB U HY-
KJIEMHOBBIX KMUC/IOT. B HacTosIIiee BpeMsi CYIIeCTBYIOT KakK MO/ SIBHOTO pacTBOPUTENS, TaK
¥ HeSIBHOTO (KOHTMHYaJbHOTO) B BUIE MPUOIMKEHHO MaTeMaTUueCcKoii Momenn. XOTs SIBHO
MOZEIMPYEMbIii pPaCTBOPUTEh MO3BOISIET U3yUYaTh MEXKMOJIEKY/ISIPHbIE KOHTAKThI OMOTIONN-
MepOB C HUM, TaKass MOJe/lb XapaKTepu3yeTcss HU3KOi MOGUIbHOCTBIO MCCIIeTyeMOii CTPYK-
TYpbI 13-3a BO3PACTAIOIIET0 BSI3KOTO TPeHMs. TO MOBBINIAET TPeOOBAHMS K JIJIMHE MOJIEKY-
JIIPHO-AVMHAMUYECKUX TPAeKTOPUi AJis HAOIIOMEeHUs MHTepecylommxX KOH(GOPMAaIMOHHBIX
nepexonoB. Kpome Toro, 13-3a pe3Koro yBeJmueHus 4ncia aTOMOB CUCTEMBbI TTPOM3BOAUTENb-
HOCTb 3HAUMTEIbHO CHIsKaeTcs1. [I03ToOMy MHTepec MpeacTaB/sieT pa3paboTka r’mOpuUIHOI MO-
IleJiv, B KOTOPOi1 YacTh MOJIEKYJT PACTBOPUTEIS, IIpUIeralas K 61omnonumepy u GopmMmupy-
Iolasi C HAM KOHTaKTbI, MOJeJIMPYeTCs SIBHO, a yIaJeHHbIi pacTBOPUTEb MPeICTaBISIETCS
6eCKOHEUYHBIM KOHTUMHYYMOM. [Ipy 3TOM BbhIUMCINTENbHAS 9PGEeKTUBHOCTb MOIEIN OIpeme-
JIeTCsI MMHMMM3alMeit 4iciia SBHO MOZeIPyeMbIX MOJIEKY/T pAaCTBOPUTEJIS.

Paspa6orana mporpamma TASSE (Tightly Associated Solvent Shell Extractor), kKoTopas
pelraeT yImoMsSHYTYIO Ipo6ieMy, Ioaydast HGOPMALMIO O 3HAUMMOCTY TeX MJIY MHBIX MoJjie-
KYJI PACTBOPUTEJIS U3 MTpeiBapUTEIbHOTO OTHOCUTEIBHO KOPOTKOTO MOJIe/IMPOBAHMS B SIBHOM
pactBopuTesne. [IporpaMmma aHalIM3UpPyeT BOMOPOAHBIE CBSI3U U 3IEKTPOCTATUUECKMe B3au-
MOJIe/CTBMSI, BO3HUKAIOIIVE BAOAb TPAEKTOPUM, ¥ HAXOJUT MOCTUKU, COeIMHSIONIE aTOMBbI
OGuormoaMepa yepe3 MOJIEKY/Ibl paCTBOPUTENS. 3aTeM IOCTAeIHNEe PAHKUPYIOTCS IO 3HAUM-
MOCTM M CO3JAETCSI HOBasl CTPYKTypa C MMHMMAIbHBIM KOJIMYECTBOM SIBHBIX MOJIEKYJ pac-
TBOPUTEJISI, PACIIONIOKEHHBIX B CTATUCTUUECKM Hambojiee 3HAUMMBIX y3j1aX. CylecTByeT BO3-
MO’KHOCTb TOHKOJ HAaCTpOJKM IMapaMeTpoB aHaIM3a, BKIoUas 3a/laHle Yicia COXpaHsIeMbIX
MOJIEKYJ pacTBOpuTes. [lonydeHHast CTPYKTypa B JajbHelIeM MOXeT MCII0/Ib30BaThCs JIJIsI
MOJIeNTMPOBaHMS B paMKax KOHTMHYaAbHO Mofenn. [IporpaMmMma nmojepskBaeT TpaeKTopum
TOMYJISIPHOTO MOJIEKY/ISIpHO-IMHaMuueckoro makera AMBER, mporpaMMHOro KoMriuiekca
BISON, a Takke JIIOOBIX APYTUX MAKEeTOB, MOAIEePKUBAIOLINX SKCIIOPT TPAeKTOpuii B opMar
PDB.

Paboma noddepcarna epanmamu PODPU N° 15-04-00387, npoepammot PAH MKF (6.11),
PH® N° 16-14-10038 u 6a306020 npoekma ¢pyHdamenmasvHoix uccinedosaruti CO PAH VI.57.1.4
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MEXKIYHAPOIIHASI KOHOEPEHI[MS "XUMUYECKAS BUOJIOTUA"
NCCIIENJOBAHUE AHTUBMOTHUYECKOTO KOMIIJIEKCA NHA-5812

Andépona B. A.!, TononbsiH A. I1.2, KynsieBa B. B.!, Poroskus E. A.12
ITpoxopenko U. A.}%, BpeuiéB B. A.%, lllenkapés 3. 0.2, Kygas I1. B.3, lllyBamoB M. B.14,
CmionguHa M. C.2°) Koponés A. M.}, Karpyxa I. C.!, Tmagkux E. I.!, JlamunHckas O. A.},

Tropun A. I1.12

MIHCTUTYT I10 M3bICKAHMIO HOBBIX aHTMOMOTUKOB UM. I.®. 'ay3e, MockBa, Poccust
2MHCcTUTYT OMoopranmueckoit xumunu uMm. M.M. lllemsikuaa u H0.A. OBUMHHMKOBA,
Mocksa, Poccus

SOI'BYH «®UII nuTaHus 1 61M0TexXHonIornm», Mocksa, Poccus

Kumnuecknit pakynprer MI'Y um. M.B. JlomoHocoBa, MockBa, Poccust

SUHCTUTYT HedTeXMMnIeckoro cuuresa um. A.B. TormuneBa, MockBa, Poccust

V3 xynbrypbl Streptomyces roseoflavus MTHA-Ac-5812 ¢ rmoMoIIp0 KOMOMHAIIMM METO-
OB TBepmodasHOil SKCTpaKIMM, TTepeocaskaeHus], reJib-IIPOHMKaIIeli XpoMmarorpabum u
obOpaieHHO-(a30Boi XpoMaTorpadguy BbifeIeH KOHIEHTPAT MEeNTUIHONM MPUPOIbl C aHTU-
6aKTepUaIbHOI aKTUBHOCTHIO [1]. C MOMOIIBI0 BHICOKOTOYHBIX MacCC-CIIEKTPOMETPUYUECKUX
meTomoB MALDI-TOF u ESI-MS" ycTaHOB/IEHO, UTO OCHOBHBIMM KOMITOHEHTaMM aHTUOMO-
TUYECKOTO KOMILIEKCA SIBJISTIOTCS HECKOIBKO OJMM3KUX CTPYKTYPHBIX aHAJIOTOB, ITPEIITONOKN-
TeJIbHO (IJIMKO)IENTUAHOM nmpupomabl. C TOMOLIbI0 BhICOKOI(D(PEKTUBHO KUIKOCTHOM XPO-
MaTtorpaduy Ha obpallleHHOV (a3e KOHIEHTpaT ObUT (PaKIMOHMPOBAH, Kakaass (Gpakius
Tarke ObIIA MOABEPIHYTA MacC-CIIEKTPOMETPUUECKOMY MCCIenoBannio. dpaxums, cogepska-
Iast MHOWBUIYaIbHbIN KoMroHeHT MTHA-5812-E ¢ maccoii 1845.788 [la, 6pl1a oxapakTepu3o-
BaHa CIEKTPaMU TOMIOIeHMS U (IyopecIieHIINM, aMUHOKMUCIOTHBIM aHAIM30M U JepUBaTH-
3auyeri Tpuc(2,4,6-TpuMeTOKCUGEeHMT)MEeTUIbHBIM KaTYOHOM.

B pesyibTaTe KOMIUIEKCHOTO MCCIeIOBAHMST YCTAHOBJIEHO, UTO KOMIOHeHT HA-5812-E
comepskut Gryopodop, 6M3KuMit IO CIIEeKTPATbHBIM XapaKTePUCTUKAM KMHYPEHWHY, COomep-
SKaIeMycst B aHTMOMOTHKe JarToMuiiHe [2]. 3adbMUKCMPOBAHO TaKKe IIPUCYTCTBME B MOJIEKY-
Jie ocTaTKa OPHUTMHA U OCTaTKa yIrieBoga-TeHTO3bl.

[Torck aHTMOMOTUKOB C HABOPOM CTPYKTYPHBIX ITPM3HAKOB, aHAJIOTMYHBIX OIpeeIeHHO-
My 1y1st kKomrioHeHTa THA-5812-E, He man aHa/Ioruit, 4To, MpUHMMAs BO BHUMAaHMe MIPOKMUIA
AHTUOAKTEPUAIbHBIN CIIEKTP OeVCTBUS, AejIaeT UCKIIOUNTENIbHO MePCIIeKTUBHBIM UCCIeA0Ba-
HJE OTHEeIbHbIX KOMIIOHEHTOB aHTUOMOTHUECKOT0 KoMIutekca THA-5812 u ycTaHOB/IeHMe UX
CTPYKTYpBI. B HacTOsIIIIee BpeMsI BefleTCsI pa3paboTKa METOIOB JaabHeIIeil XapakTepusaiun
KOMIIOHEHTOB U UX Bbifie/IeHUsI B MUHAVBUIYAJIIbHOM Blle B KOIMYECTBAX, JOCTATOUHbIX JIJISI
uccjieoBaHMs ¢ moMolbio metona SIMP.

