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pasgeneHHble KOCOM YepTon A1 UCXOOHbIX U PENO3ULIMOHUPOBaHHbIX NMOKa3aHUI, COOTBETCTBEHHO. MeToAbl Ma-
LUMHHOIO 06Yy4YeHUsi MO3BONAT AOCTUYb 60Jiee BbICOKOW TOYHOCTU nNporHo3a (PASS-1.00/0.98). MicnonbaoBaHue
rnonapHoro KOHceHcyca peaynbTaToB MpeAckasaHuil No3BosAeT Yy4YliMTb KavecTBo NporHosa (npu o6beaunHe-
HUM nporHo3oB SwissTargetPrediction u TarPred «4yBcTBMTENbHOCTE» Bo3pacTaeT Ao 0,90 Bmecto 0,72 — max ans
MCXOAHDBIX MokasaHuii; ChemProt 1 TarPredpo 0,94 BMecTo max 0,84 — o peno3vuyoHUpOBaHHbIX NMOKa3aHui).

B LiefIoM, Mbl 06HaPYXXUNK, YTO CBOGOAHO-AOCTYMHbIe BEG-PECYPChI MO NMPOrHO3UpoBaHuUto npodwunei 61Mono-
rMYECKON aKTUBHOCTM MOTYT 6bITb MONE3HbI AN1A NAaHMPOBaHUSA GapMaKoIorMyeckoro TeCTUPOBaHUS U KNIMHU-
YECKMUX UCMbITaHUI B NPOEKTax Mo perno3unLMOHMPOBaHUIO NNEKAPCTB.

®uHaHcupoBaHue: bnarogapHocTy. PaboTa BbinosiHeHa nNpu nogaepxke rpaHta PHO-DST N2 16-45-02012-
INT/RUS/RSF/12.

APPLICABILITY OF WEB-SERVICES PREDICTING BIOACTIVITY
PROFILES FOR DRUG REPURPOSING PROJECTS

K.Murtazalieva, Poroikov, D.Druzhilovskiy
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Retrospective assessment of the performance of seven freely available web services predicted bioactivity profiles
using evaluation set of 50 repositioned drugs demonstrates that the sensitivity values vary from 0.64 to 1.00 and
from 0.64 to 0.98 for the initial and repurposed indications, respectively.

Key words: polypharmacology, drug repurposing, ligand-based approach, drug-target-disease network, systems
biomedicine, multi-target action

An increased interest to drug repurposing is observed today, which may be explained by higher probability success
of drug-repurposing projects and fewer resources necessary for drug repurposing in comparison with de novo drug
development; thus, drug repositioning projects may be performed by academic researchers. Experimental study
of multitargeted drug action is rather expensive and may provide the coverage of the relatively small part of ample
pharmacological space. In recent years some freely available via Internet computational tools for prediction of
biological activity profiles of drug-like compounds appeared, due to the accumulation of large amounts of data on the
biological activity of substances, they may be useful in drug-repurposing projects. Until now, there was no systematic
evaluation of these web resources, to establish their relative strength and weakness. We evaluated seven freely
available predictive services using the set of 50 repositioned drugs represented diverse chemical classes, the variety of
indications, and different pharmacological targets. We show that, according to the predictive accuracy (sensitivity), the
studied web-services could be arranged in the following ascending order: TarPred (0.64/0.64) < SuperPred (0.76/0.64)
< SwissTargetPrediction (0.72/0.72) < SEA (0.80/0.78) < TargetHunter (0.82/0.82) < ChemProt (0.82/0.84) < PASS
(1.00/0.98) - in the parentheses, listed the sensitivity values separated by a slash for initial and repurposed indications.
Based on the obtained results, one may conclude that the performance of machine learning approaches supersedes
those based on the chemical similarity methods (PASS - 1.00/0.98). Utilization of the consensus prediction by several
web-resources allows to increasing the predictive accuracy (when we are combining prediction results obtained by
use SwissTargetPrediction and TarPred, «sensitivity» is increased to 0.90 instead of 0.72 - max for initial indications;
ChemProt and TarPred to 0,94 instead max 0,84 - for repurposed indications).

In general, we found that freely available web-services for profiling of biological activity may be used for
planning of pharmacological testing and clinical studies in drug repurposing projects.
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MNpoBeAeHbl AOKIMHUYECKME UCTIbITAHUS BaKLMHbI MPOTUB KPACHYXU Ha OCHOBE CTPYKTYPHO MOAUMDULMPOBAHHO-
ro BUpyca pacTeHuit. MNokasaHbl Bbicokas 3pPpeKTUBHOCTb U 6€30MacHOCTb KaHAMAATHON BaKLMHbI.