1. Jlanuunckaa O. A. u 0p. Aumubuomuk MHA 5812, wmamm-npodyuenm Streptomyces
roseoflavus MHA-Ac-5812 u cnoco6 nonyuexus anmubuomuxa. I[lamenm P® 2572341 (2016).

2. Lakey J. H., Ptak M. Fluorescence indicates a calcium-dependent interaction between the
lipopeptide antibiotic LY146032 and phospholipid membranes. Biochemistry, 27 (13), 4639-4645
(1988).
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VICCJIETOBAHUE BJIIUSHUS TJIMIITUPPU3UHOBOM KMCJIOTHI HA
MOJEJIbHBIE JINIIUAHBIE MEMBPAHBI METOZOM
MOJIEKVJISPHON JTUHAMUKU

[lenemnosa E.A.?, Kum A. B."2, MegBenes H. H.!?

THMHcmumym xumuueckoti kuHemuxu u 2opeHus CO PAH, Hosocubupck,Poccus
2Hosocubupckuii 2ocydapcmaeHHwlli yHusepcumem, Hosocubupck, Poccus

TnuimppusmHoBast (I'K) kuciora — 3TO TPUTEPIIEHOBBIN CAllOHMH, COAEepXKalIUiics B
KOpPHE COJIOAKY. DKCTPAKT COMOAKM C JaBHUX IMOP MUCMOAb3YeTCSI B HAPOAHON MequIliHe JIsT
JeueHns M MpodWIAKTUKY TIPOCTYOHBIX 3a6omeBaHuMii. MiMeeTcss 60sblioe KOJIMYECTBO IKC-
TTepUMEHTATbHBIX JAHHbIX, YKA3bIBAIOIINX, UTO KPOME COOCTBEHHOTO (papMaKoIOrMIecKoro
nmeiictBust, 'K crioco6Ha yeummMBaTh 6M0JOCTYITHOCTD APYTMX JIEKAPCTBEHHBIX IPerapaToB Mpu
MX COBMECTHOM ITpMMeHeHNY. BbhICKa3bIBAIOTCS TTPENIIONIOKEHNSI, UYTO CAITOHMHBI MOTYT 06-
pPa30BBIBATDH MOPBI B JUIMMMAHBIX MeMOpaHax, a HaMUMe XOJecTepuHa JOMOJHUTENIbHO CIT0-
cobeTByeT aToMy. OIHAKO MeXaHM3M 3TOTO SIBJIeHMS OCTaeTCsl Heu3BecTHbIM. KoMIbloTepHOE
MOZEJIMPOBaHME MOKET BHECTH SICHOCTh B IIOHMMAaHMe 00CYKAaeMbIX ITPOIIeCCOB HA MOJIEKY-
JISPHOM ypOBHe. B JaHHO#T paboTe MbI UCITOJIb3yeM OJTHOATOMHYIO MOJIEKY/ISIPHYIO AMHAMM-
Ky, peaJIn30BaHHYI0 B makete Gromacs.

O usyyenus Biustaus ['K Ha Mem6paHy HamMyM MCCAeIOBAHbI MOAENM KaK «UMCThIX»
O1CI0eB, TO €CTh COCTOSIIIMX U3 JUIIMIOB OAHOTO BMUA, TAK U COAepKalIux xomectepuH. Pac-
CMOTpPEHBI TPU pasHbIX hochommmuaa, OTINIAIOIINXCS HACBIIIIEHHOCTHIO JIUITVTHBIX XBOCTOB:
punanbmutomndochatummixoaud  (DOPC),  1-manbMuTOMI-2-o0nennbochaTuanua-XonuH
(POPC) u muonemndocdaruayixonud (DPPC). Bolia Takske IMoyveHa U MCCIeJoBaHa MOIEThb
6ucinost DOPC c xonectepuHoM. V3yueHo mmoBefeHne I'K B MpucyTCTBUM YKa3aHHBIX MOJIE/Tb-
HbIX MeM6paH. O6HapyKeHO, UTO B HeHachIeHHbIX aummaax (DOPC u POPC) monekymna 'K
BeIET cebst TOXOKMM 06pa3oM: OKa3aBIINCh Y TOBEPXHOCTY MeMOpaHbl, OHa HEKOTOPOe Bpe-
M (B cpemHeM ~50 HC) IepeMenaeTcs 1Mo MOBEPXHOCTH U 3aTeM MPOHUKAET B OUCIION, rae
JIOKAJIM3YeTCsT B OivsKaiiieM moycyioe (HVDKe TOJIOB JIMITUIOB), He TepeceKast CepeaHbl O1C-
j0s1. B cryuae HacwimeHHBIX inmuaoB (DPPC), KoTopble pacrionaraioTcs 6ojee yopsoueHHO
B 61CII0€, BO3MOKEH Iepexof MoieKysbl 'K uepes cepeHy MeMOpaHbl BO BTOPOI TOTYCIIONM,
YTO HAOGJI0HAI0Ch IpuMepHO B 20% HesaBMUCUMBbIX M]I-TIPOroHOK. B MeMOpaHe ¢ xojaecTepu-
HOM, KOTOPBIii, U3BECTHO, CITOCOOCTBYET YIIOPSIIOUYEHIIO JIUTTMIHBIX XBOCTOB, TAKKe HAGIIIOma-
soch ipoxokaenue I'K uepes cepenyiHy MeMOpPaHbI.

Takum 06pa3oMm, YIOPSIOYEHHOCTh JIMIUAHBIX XBOCTOB CITOCOOCTBYET ITPOXOSKIEHUIO
Mosexysbl ['K Bo BTOpO¥t mosycioii. OTMeueHo, UTO B MeMOpaHe ¢ XOJIeCTEPMHOM MOJIEKy/Ia
I'K mpearounTaeT OPUEHTUPOBATHCS MEePIIEHAVKY/ISIPHO TJIOCKOCTY MeMOpaHbl, TOTIa Kak B
HEHAaCHIIEeHHBIX MeMOpaHaxX OHa pacIioyiaraeTcs mapajuiebHo. BaskHO TaKKe TO, YTO MOJIEKY-
sa TK B MeMm6GpaHe He 06pa3syeT NOMIOHUTEIbHBIX TIOP, UTO BUIHO U3 PACCMOTPEHMS MOJIEKY-
JIIPHO-AMHAMUYECKUX KOHGUTYPAIINIA.

O6HapykeHHbIe 0COOGEHHOCTM TOBemeHMsT MoieKya 'K BOMM3YM M BHYTPU MOIETbHbIX
MeMOpaH SBISIOTCS BaXKHBIM IIAaTOM Ha IyTM K MIOHMMAHUIO MEXaHW3MOB YCUIEHMS] O6M0I0-
CTYITHOCTY JIEKaPCTBEHHBIX TIpernapaToB B nmpucyTctsun ['K.
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OO EHKA IIEPCITIEKTUBHOCTHU UCITIOJIb3OBAHNS METOJIUK
OBPABOTKHU UK-CITEKTPOB CbIBOPOTKHN KPOBHU IJI
JTUATHOCTUKU MHOXECTBEHHOYW MUEJIOMBI ITPU HAJIUYUU
MAJIOTO KOJIMYECTBA TAHHBIX

Hocenxko T. H.!, Ilnoraukosa JI. B}, [Tonstamuko A. M.2, Tapudynanu A. 1.5,
Bonomnn C. B.%, Yennenckast M. B.!

ICankm-ITemepbypecKkuti HAYUOHAIBbHBLL UCCIed08amenbCKull yHusepcumem uHgopma-
YUOHHBIX MEXHOI02Ull MeXaHUKU u onmuku, MexOyHapooHslii HayYHO-UCCNe008amens-
ckuti uncmumym «buouricenepus», 2. Cankm-Ilemep6ype, Poccus
2Cankm-ITemepbypeckuti 20cydapcmeeHHslii yHusepcumem, 2. Cankm-ITemep6ype,
Poccus

SPoccutickuli Hay4uHoO-uccnedosamensCkuli uHcmumym 2emamosioeuu U hepeausaHus
kposu, 2. Cankm-ITemep6ype, Poccus

AKTyaJbHOI 3amaveil B Hallle BpeMs SIBJSIETCS OMAarHOCTMKA PAKOBBIX 3a60eBaHMIA,
0COOEHHO TaKUX PeIKO BCTPeualounxcs, Kak MHOKeCcTBeHHast Mmuenoma (MM). Maoe Komu-
YeCTBO MAIMEHTOB C JaHHBIM 3a00JieBaHMEM IMPUBOIUT K HEJOCTATOYHONM CTATUCTUUECKOI
BBIOOpKE [IJIST HAaMlesKHOM AMArHOCTUKY OoesHU. B aTOM ciaydae mMMeeT GOJbIIoe 3HAUeHMe
IIpUMeHeHMe HeCKOIbKMUX He3aBUCUMBbIX IUMarHOCTUYeCKMX METOLOB, NAINUX IIpUeMIEMYI0
IOoCTOBepHOCTD. C 3TOIA 11eIbI0 HaMM pa3paboTaHbl TP HE3aBUCUMBbIE IPYT OT APYra METOAV-
KU, OIIpefessgoliue Haluuye xapakrepHoro i1 MM nmaTosornyeckoro rpoTenHa.

B xome HacTosIIel paboThl ObLIN MccaenoBaHbl K-CIIeKTPhI CBIBOPOTKY KPOBY JOHOPOB
u 6onbHBIX MM. O6paboTka pe3ynbTaToB VK-CIIEKTPOMETPUM ChIBOPOTKM KPOBU ITPOBOAVI-
JIaCh I10 TpeM MeTOLMKaAM.

1. [ekoHBoOmOLMS N1Ka nomioieHns: MK-u3nyyeHus, COOTHECEHHOTO C TTOJIOCO AMuT,
I. Pe3ynbpTaTsl, MOMy4eHHBbIE TPU 3TOM, MMO3BOJISIIOT CAe/IaTh 3aK/II0UeHNe 0 pa3Jinduu BO BTO-
PUYHOI CTPYKType 6eika U MPOBECTH yCToiunBoe pasnnure VK-CcIIeKTpoB TOHOPOB U TMaly-
€HTOB, 60/IbHBIX MM.

2. AHanu3 ChIBOPOTKM KPOBM Ha Haymuuue 3aboseBaHuss MM C MTOMOIIbIO BHIYMTAHMS
VIK-criekTpa 4e10BeYecKoro ChIBOPOTOUHOro anboymuHa (UCA) m3 MK-crekTpa ChIBOPOTKMU
KpoBu. O6paborka VK-CITeKTpPOB MPOBOAMIACH C IIPMMEHEHMEM CTaTUCTUYECKUX U XeMO-
MeTPUYECKUX CIIoco60B 06paboTKM JaHHbBIX. KaXKIbIil CIIeKTp IpencTaB/ieH OJHOI TOUKOi B
TpeXMepHOM IPOCTPAHCTBE, U MOC/Ie 06pabOTKY MOTyUYeHO 06beMHOE pacIipeesieHre TOUeK
IJISL LOHOPOB U MAlMeHTOB.

3. Ananus VK-cmekTpoB ChIBOPOTKM KPOBM C MOMOIIbIO MOCTpoeHus: ¢ha30oBbIX Tpaek-
Topuii. Ha $ha30Bo¥ MIOCKOCTM CTpOWIACh TPAeKTOPUSI IJist ABYX CHAThIX MK-criekTpoB. s
UX TOCTPOEHUST 6paauCh ONMTUUECKYE TUIOTHOCTU ABYX CIIEKTPOB U CTPOUJIACH 3aBUCHMOCTh
OINTUYECKOJ TJIOTHOCTY OJTHOTO CIIeKTpa OT Apyroro. beuin rmoctpoeHsl ha3oBbie TPAEKTOPUA
JIJIST BCEX BO3MOYKHBIX Tap JOHOPOB, MAllMEeHTOB, a Takke Mg nap moHop Ni u mamueHTt Pj.
IMpoBomwIach OIl€HKA MOJYUYeHHBIX TPAEKTOPMUIA TIO CTeIeHy pa3bpoca JaHHBIX OT alPOKCH-
MMPYIOILEi IPSIMOii. Pe3ysbTaThl 00paboOTKYM CBMUIETETBCTBYIOT O XOPOILEeM Pasandum MEXIY
VIK-crieKTpamu JOHOPOB U 60bHBIX MM.

B xome paboThl 6bUIO OMpeaeneHo, YTO TPU PacCMOTPEHHbIe METOOVKM, TPUMEHSISICh
BMeCTe, TIOBBINIAIOT JOCTOBEPHOCTD IIPY OIl€HKEe 00paslioB, ITOJYUEHHBIX OT HEOOIBIIOTO KO-
JIMYeCTBa MalMeHToB. MeToayKa mocTpoeHus pa3oBbIX TPAEKTOPUIL SIBJsIeTCs Haubosiee oI-
TUMAaJabHOJ B YCIOBUSIX MAJIOTO KOIMYECTBA CTATUCTUYECKUX TAaHHBIX.
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HOBBIE IPOTUBOBUPYCHBIE COEAJMHEHNS C TPMA30J/IbHbIM
JINHKEPOM

ITpockypun I'. B.!, OpnoB A. A.23, UnctoB A. A.!, Kytsikos C. B.!, Kopmryn B. A.},
OcononpkuH [I. .23, Apanos A. B.!

"MHcmumym 6uoopzaruueckoti xumuu um. M.M. Illemsakuna u FO.A. OsuurHukosa, Mo-
ckea, Poccus

Hucmumym nonuomuenuma u 8upycHsix sHyepanumos um. M.II. Yymakosa, Mockaa,
Poccus

SXumuueckuii paxynemem MI'Y um. M.B. Jlomorocosa, Mocksa, Poccus

MHorue Bo36ymuTenu MHAGEKIMOHHBIX 3a007eBaHuil (TeprecBUPYChl, BUPYChl T'PUIIIIA,
renatuta C, KaeneBoro sHiedaanTa, KOPOHABMUPYChI ¥ BUPYChI TeMOPParnvIeckmx amxopa-
JIOK) TIPeACTaBJISIOT c0007 0600ueuHble BUpYchl. 060/I04Ka BUPYCHOM YaCTUIIBI COCTOUT U3
MeMOPaHbI, TPOUCXOISINE 13 KIEeTOK X03SIMHA, U 3aIKOPEHHBIX B HEeJl BUPYCHBIX OETKOB.

PaHee 6bUIO MMOKA3aHO, YTO YpalMIbHbIe HYK/IEO3UIHbIE MTPOM3BOAHBIE, COETMHEHHDIE
B 5-M ITOJIOKEHMM TeTEePOIMKINYECKOTO KOIbIla KOH(GOPMAIIMOHHO KECTKUM STUHUIbHBIM
JIMHKEPOM ¢ hbparMeHTOM IepusIeHa, MOHAB/ISIOT aKTUBHOCTh MHOTUX 000/I0U€UHBIX BUPYCOB,
TIPeIITONIOKUTETbHO MHTUOUPYS MPOIeCC CIMSHMS BUPyCa U KJIETOUYHOV MeMOpaHbI 1, cjie-
JIOBATeIbHO, IPOHMKHOBEHME T€HEeTUYECKOTO MaTepuaia BUPMOHA BHYTPb KiIeTKu [1]. Agam-
Tamus K Mogo6HOMY MeXaHU3MY IeCTBUS MPaKTUUECKV HEBO3MOXKHA, TIOCKOIBKY Y BUPYCOB
OTCYTCTBYIOT (DepMEHTBI, OCYLIECTBIISIONIVE pPerapaliio MeMOpaHbl.

Ocratok 1,2,3-Tpuasosia MMPOKO IIPUMEHSETCS B KauecTBe M30CTepa aMUOHONM CBSI3U
IIpY CMHTE3€e aHAaJIOTOB MenTUHoB U 6enKkoB [2]. Mbl 3aMeHWIN B JKECTKUX MMPOTUBOBUPYC-
HBIX HYKJIE03MdaX STUHUIbHBIN JTMHKED MeKAY MepuIeHOBbIM U ypalMJIbHBIM OCTaTKaMu Ha
TPMA30JIbHBIN JIMHKEP U VICCIIeIOBAIM OMOIOTMUECKYIO aKTMBHOCTD ITOJTyY€HHBIX COeIMHEHMI.

Bbumn pa3paboTaHbl CXeMbl MTOMYYEHMS 5-a3MIOIPOU3BOIHBIX YPUANHA U 2'-Ie30KCHUY-
puauHa. K aTuM coeiyHeHUSIM 3aTeM NPUCOeIVHSIIN 3- U 2-3TUHUJITIEPUIEHBI 110 Peakiumn
MeIb-KaTaIU3UpPyeMoro [2+3]- uMKIonpucoeaHeHNsI. B KauecTBe KOHTPOJIEH BelecTB ObLIn
TIOJTyYeHbl COOTBETCTBYIOIIME (DEeHMITPUA30IbHbIE MPOU3BOMHBIE HYKIEO03UAOB U 1-(2-TU-
IPOKCUITII)-4-(TiepuieH-2(3)-mn)-1,2,3-Tpuasoinsl. lleneBble coeguHEHMS, B OTIMYME OT
KOHTPOJIbHBIX, TTPOSIBUJIV BBICOKYIO aKTMBHOCTH B OTHOIIIEHU! BUPYyCa KIIEMeBOro sHIledanm-
Ta B Ky/IbType KJIeTOK.

Taxkum 06pa3om, oOGHApY>KeHa HOBAs TPYIIIA ITPOTUBOBUPYCHBIX COeAMHEHNI 1 TTIOKa3aHo,
YTO JIJIST BBICOKOJ aKTMBHOCTM HEOOXOIMMO MPUCYTCTBYE KaK MEPUIEHOBOTO, TaK U YPaIUIb-
HOTro ¢parmMeHTa C JKECTKUM JIMHKEPOM MEXKITY HUMM.

1. St. Vincent M. R. et al. Rigid amphipathic fusion inhibitors, small molecule antiviral
compounds against enveloped viruses. Proc. Natl. Acad. Sci. USA, 107 (40), 17339—-17344 (2010).

2. Hou J. et al. The impact of click chemistry in medicinal chemistry. Expert Opin. Drug Discov.,
7 (6), 489-501 (2012).

Paboma evinonveHa npu noddepicke epanma PH® 15-15-00053
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CHUHTE3 ITIOJIMAHNOHHBIX INEIITUJ0-HYKJIIEMHOBBIX KNCJ/JIOT HA
OCHOBE L-GLU ITO MOANP®HNILINPOBAHHOMY BOC-ITPOTOKOJIY

Kupunnosa 10.I.1%, TankeBuu M. B.2, [leskeHKOB A. B.!, Bapikyk A. M.2,
Cmupnos U. 1.2, [Tosmorosa I. E.?

IMockosckutli mexHonozuueckuti yuusepcumem (MHcmumym moHKux Xumu4eckux
mexHoao2uil), Mockea, Poccus

2@edepanvHblii HAYUHO-KAUHUUECKULL YeHMP (PU3UKO-XUMUUECKOT MeQUYUHbI
DedepanvHozo meduko-buonozuueckozo azenmcmea Poccuu, Mockea, Poccus

[MenTuno-HykinenHoBble KUIOThI (ITHK) [1], Hecytme oTpuIlaTeIbHbIN 3apsii B 60KOBO
LIeTIN, SIBJISTIOTCST MHTEPECHBIMY Y TIePCIIEKTUBHBIMY 00beKTaMu uccienoBanmsa. OHM CIoco6-
HbI 00PA30BbIBATH C MOMVHYKIEOTUIAMY KOMITIEKCHI C Pa3IMIHBIMU CTPYKTYPAMIA.

PaHee MbI ITOKa3aJIi, UTO IIPY OTIIEIVIEHUN C HOCUTES U NeO6IOKMPOBAHUY OJTUTOMEPOB,
no gaHHbIM MALDI-TOF-macc-creKTpoMeTpum, MPOUCXOAST CTPYKTYPHbBIE M3MEHEHUS U T1e-
perpynmnupoBku (AM+1, AM-18, AM-44) B MmoseKkynax a-Kapooxrcustmi-ITHK [2, 3]. C ucmomb-
30BaHMEM MOJEIbHOTO aMy/ia TUMMHOBOTO o.-MOHOMepa Ha ocHoBe L-Glu rmokasaHo, uTo rmpu
IMOCTCMHTETUYECKOI 06paboTke IpoayKra TBepmodasHoii coopku o-ITHK mpeumyinecTBeH-
HOe HaKOIUIeHVe TTOO0YHBIX BENECTB IMTPOVCXOAUT B pesyabTaTe N-alMIbHOTO IIepeHoca are-
TaMMUJAHOTO TPOM3BOJHOTO HYKJIEMHOBOTO OCHOBaHMSI C ONHOBPEMEHHO IMKIM3aluei, ae-
KapOOKCMIMPOBaHMsI 60KOBOTO paayKaia u rugposnnsa C-KOHIIEBOTO aMua.

B pesynbraTe MOIETbHOTO MCCIeNOBAHMS OBV HAAEHbI YCIOBUS AJISI A ISIIEro OTIe-
IUIeHUs U Je6IoKMpoBaHus onuromepa H-a-S-kap6okcuatmin-C4T6-NH2. Takke mpencTaBiie-
HbI pe3y/IbTaThl CCIeNOBAHMSI B3aMoIeiicTBus onuromepa H-a-S-kap6okcuatmn-C4T6-NH2
C KOMITJIEMEHTapHBIMU OJTUTO/Ie30KCUPUOOHYKIEOTUIAMMA.

[MoyueHHbBIE PE3YIbTATHI CBUAETEIBCTBYIOT O HEOOXOAVMOCTY Pa3paboTKM MPOTOKOIOB
OTIIEIUIEHUSI C HOCUTEJSI, COXPaHSIONMMX I[eI0OCTHOCTh OMMUroMepoB. OCOGEHHO 3TO BasKHO
751 3GERTUBHOTO TOMyYeHMs] Haubosiee MepCIIeKTUBHBIX IJIS VICTIONb30BaHMS B KauecTBe
nekapctB 20-30-MepHBIX MOIMAHMOHHBIX o- U y-Kapborcmatui-ITHK. K mapameTrpam omnTu-
MM3aIMM MOKHO OTHECTY: KOHIIEHTPAINIO TPUDTOPMEeTaHCYIbDOKUCIOTHI, TEMIIEPATYPY I0-
6aByIeHMs OTIIETUISIONIE CMeCH, ITPOAOKUTETbHOCTDh PEAKIINN.

1. Nielsen P. E., Egholm M., Berg R. H., Buchardt O. Sequence-selective recognition of DNA by
strand displacement with a thymine-substituted polyamide // Science. 1991. V. 254. P. 1497-1500.

2. Kupunnoea IO. I'., Tanxkesuu M. B., IIpoxopos /1. H., IlIsey B. . OcobeHHocmu meepdogas-
HO020 CUHMe3a OMpuUYamebHoO 3apsAHEHHbIX XUPATbHBIX NOJIUAMUOHBIX MUMEMUKO8 HYKJIEUHOBbIX
kucnom // XKOpX. 2013. T. 49. N2 12. C. 1787-1795.

3. lupsiesa (Tanxesuu) M. B., Kupunnosa IO. I., Hukonsckas E. /1., IIpoxopos /I. U., Cmup-
Hos U. I1., I[To3amozoea I'. E. Onmumu3sauus meepooasHozo cuHmedda NOJUAMUOHBIX MUMEMUKOB
HYKJIeUHO08bLx Kucaom ¢ npumerneHuem MALDI-TOF-macc-cnexkmpomempuu // Becmuuk MUTXT.
2013.T.8.N? 1. C. 87-95.

Paboma nododepxcana epanmom Poccutickozo HayuHozo @oHda N° 14-25-00013 u epanmom
Munucmepcmea ob6pasosanus u Hayku Poccutickoti @edepauuu N° 4.128.2014/K
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HOBBIE AHAJIOTU G-CLAMP MOJAN®UKALINHU C 2-AMHNHODTOKCH
NJIN 2-TYAHUIUHOD3TOKCHU JIMHKEPOM B META-ITIOJIOKEHUN
O®EHOKCA3MHOBOTO KOJIBITA

3auermu T. C.123) [lImakoBckmii I. B.4, ApanoB A. B.*

ICkonkosckuti uHcmumym Hayku u mexHosozuti, Mockea, Poccus

2@BYH LlenmpansHuiti HUH snudemonozuu Pocnompebrnad3zopa, Mockea, Poccus
SXumuueckuii paxynemem MI'Y um. M.B. Jlomorocosa, Mocksa, Poccus
‘Uncmumym 6uoopearuueckoti xumuu um. M.M. Illemsaxura u FO.A. OguuHHUKO08a,
Mockea, Poccus

B HacTosiee BpeMst MOIUMUIIMPOBAHHBIE OUTOHYKIEOTUIBI ITMPOKO MCITOMb3YIOTCS B
KauecTBe OMAarHOCTUYECKMX, a TaKKe HOBBIX TepaleBTUUYECKUX CPeACTB. BBemeHle B OJIUIO-
HYKJIEOTUIbI MOAMGUIMPOBAHHBIX MM HEMPUPOIHBIX OCTATKOB IO3BOJISIET PETYINPOBATH
MX CPOMICTBO K KOMIUIEMEHTAPHBIM HYKJIEMHOBBIM KMCIOTAM ¥ 00eCIeuBaeT IMOBBIIIEHHYIO
CTabWIBHOCTD in Vitro u in vivo. PaHee 6bIJIO TTOKa3aHO, YTO BBEeIEHME B OUTOHYKIEOTUIbI
MIPOM3BONHBIX C 2-aMMHOITOKCHK (G-clamp) wim 2-TyaHUIMHOITOKCHU (TyaHuauHo-G-clamp)
rpymmnoii B 9 monoxkeHuu 1,3-gmasa-2-okcobeHOKCa3MHOBOTO KOJIbIIA MPUBOIMUT K 3HAUM-
TEeJIbHOMY YBEJIMUEHNIO CTAaOMIIBHOCTY TYTIEKCOB ¢ KoMruiemeHTapHbiMu JTHK 1 PHK. Kpome
TOTO, OJIMTOHYKJIEOTUIbI Ae30KCUPU60- 1 pubo-psiga, cogepskamye G-clamp momudukaimio,
MICITOJIb30BAJIMCD [IJIST TIOTYUEHMSI TYTIJIEKCOB C MapasUIeIbHBIMM LIeTISIMM, a TakKe JAJIsI ITofa-
BJieHMs Tat-3aBUCUMMOII TPAHCKPUIILMY, COOTBETCTBEHHO.

B KauecTBe IpyTrx aHAJIOTOB IIMTO3MHA OBV ITPEIJIOKEHbI EeHMIIITUPPOTOIUTO3MHOBbIE
npousBogHsie (PhpC), comepskaiiye aMUHOITOKCH- MIM aMUHOIIPOIIOKCY-JIMHKEDP B OPTO- U
MeTa-II0JIoKeHMM (DeHOIbHOTO KOJIbIIa. B JaHHO paboTe aBTOPHI IIPEATIONIOKUIIN, UTO TUMHKED
B OPTO-TIOJIOKEHUM MOXKET IIPUBOAUTH K BOSHMKHOBEHIIO HEKeJIaTeJIbHbIX CUJT OTTAKVBaHMS
MeXAy aTOMOM KUCJIOpoAa AMHKepa 1 06 aTOMOM TYaHMHOBOTO OCTaTKa B KOMIUIEMEHTAapHOM
1enu. JleficCTBUTEIbHO, CPAaBHEHNE TEMITepaTyp IUIaBIeHNMs IT0OKa3asI0, UTO ITePeHOC JIMHKEPOB
B Moaudukauusix Ha ocHoBe PhpC 13 opTo- B MeTa-MOJI0KEeHEe OKa3bIBAET MOJOXKUTEIbHOE
BIIVSTHME HA TEPMOIMHAMMUYECKYIO CTAOVIIBHOCTD COMlepsKAIINX MX TYTIIEKCOB.

st viccemoBaHMsT BAMSIHUSI HA TEPMOIVHAMMYECKYIO CTaOMIBHOCTb OYTIJIEKCOB Iepe-
HOca 2-aMMO3TOKCU JMHKepa G-clamp Mopudukauum M3 OpTo- B MeTa-I0N0KeHKue, Oblaa
paspaboTaHa cxema CHMHTe3a COOTBeTcTByMoIero G8E-clamp ammuanTa, 1 MokasaHo, YTO OH
s derTnBHO BCTpamBaeTcs B pactymiyio 1ernb JHK. 3aTeM 6bUIO TTPOBEIEHO MOCTCUHTETH-
yeckoe ryanuaypoBanme G*E-clamp-monnbnipoBaHHbIX OJIMTOHYKIETHIOB. B pesynbraTte
9KCITEPMMEHTOB ObIIO YCTaHOBIIEHO, yTO G**E-clamp 1 ryanuanHo-G*E-clamp mogudukamm
06/1a1a10T 3HAYNTETbHBIM CTAOUIMU3UPYIONIVM AYIIEKChI 3P heKToM, a TaKkKe, TPY BBEAEHUN
B 3'-KOHeEII OIMTOHYKJIEOTUIOB, MPUAAIOT YCTOMUYMBOCTD K IeCTBUIO hocdoamacTepassl 3Me-
MHOTO s1a. [TocKoMbKY paHee ObIJI0 YCTAHOBJIEHO, UTO «aHTUCMbBICIOBbIE» OJTUTOHYKIEOTUIBI,
comepskainive G-clamp momudukaiuo, 06JaJal0T HU3KOM aKTUMBHOCTBIO in Vivo MO «HOKAA-
YHY» T€HOB, MbI McCITONb30Bamu G**E-clamp momgmdukamnyio mjs mosydeHny mpainMepoB s
KITIP merexmuu aiiPHK Bupyca KemepoBa 1 rmokasanu 5-KpaTHOe yBeJIMUEHNE ee UyBCTBU-
TeJIbHOCTH.

Paboma evinonvera npu noddepiycke epanma PODU 16-33-00156
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DESIGN AND EVALUATION DUAL-LABELED MOLECULAR PROBES
BASED ON HUMAN SERUM ALBUMIN

Antonova N. M."2, Chubarov A. S."2, Akulov A. E.3, Zakharova O. D.!, Koptyug I. V.4,
Razumov I. A.3, Zavjalov E. L.3, Moshkin M. P.2, Silnikov V. N.!, Godovikova T. S.!

!Institute of Chemical Biology and Fundamental Medicine, SB RAS, Novosibirsk, Russia
’Novosibirsk State University, Novosibirsk, Russia

SInstitute of Cytology and Genetics, SB RAS, Novosibirsk, Russia

“International Tomography Center, SB RAS, Novosibirsk, Russia

It is often desirable to use the same compound for different clinical applications, e.g.,
combined pre- and intraoperative tumor detection. Based on their detection sensitivity,
the combination of magnetic resonance (preoperative diagnostics and surgical planning)
and fluorescence (intraoperative surgical image guidance) is probably the most valuable
in multimodal molecular imaging. In the present study, human serum albumin has been
functionalized with a combination of maleimide of a fluorescent dye and a fluorinated
thiolactone derivative, yielding a dual-labeled molecular probe for optical imaging
(Fluorescence Emission Computer Tomography, FLECT) and °F magnetic resonance imaging
(*F MRI). The incubation of cells with this conjugate did not reveal any significant reduction
in cell viability with respect to the unmodified albumin.

The surface of a molecular probe needs to be functionalized with poly(ethylene glycol)
(PEG) to endow polymeric nanocarriers with stealthy features during blood circulation. This
is attributed to the protein-resistant capacity of hydrophilic coronas and the bypassing the
recognition and clearance by reticuloendothelial system. The receptor-mediated targeting is
useful also for finding and destroying circulating or metastatic cells that express the receptors
of interest. Biotin receptors overexpressed on the surface of different cancer cells could
internalize sufficiently the biotin targeted drug delivery system into these cells. In the present
study, via adamantine linkers, PEG (for stabilization purposes) and biotin (for active targeting
and uptake by cancer cells) have been coupled to the dual-labeled molecular probe.

The changes in pharmacokinetics and biodistribution of biotin-PEG grafted conjugates
were evaluated by intravenous injection administration to mice and compared with those of
the ungrafted conjugates. Organ uptake was increased, in particular by liver and kidneys.

Initial experiments in a glioma animal model showed that the tumor uptake of the
fluorinated albumin for 24 h after injection was higher than in the surrounding healthy
brain tissues. Consequently, the dual-labeled albumins have been demonstrated to act as a
promising agent for '°F MRI and fluorescence emission computer tomography.

This work was supported by the Ministry of Education and Science of the Russian Federation
(RFMEFI61314X0015).
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A UNIVERSAL APPROACH TO 2'-FUNCTIONALIZATION OF RNA

Krasheninina O.A., Novopashina D.S., Venyaminova A.

Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia

The development of new approaches to chemical synthesis of modified functional RNAs
(siRNAs, miRNAs, antisense RNAs, ribozymes, aptamers, antireplicative RNAs, et al.) is an
actual task of bioorganic chemistry, molecular biology and biomedicine.

The goal of this work was to develop an efficient versatile chemical strategy of the
synthesis of modified RNA containing nucleotides with functional groups at the 2'-position
of ribose. The introduction of functional groups at the 2'-position of ribose moiety does not
disturb the complementation interactions and has a minimal impact on the structure of the
NA-duplex, while the 3'- and 5'-end of the oligonucleotide remain free to introduction of
additional modifications.

The present approach is an extension of developed by us method of 2'-phosphorylation of
oligonucleotides on a solid phase [1,2]. This method is based on the use of combination of two
types of the 2'-protecting groups, which can be removed in different conditions and must be
compatible with standard protecting groups used in the solid phase phosphoramidite synthesis
of oligoribonucleotides. Compared to other already proposed methods of 2'-modification of
RNA, this synthetic strategy involves commercially available reagents and 1) does not require
pre-synthesis of all four (U, A, C and G) specially functionalized nucleotide phosphoramidites,
2) allows to modify any nucleotide of desired sequence during the solid phase phosphoramidite
synthesis, 3) allows modification of several nucleotides in the oligoribonucleotide chain and 4)
is based on a combination of modern synthetic methods of bioorganic chemistry, characterized
by high yields (solid-phase synthesis, click chemistry, etc.).

To demonstrate the ability of this rather simple and cost-effective universal approach
to the 2'-functionalization of oligonucleotides, we synthesized a series of 2-modified
oligoribonucleotides, bearing the fluorescent groups and groups that enhance the ability of
NA to penetrate into cells (lipophilic, positively charged groups, et al.).

1. Novopashina, D., Totskaya, O., Meschaninova, M., Stetsenko, D., Veniaminova, A.G.
Nucleosides Nucleotides Nucl. Acids, 2007, 26, 821-825.

2. Krasheninina, O. A., Novopashina, D. S., Lomzov, A. A., Venyaminova, A. G. ChemBioChem,
2014, 15, 1939-1946.

This work was supported by RFBR grant N°16-33-00987 mol_a and by Scholarship of the
President of the Russian Federation (Grant 1778.2015.4)
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OPAPMAKOANHAMMNYECKUE 1 ®PAPMAKOKMHETUYECKHUE
NCCIIEJOBAHUSA KOMIIVIEKCA UBYIIPO®EHA
C ITIOJIMCAXAPUIOM JINCTBEHHUILIBI APABMHOTAJIAKTAHOM

Bopucos C. A.!, XBoctoB M. B.}, Tonctukosa T. I.!, IymkuH A. B.?

'Hosocubupckuti uncmumym opzaruueckoti xumuu CO PAH, Hosocubupck, Poccus
Hucmumym xumuu meepdozo mena u mexaHoxumuu CO PAH, Hosocubupck, Poccus

V6ynpoden (VB) — onuH 13 Haubosiee MMUPOKO MCITOIb3YEMbIX HECTEPOUIHBIX ITPOTH-
BOBOCHAJIUTENbHBIX cpencTB. OnHako, y b ecTb psif, cyllleCTBeHHBIX HE0CTaTKOB, KOTOpbIe
0COOEHHO SIPKO MPOSIBJISTIOTCS TTOC/IE €T0 ITePOPabHOTO ITpUMeHeHMsI. BO-TIepBbIX, 3TO IT0Xast
pacTBopuMOCTh VB B BOme, YTO MPUBOAUT K ITOBBINIEHMIO J03bI, HEOOXOAMMOI AJISI TOCTU-
SKeHMsI TepareBTUUecKoro sdgdexTa. Bo-BTOPBIX, 3TO pa3apaskaioliee BIUSHIE Ha CIN3UCTYIO
SKeTyIOYHO-KUIIIEYHOTO TPakTa, MPUBOAsiee K 3PO3MBHBIM MOBPEXIEHMUSIM U SI3BaM MpuU
IIUTenbHOM TpuMeHeHuy VB, B maHHOIT paboTe HaMy IPeIJIOKeH MEeTOJ, MOBBIIIEeHUS 3¢-
dexTmBHOCTM U Ge3omacHocTM VB myTeM 06pa3oBaHMs KOMITIEKCA TI0 TUITY «TOCTb-X03STMH» C
MOIMCcaxapuaoM JMCTBEHHUIIbI cbUpcKoii (Larix Sibirica) apabunHoranakTaHoMm (AD). M3BecT-
HO, UTO OH 3HAUUTEJIbHO MOBBIIIAET PACTBOPUMOCTb HEKOTOPBIX JIEKAPCTBEHHBIX BEIeCTB B
KOMILJIEKCe.

B sKkcrepuMeHTax UCII0b30BaIN OeIbIX 6eCIIOpPOIHbIX MbIIIeli U KpbIc auHuu Wistar. Bee
areHTbI BBOAUIU BHYTpIrokenynouHo. Komrmneke MB:AT' B maccoBoM cooTHomeHuu 1:10 BBO-
muan B mo3ax 200 u 400 mr/kr, uncTeiii b B akBMBasieHTHBIX Ao3ax 20 1 40 mr/kr. @apmako-
KMHETHYECKYe TTapaMeTphl BEIIECTB M3MEPSUIM B pe3yibTaTe aHaIM3a 00pasiioB CHIBOPOTKM
KpoBM oToGpaHHbIX yepe3 15, 30, 45, 60, 90 1 120 MUHYT IOC/Ie BBeIEHUSI areHTOB. AHAJIb-
TeTUYEeCKYI0 aKTMBHOCTDb MCCIETOBAIM C IIOMOIIBIO ABYX CTAaHAAPTHBIX (hapMaKOIOTMUeCKUX
TEeCTOB: «ropsiyasl IJIaCTUHA» U «yKCYCHbIe KOpun». [IpoTMBOBOCHAIUTENbHOE AeiiCTBIE Olle-
HUBaJIX Ha MOJIeJ/I TMCTaMMUHOBOTO OTeKa.

B pesynbrate apMaKOKMHETHYECKUX MUCCIEI0OBaHMIA ObIJI0 0OGHAPYKEHO, UTO B TPYITIIAX
SKMBOTHBIX, KOTOpbIM BBOAMIM Komiieke MB:AT B mo3ax 200 n 400 mr/kr, comepskanue Vb B
CBIBOPOTKE KPOBM ObUIO 3HAUMTENbHO BBIIE, YeM B TPYIIIaxX UMCTOro 1B B 5KBUBaJE€HTHBIX
[103aX, YTO CBUJIETEIbCTBYET O CYIleCTBEHHOM IOBBINIEHMY 610A0CTYITHOCTY VB B KOMITIEKCe.
B Tecrax Ha TeMIlepaTypHYIO U XMMUYECKYI0 HOIUIIEMIMIO ObUIO MOKA3aHO, YTO KOMILIEKC
VB:AT B 06eux 103ax MPOSIBWII AOCTOBEPHYIO aHAIBTeTUUECKYI0 aKTMBHOCTD, B TO BpeMSI KaK
aHaJorMuHblii addexrt s umcroro b Habmomanu TonbKo B mo3e 40 MI/Kr. AHAJOTHUUHbIE
JIaHHbIe GBLIM TIONyUYEHbl HA MOZIENN TMCTaMUHOBOTO OTEeKa, IIe TOCTOBEPHOE MPOTUBOBOC-
MMaJIUTENbHO JeiicTBMe ObII0 06HApykeHO y KoMrutiekca UB:AT B mo3ax 200 n 400 Mr/Kr u 'y
yycroro VB B mo3e 40 mMr/Kr, Torga Kak B gose 20 mr/Kr B Takoro addekrta He MposiBisii. B
11eJI0M, TIOJTy4eHHbIe hapMaKOKMHEeTYecKre 1 (papMaKkogMHaMMUUeCKye JaHHbIe COTIacyloT-
CST I CBUIETETBCTBYIOT O TOM, UTO KOMILIEKCOOOpa3oBaHye ¢ AT’ cltocO6CTBOBAJIO MTOBBIIIEHNIO
6uomoctynHoCcTH VB, 4TO B CBOIO OYepeb CITOCOOCTBOBAIO YMEHbBIIIEHNIO er0 MUHUMATbHO
3(beKTUBHOII aHATbreTUYEeCKOi ¥ MIPOTMBOBOCIAINUTEIbHO A03bI ¢ 40 1o 20 mr/kr. CHIKe-
HYe MUHUMAaTbHOM 3(PGEKTUBHOI T03bI TOKHO CYIIECTBEHHO IMOBBICUTD 6e30macHoCcTh Vb
MpY MIepopaibHOM TIpUMEHEeHUN.
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CTPYKTYPHBIE OCOBEHHOCTU Y3HABAHUS AP-CAVITOB
B IHK AP-ODHJOHYKJIEA30W ZAPE U3 DANIO RERIO

Bab6umenuu K. A., JlJom30B A. A., KoBanb B. B.

Hucmumym xumuueckoti 6uonozuu u ¢pyHoamenmanwvHoti meduyurst CO PAH,
Hoeocubupck, Poccus

Hosocubupckuii HayuoHaIbHbIll UCC1e008amenbCKuli 20Cy0apcmeeHHslili yHusepcumenn,
Hosocubupck, Poccus

Yuactue AP-3HIOHYK/I€a3 B Ipolleccax SKCLIM3MOHHONM perapauuy OCHOBAHMIA SIBJISIET-
Cs1 6MONTOTMUECKY 3HAYMMBIM IyTEM perapaiuy OKUCIUTETbHbIX moBpexknennit JTHK. Berok
zApe u3 Danio rerio (Zebrafish) pacmemser cogepxkamue AP-caiiTsr JJHK-gyTiekcsi.

C 1enbI0 BBISICHUTH, KaKyieé aMUHOKJCIOTHBIE OCTaTKM B aKTMBHOM IIeHTpe dhepMeHTa
zZApe y4acTBYIOT B y3HaBaHuM AP-caiita B [IHK, Mbl IIpoBeivt MOJIEKYISIPHOE MOJIeIMPOBaHME
KoMmILIekcoB pepmenTa ¢ [THK-mymaekcom, cogepskaiym AP-caiir.

K Hacrostmemy MoMeHTY HM 3D-cTpykTypa (GepmMeHTa, HU CTPYKTYpHbIE OCOOEHHOCTU
y3HaBaHust zApe noppexkaennii B [THK He m3BecTHbI. [TepBast 4yacTh pabOThI, IPeIIeCTBYIO-
wass MD-cumynsiigmm, cCoOCTosIa U3 TPEX IOCAeI0BATE/bHbIX CTaAVii: TOMydYeHe KOOpAMHAT
aMMHOKMCIOTHBIX OCTaTKOB B zZApe; CO3maHMe M OnmTMMM3anusi CTpykTypsl THK-mymiekca,
CBSI3aHHOTO C (hepMeHTOM (B LIEHTPATbHO YaCTHU TYTUIEKC COTEPSKUT OCTATOK TeTparuapody-
paHa); orpezeieHye TOMIOKEeHNS ¥ KOIMYeCcTBa MOHOB Mg, CBSI3aHHBIX B aKTMBHOM II€HTpe
dbepmenTa.

3D-CcTpyKTypy ZApe ToyJay ¢ ToMoIbio protein homology/analogy recognition engine
Phyre. CyiecTBeHHBIM, BO3MOKHO KPUTUYHBIM JJIT (DOPMUPOBAHMS MMPABUIIBHOTO KaTasN-
TUYECKOTO KOMILIEKCA SIBJIIETCS] HAIMUMe M PacroiokeHne noHoB Mg?'. [TokazaHo, YTO MOHBI
Mg% mpuHMMAIOT HEIOCPeCTBEHHOE yUacTie B KOOPAMHALIMY B aKTMBHOM I[eHTpe (pepMeH-
Ta BBIBEPHYTOTO 13 ABOVHOM crivpasm JHK AP-caiita. Kpome TOrO, OHM yUaCTBYIOT B (hOPMU-
pOBaHMM [TIePEXOTHOTO COCTOSIHMUSI BCIEICTBIME TiepepaciipefeseHNs 3eKTPOHHO IIJIOTHOCTU
Ha docdaTe pSIAOM C pacIIEIISIEMO CBSI3bI0. Pe3y/bTaThl MOEIMPOBAHMS ITOKA3bIBAIOT, YTO
B CBSI3bIBaHMYM Mg? MPMHMUMAIOT yyacTue Kuciaopoabl pocdatHoit rpymmsl AP-caiita JJTHK.

MonekynsipHoe mogenupoBaHue kKomiuiekca zApe ¢ JHK nmo mexaHn3mMy MOJIeKyJISIpHON
IVHAMMKHU IIPOBOAMIIN C TIOMOIIBIO ITporpaMMHOTro maketa AMBER 14. [InnTenbHOCTb MOJie-
KyJISIPHO-AMHAMM4eCKoi TpaeKTopuu coctaBmia 100 Hc.

B pabore mpennoskeHa 3D- cTpyKTypa zApe: ompenesieHbl MOJIOKEHUS! KaTaJIUTUUeCKU
BaKHBIX MOHOB Mg?*. [TonyueHHbIe TaHHbIE TTO3BOJISIOT HAM PacCMaTPUBaTh KOMILIEKC ZApe-
IHK Kak ceTb HeIlpepbIBHBIX B3aMMOIECTBUIL, KOTOPbIE OTPAKAIOT JIOKAIbHYIO MOABVUKHOCTD
¥ CIIOCOOHOCTH KOMIUIEKCA K IMTI06ATbHOM CTPYKTYPHOM IJIACTUIHOCTH!.

Paboma noddepxcaria PODU (14-04-00806) u MuHucmepcmeom 06pasosarus u Hayku PD
(KoHkypc cosamecmHsix nabopamoputi HI'Y — HHI] CO PAH)

Pa6oma evinonxena 8 Jlabopamopuu cmpykmypHoti 6UoUHGoOpmamuxu u MoneKyaapHO20
Mmoodenuposarust HI'Y ¢ ucnonv3zosanuem 8uiuucaumensHolx moujHocmeti Cubupckozo cynepkom-
nsromepHozo yenmpa CO PAH wwwZ2.sscc.ru
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N3MEPEHUWE CHJIbl PA3PBIBA MOJIEKVJIbBI ITHK METOJOM
ATOMHO-CUJIOBOI CIIEKTPOCKOIIUU

Kypycs H. H.!, Tynbies ®. H.13, IlleBenes I. 10.23, Jlom30B A. A.%3 IbimHblii 1. B.2

"HMHcmumym ¢usuku nonynposodruxkos CO PAH, Hosocubupck, Poccus
Hucmumym xumuueckoti 6uonozuu u pyHoamenmanvHoti meduyurs CO PAH,
Hoeocubupck, Poccus

SHosocubpckuti 2ocydapcmeeHHublli yHusepcumem, Hosocubupck, Poccus

Cuibl BHYTPUMOJIEKY/ISIPHBIX B3aMMOIENCTBUI OMpPeAessioT MexaHUJYeCKye CBONMCTBA
IByXUernoyeuyHoi Mmonekyabl JJHK, a Takke UrparOT BasKHYIO POJIb B IIPOLIECCaX YIIaKOBKY BHY-
TpU SIApa, B3aMMOZIENCTBUS ¢ GelkaMy, XpaHeHMS U Tlepefadyy reHeTnuecKoi nHbopMammn.
I IpoTeKaHMs JAHHBIX ITPOLIECCOB BasKHO, UTOOBI TPeXMepPHAsl CTPYKTypa MOJIEKYJIbI B J10-
CTATOYHOJ CTEIeHN CTaOMUIM3MPOBAIACh BOLOPOIHBIMY CBI3sIMU. OMHUM U3 CIIOCOOOB McciIe-
JOBaHMSI MeXaHMUeCKO cTabmIbHOCTM MojieKyibl JJHK sBisieTcst uamepeHye Cuiibl pa3pbiBa
BOAOPOIHBIX CBSI3€lI MEXIY LIensIMM, GOPMUPYIOIIMMHM TYTUIEKCHYIO CTPYKTYpYy. Kpome Toro,
Ha OCHOBE TAHHBIX O BeJIMUMHE CUJIbI Pa3pbiBa MOKHO MOMYYUTDb MHPOpMAIMI0 06 SHEepreT-
yecKoM Tpoduyie pacrajga IBOHO CIMpay, a TakKe ONMpeNenTb KMHETUYEeCKMe U TeEPMO-
IMHAMMYeCKye TmapaMeTpbl peakiuy KOMIUIEKCOOOpa30BaHMsI, Takye Kak KOHCTAHTa AUCCO-
LIMalyu, CKOPOCTh IUCCOLMALIUY, BPEMS SKU3HU KOMILIEKCa.

W3mepeHne cuil pa3pbiBa CBsI3€i C TOMOIIbI0 aTOMHO-CUIOBO CITIEKTPOCKONMY IIUPOKO
MIpUMeEHSIeTCST ISl U3yYeHMsI TIPOLIeCCOB MeXMOJIEKY/SIPHBIX B3aMMOZEICTBUII KOMIIIEKCOB
HYKJIEMHOBBIX KMUCIOT [1] u 6enkoB. OCHOBHBIM MPEMMYIECTBOM ITaHHOTO IOAXOAA Iepe
IPYTMMU UCC/IeOBATETbCKMMM METOAMKAMMU SIBJSIETCS OTCYTCTBME 3JIEKTPOMAarHMTHOTO U3-
Jy4eHMUs], HeOGIarompusITHOTO IJ1sT MOJIEKYJT OMOITONIMMEPOB. B 0CHOBe TaHHOTO METO/IA JIESKUT
U3MepeHye CUJIbl B3aMMOAEeNCTBUS MeXay KoMIuieMeHTapHbIiMu Hensvu ITHK, ogHa 13 Ko-
TOPBIX KOBAJIEHTHO MMMOOMIM30BaHa Ha 30Hae ACM, a gpyrasi - Ha IIOBEPXHOCTU MOJIOKKM.
ComskeHMe 30HIA C TOIJIOKKOI MPUBOAUT K TMOPUAM3AIMY KOMIUIEMEHTAPHBIX ONUTOHY-
KJIeoTuaoB 1 o6pasoBaHuio JJHK-koMIiekca, a mocjaeayIoiii OTBOJ, 30HAA - K ero JeHaTypa-
uyn. [Ipy 3TOM Ha Tpad ke 3aBUCUMOCTHM CUIIBI OT PACCTOSTHMSI MEXKIY 30HIOM U TTOIJIOKKO
HaOII0IAIOTCS XapaKTepHbIe MKU, BeTMYMHA KOTOPBIX COOTBETCTBYET CIJIe pa3phiBa CBS3€eil B
dbopmupyemom JIHK-KkomILIEKCE.

B maHHO#1 paboTe MEeTOZOM aTOMHO-CUIOBOJ CIIEKTPOCKOIMM U3MEPSIIA BeJTUUUHY CUITbI
paspbiBa BOJOPOIHBIX CBSI3eil B MomenbHoM [THK-komiiekce, popmMupyeMoM KOMILIEMEH-
TapHBIMM OJIUTOHYKJIEOTUAAMM IaMHO 20 Imap OCHOBaHMIA, OIMH U3 KOTOPBIX MMMOOUIIN30-
BaJIM Ha M3TrOTOBJIEHHOM U3 KpeMHMS 30HAe ACM, a ApyToii - Ha MOAJI0XKKe U3 KpeMHMS, I10-
KPBITOJ TOHKMM CJIoeM 30/10Ta. Ha OCHOBe 3KCIIepUMEeHTAIbHbIX CUIOBbIX KPUBbBIX TIOTYYE€HO
YaCcTOTHOE pacmpefieieHne cuil pa3pbiBa cBsi3u. [lokazaHo HanMuMe OBYX CUMIOBBIX MaKCUMY-
MOB, UTO MOXET ObITh CBSI3aHO C pean3alyeii MHOXKeCTBEHHbBIX pa3pbiBoB JTHK-KoMITIeKCOB.
V306paskeHust penbeda IMOMIOKKHM, MOTydeHHbIe MeTogoM ACM B CKaHMPYIOIIEM DeKMMe,
CBUJIETENIbCTBYIOT O 3€PHUCTON CTPYKTYpe CJIOST 30JI0Ta, UYTO MOKET CIIOCOOCTBOBATh BO3HUK-
HOBEHMIO MHOXeCTBEHHBIX CBSI3bIBAHUIT MeXAY OMUTOHYKIEOTUAAMMU.

1. Noy A. et al. Stretching and breaking duplex DNA by chemical force microscopy //Chemistry
& biology. — 1997. - T. 4. - N°. 7. - C. 519-527.
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PEATEHT OJId KOHTPOJINPYEMOI'O CMHTE3A
KOBAJIEHTHBIX KOHBIOT'ATOB MMMVYHOTIJIOBYJIMHOB 1 JHK

Anapun U. 0.}, Bepnuna 4. 10.!, Cko6nos 0. C.!, Cko6moB M. 10.%, Bnacuk T. H.4,
Kopmryn B. A.}2, @opmanoBckuit A. A.! u [Ipoxopenko Y. A.'?

"HMHcmumym 6uoopzavuueckoti xumuu um. akad. M.M. Illemaxura u FO.A. O8uuHHUKO8A,
Mocksa, Poccus

Hucmumym no u3wsICKaHuio Ho8blx aHmubuomukos um. I.@. I'ayze, Mockea, Poccus
SMeduko-zeHemuueckuti HayuHslii yenmp, Mockea, Poccus

“Poccutickuti no kapouosiozuueckuti Hay4Ho-npou3eo0CmeeHHblli KOMNJIEKC,

Mocksa, Poccus

MbI CMHTE3MPOBAIM HOBbBIM peareHT, MO3BOJISIONIMII KOHTPOAMPOBATh CTEIIeHb MOAV-
dbukanym antutena 1 3¢pPEKTUBHOCTH MOUIEAYIONIEl peakiuy KOHbIOralumu ¢ pparmeHToOM
IOHK. KoBajieHTHbIe KOHBIOTaThl aHTUTEN ¢ pparmMenTamy JHK mMeroT 60/bI10€e ITperMylie-
CTBO Tepen ApyTMMU BapuaHTaMy MeTona uMMyHHO-IIIIP, ucronb3yommmy adbGuHHbIE B3a-
MMOJIEVICTBUST TUTIA CTPENTABUINH-OMOTHH, IMTOCKOAbKY COKPAIIAIOT YMCIO CTAAuii TpoBefde-
HMSI aHaIM3a. DTO TTO3BOJISIET CYIIECTBEHHO YBEJIMUNTH YYBCTBUTEIBHOCTh MMMYHOAHAIM3a
6narogaps mpeumytiectsam [P B peskume peasbHOro Bpemenn [1].

Hamr peareHT mpeacTaBiisieT co607 aKTMBUPOBAHHBIN 3pup GIyopeciieHTHOrO IYMaHUuHO-
BOro Kpacutess Ccynbdho-Cy5, KOTOPbIii OMHOBPEMEHHO SIBJISIETCS JIMHKEPOM, HECYIIMM aju-
(aTuveckyio asumorpyIiy. Boabinast SKCTUHKINST 9TOTO KPACUTEIS TI03BOJISIET OCYIeCTBUTh
KOHTPOMUPYEMYI0 MOAMGUKALNIO GelKa, YTOObI MPEeUMYIIECTBEHHO ITOMyUYajICcs KOHBIOTaT
cocraBa 1:1. MOHOK/IOHAJIbHOE aHTUTENIO, 06paboTaHHOe KpacuTeneM cyiabdo-Cy5 ¢ asumo-
TPYIITIOi U comepskaiiee OT 1 10 6 OCTaTKOB KpacUTeNsT Ha MOJIEKyTy 6eTka, COXpaHUIO CBOIO
apUHHOCTb B CTAHIAPTHOM MMMYyHO(GEpMEHTHOM aHaiu3e. [TolyueHHOe TakKuM 0O6pa3om
MoAMOUIIMPOBAHHOE aHTUTEIO0 06pabaThIBAIM M30BITKOM OJUTOHYKIEOTHIA, COMEePsKAIIM
Ha OIHOM KOHIIe TTPOVM3BOJHOE NMOEH30UMKIOOKTYHA, & Ha APYTOM - eIlé OAUH KpacuUTeshb
cynbdo-Cy3. LIMKI0aTKMHOBBIN OJMTOHYKIEOTH T ITPOPearnpoBaj C OKpalleHHbIM a3Uaypo-
BAHHBIM MMMYHOIJTIOOYJIMHOM, TaBast 1[eJIeBOJ KOHBIOTAT C BBICOKMM BbIXOJIOM.

IaHHBIM MOIXOM HAISAHO AeMOHCTPUPYET 3P GdEeKTUBHOCTb PeaKIyuy IIMKIOIPUCOeIN-
HEeHMS a3MI0B K IMKIOIKMHAM s civBky THK ¢ aHTUTEI0M 1 ApyruMy GesikaMu.

1. Chang L., Li J., Wang L. Immuno-PCR: An ultrasensitive immunoassay for biomolecular

detection. Anal.Chimica Acta, 910, 12-24 (2016)
Paboma evinonvera npu noddepike epanma PH® 15-15-00053.
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CUHTE3 HOBBIX TETEPOLIMK/IMYECKUX ITPOU3BOJHBIX
N3 2-3AMEIIEHHBIX AHUJINHOB U ITPUPOJHBIX
KAPKACHBIX KETOHOB

Yepupimos B.B."?, Iposasg O.1.1?, CanaxytauHoB H.®.!

UTabopamopus u3suonozuuecku akmusHsix seuiecme HUOX CO PAH,

Hoeocubupck. Poccus

2Hoeocubupckuli 2ocydapcmeeHHsili HAYUOHAIbHO UCC1edo8amenbCKuli yHusepcumem,
Hoeocubupck, Poccus

BeH3uMMIa30/1bHbIN GparMeHT MOKHO CUMTATh BaXKHBIM CTPYKTYPHBIM O6JIOKOM JJ1sT KOH-
CTPYMPOBaHMS JIEKAPCTBEHHBIX MTPernapaToB. B coBpeMeHHBIX CITPaBOYHMKAX I10 JIEKAPCTBEH-
HBIM IIperapaTaM MOKHO HaiiTy ropsiaka 90 mpon3BOAHBIX 6€H3MMMIa30/1a, TPUMEHSIEMBIX B
HacTosIIee BpeMs B KauecTBe JIEKAPCTBEHHBIX CPeNCTB. B CBsI3M ¢ 3TMM, pa3paboTKka METOIOB
CMHTEe3a pa3sHOO6pasHbIX MMPOU3BOMHBIX O€H3MMMIA30/1a MTOyYyaeT BCE BO3pacTarollee BHU-
MaHMe CO CTOPOHbBI XUMUKOB-CHHTETUKOB 1 OMOJIOTOB.

Hamu 6b110 TOKa3aHO, UTO B3aMMOZENCTBIE O-3aMeIeHHbIX AMVHOB C KapKaCHbIMU Ke-
TOHAMM MPUBOIUT K Pa3pbIBY MPUPOTHOTO OCTOBA C 00pa3sOBaHMEM COOTBETCTBYIOUIMX Te-
TEePOIMKINYECKUX TTPOU3BOIHBIX. MI3yueHa TPOTUBOBUPYCHAST aKTUBHOCTD ITPe06IIaaonmnx
CTPYKTYPHBIX 130MepoB. HanbombIyio aKTMBHOCTD IIPY HU3KOI TOKCUYHOCTYU TIPOSIBMIIA CO-
enVMHeHUs 3a U 6a, TepareBTUUYECKMI MHIEKC KOTOPhIX 3HAUMUTEIbLHO MTPEBBINIAeT TAKOBOI Y
TIperapaToB CPaBHEHMSI.

NH, ZnCl, s N
P o - e =10
s ., +
T g g\ﬁ
1
Y~ 1a 21 b

o

R ~°~ 2a 2b

3a b
NH, ZnCl, N N
L, e a0 3
T C S R
RH R
2 /O\ 4a

3
— 2:1 I 4b
R s5a

ZT »n

~S< 5b
/E\ 68 6b
Coenunenne CTD,, MKr/mn EC,_, MKr/Mn SI
la 26,4 >10 <3
2a 22,1 0,6 37
3a >500 7 71
4a 38,6 >30 <1
5a 43,6 >30 <1
6a >500 10 50

CTD,- 50% umroTokcuyeckas KoHueHTpanus,  EC - 50% 5O deKTrBHas KOHIEHTPaIys, ™ SI- MHIEeKC cenex-
TUBHOCTY MPEACTAB/SIONINI CO60Ii OTHOIIEHME CTD,, K EC,,

Paboma nposedera npu noddepcke epanma PODU N 15-03-00193A
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VU3VYEHUE AHTUBAKTEPUAJIBHOY AKTUBHOCTHU
O®OCPOPUJITYAHUAUHOBBIX OJIUT'0-2-O-METUJIPUBOHYKJIEOTUZ OB
B OTHOIMIEHUWU PROTEUS MIRABILIS

Anyxtuna B. C.'2) XnyceBuu §. A.!, MaTtBeeB A. JI.!, Yeno6aHos b. IT.12
Cremnenko [JI. A.»?, TuxkyHosa H. B.!

THMHcmumym xumuueckoti 6uonozuu u pyHdamenmanwvHoti meduyurst CO PAH,
Hosocubupck, Poccus
2Hosocubupckuii 2ocydapcmeaeHHulli yHusepcumem, Hosocubupck, Poccus

B Hacrosiee Bpems ocoboe 3HaueHue IMpuobperaeT paspaboTKa HOBBIX TepaleBThYe-
CKMX areHTOB, CITOCOOHBIX YCIIENTHO MPEeOoHoeBaTh BO3HUKAIIIYI0 Yy MATOT€HHBIX MUKPO-
OPTaHM3MOB YCTOMUYMBOCTb K TPAAMIIMOHHBIM aHTMOMOTMKAM. B KauecTBe CpenCTB jeKap-
CTBEHHOTO BO3JIEMCTBYMS Ha aHTUOMOTUKOYCTOMUMBLIE IITAMMbI OAKTEPMIi pacCMaTPUBAIOTCS
AQHTVMCMBICIIOBBIE OJIUTOHYKIEOTUIBI, 006IaIaoNie YHUKAIbHOM CIIOCOGHOCTHIO CEJIEKTUBHO
MHTUOMPOBATDh SKCITPECCUIO JKM3HEHHO BaKHBIX OAKTEPMATbHbIX T€HOB 3a CUET CBSI3bIBAHMS
¢ MPHK [1, 2]. BbIpaskeHHYIO aHTHOAKTepUaATbHYI0 aKTUBHOCTb B OTHOIIIEHME YCTOMUIMBOTO K
MeTutuIMHy mramma S. aureus (MRSA) mokasany mpou3BOAHbIE CUHTETUYECKMX aHAJIOTOB
OJINTOHYKJIEOTUIOB C He3apsKeHHbIM OCTOBOM, Takiue KaK MenTuaHble HyKJIeMHOBbIe KMUCIO-
b1 (PNA) [3] 1 docdhopmnamumabie MopdonHOBbIe onuronykimeotuasl (PMO) [4]. B To ke
BpeMs, B JIMTepaType MOXKHO BCTPETUTb HEMHOTO IIPMMEpOB YCIENTHOTO MCIOIb30BaHMUS
AQHTHUCMBICIIOBBIX OJIMTOHYKJIEOTUIOB B OTHOIIEHUM aHTMOMOTUKOYCTOMUMBBIX IPaMOTpUIIA-
TebHbIX 6aKkTepUit [5].

Muxpooprauusm P. mirabilis siBisieTcsl pacripoCTpaHeHHOl rpaMOTPUIIATeNIbHOI 6aKTe-
pueii, BhI3bIBAIONIEN TIOpaskeHe MOUEIIONIOBBIX ITyTeli, HO30KOMMaIbHbIe (OOTbHUYHBIE) MH-
dexunm, a TakKe 3apaskeHue paH, B YACTHOCTH, MMPU CUHAPOME AMAOETUUECKON CTOIIbI. Jle-
YyeHMe 3apaskeHNsl 3aTPYAHEHO B CYJTy XapaKTepHO Il TTaTOTeHHBIX MTaMMOB P. mirabilis
YCTOMYMBOCTY K MIMPOKOMY CIIEKTPY aHTMOMOTUKOB. [IJIsT TIOMCKA MOTEHIMAIbHbBIX TepareB-
TUYECKUX IIperapaToB AJIs JeueHus: MHGEeKLNii, BbI3bIBaeMbIX P. mirabilis, Mbl TIpeaIOKUIN
M3YUNUTh HOBBINM Kiacc aHanoroB PHK — dochopunryanmuamuuoBbie oauro-2’-0-mMmeTunpubo-
HYKJIEOTUIbI, MUMeloIIye, Kak 1 PMO, syieKTpuieck HeiiTpaibHbIl caxapodocdaTHbI OCTOB
[6, 7]. TlocnemoBaTeIbHOCTY aHTUCMBICIOBBIX OJIMTOHYKIEOTUAOB OBLIM MOZOOPaHbl K pas-
auyHbIM yyacTkam MPHK reHoB rpoD u aad, MyTanyyu B KOTOPBIX JI€TAIbHbI 151 6aKTEPUit.
B HacTosmem mokiame o6CyKIaeTcs aHTMOaKTepualbHOe eiicTBUe Ha KynbTypy P. mirabilis
AHTHUCMBICIIOBBIX OJTUTO-2’-O-MeTUIPMOOHYKIEOTH IOB, HalleJIeHHbIX Ha TeH IpoD.
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PACYET KOHCTAHT MOHU3AIIMU PK U COOEPXAHUS
TPEX ®OPM OCTATKOB 'MCTUBHNHA B BEJIKAX
B 3ABUCUMOCTHU OT PH PACTBOPA

Bopo6res 10.H.

Hucmumym xumuueckoti 6uonozuu u pyHoamenmanwvHoti meduyurs: CO PAH,
Hosocubupck, Poccus

AmuHokucinora ructuauu (His) B 6enkax o6ramaeT YHUKaJIbHBIMU CBOViCTBaMMu: 1) To-
psanka 50% depmeHTOB comepskaT ocTaTku His B akTuBHOM HieHTpe; 2) pK His paBHa 6.6, T.e.
HaXOOUTCS BOMM3Y HETPaNbHBIX 3HAUeHMIT pH, 4TO MO3BOJISIET NeTPOTOHMPOBAHHOMY MMM~
JIa30/IbHOMY KOJIbIY CJTY>KUTh JIMTaHAOM