KnioueBble cnosa: COBpeMeHHble BaKLNHbI, KpacHyxa, BUpyCbl pacTeHu, CTPYKTYPHO MO,D,Md)MLI,MpOBaHHbIe
BUPYCHble YaCTuLbl, AOKNUHUYECKNE UCTbITaHUA

KpacHyxa siBfisieTcs OCTPOW BUPYCHOI MHBeKLe. 3apaxkeHne 3ToN MHdeKLMerh onacHo AJisi 6epeMEHHbIX YKeH-
LUMH 1 YKEHLLIMH PenpofyKTMBHOIO BO3PacTa, TaK KakK OC/TOXXHEHVEM KPacHYXM IBNIIETCS ero TepaToreHHoe feincTeme
Ha nnog, 0COBGEHHO B NepBble Heflenn 6epeMeHHOCTH. MHbEKLMSI MOXET NPUBECTM K CaMOMPOW3BOIbHOMY aGopTy,
CMEpPTU MI0fa UNu cepbe3HbIM NOCNEACTBUAM, CBA3AHHBIM C BPOXAEHHbBIMU MOPOKaMU PasBUTUS, U3BECTHLIMM Kak
CUHAPOM BPOX[EHHOM KpacHyxu. B HacTosiLL,ee Bpemsi 60/IbLUIMHCTBO UCMOMb3YeMbIX B MUPE BaKLMH NPOTUB KpacHy-
XU OCHOBaHbIl Ha OCMabIeHHbIX LWUITaAMMaXx BUPYCa, PEMJIMLIMPYIOLLMXCS B KIIETOUYHbIX JIMHUAX YenioBeka. HecMoTpsi Ha
3(hhEKTUBHOCTb Y OTHOCUTENBbHYIO 6€30MAaCHOCTb aTTEHYMPOBAHHOM BaKLMHbI, BaXKHO YYUTbIBATb, YTO XXMBbIE BaKLy-
Hbl, COAepXaLLye BUPYC CMOCOGHDBIV K penyiMkaLum HeCyT PUCK peBepcum K naTtoreHHow hopMe, a nosyyeHune Bupyca
B KNIETOYHbIX JIMHUSX YeNOBeKa ABMAETCS JOBOIbHO AOPOrvM MPOLECCOM.

Bupycbl pacTeHWit ABNSIOTCSA NePCNeKTUBHBIMU MHCTPYMEHTaMU AJIA CO34aHUA BaKLUH HOBOTO MOKOJIEHUS.
OfHUM M3 OCHOBHbIX MPEUMYLLECTB BUPYCOB pPacTeHUI sBAsieTcs 6uonormyeckas 6e30nacHoCTb BBMAY OTCYT-
CTBUSA 06LLMX NAaTOr€HOB Y PACTEHWUN U XXMBOTHbIX.

PaHee 6b1/10 MOKa3aHo, YTO NPU TEPMUYECKO leHaTypaLmMmn NanoykoBUAHOIO CNupanbHOro Bupyca Tabay-
HOW MO3anKKn 06pasyroTcs YacTULbl chepryeckoin hopmbl 6e1KOBOM NpUpoabl. MonyyeHHble YacTuLbl CTabusb-
Hbl, UMMYHOT€HHbI, BUoAerpaampyembl 1 0611a8atoT BbICOKON afcopBLMOHHON aKTUBHOCTbHO.

Ha ocHoBe ctepryeckux YacTul B KaYecTBe afbloBaHTa Y PeKOMBUMHAHTHOIO aHTUreHa BUpyca Kpac-
Hyxu 6blna MonyvyeHa KaHAMAaTHas BaKUWHA NPOTMB KpacHyxu. MNMpoBefeHbl AOKIMHUYECKWe UcCcliefoBa-
HWS KaHAMAATHOW BaKUWHbI, KOTOpble NMokasanu ee BbiCOKY athheKTUBHOCTb. [IpOAEMOHCTPMPOBAHO, YTO
BaKLMHa MHAYLMPYET CUMbHbIA r'yMopasbHblii UMMYHHbIA OTBET C BbICOKUM TUTPOM IgG1 aHTuTeN, KoTopble
UrpatoT KJIOYEBY posib B UMMYHHOM OTBETe NMPOTUB €CTECTBEHHON MHGbEKUUU. BaKHO OTMeTUTb, YTO Ha
aHTUTeH BUpPYyCa KPaCHYXu B KPOBU MMMYHU3UPOBAHHbIX XWBOTHbIX BblpabaTbiBasoCb 3HAYMTENbHO 60/1b-
Lee KOSIMYECTBO aHTUTEN, YEM Ha aibloBaHT (chepuyeckme yactuubl). bbino npoeefeHo cpaBHeHMe addek-
TUBHOCTU chepnyeckmx YacTuL B KayecTBe afbloBaHTa C afbloBaHTaMu, KOTOPble UCMOMb3YHOTCS B Yeno-
BEUYECKUX BakLUMHaxX M nabopaTopHoil npakTuke. NpoBefeHbl UccnefoBaHns Mo U3YyYeHUo MyTareHHOCTH,
annepreHHoOCTMU, XPOHNYECKOW TOKCUYHOCTH, CyEXPOHNUYECKOW TOKCUYHOCTH, 9MOPUOTOKCUYHOCTU U UMMYHO-
TOKCMYHOCTU BaKLMHbI. BakLiMHa nokasana CBOI MOJIHYO 6e30MacHOCTb Mo UCCieAyeMbIM NapaMeTpaMm Ha
YXUBOTHbIX Mogensax. OcyuiecTBieH Nog6op onTMManbHON J03bl BAKLUHbI Y COOTHOLLEHMWS aHTUTeH BMpyca
KpacHyxu:afbloBaHT. TakuM 06pa3oM, NosiyyeHHass KaHAMAaTHas BakLMHA MOXET cTaTb 3QdeKTUBHBIM U
6e30MacHbIM CpescTBOM 60pb6bl C BUPYCOM KPaCHYXM.

PRECLINICAL TRIALS OF RUBELLA CANDIDATE VACCINE BASED
ON A STRUCTURALLY MODIFIED PLANT VIRUS

N.Nikitin, E.Trifonova, E.Ryabchevskaya, E.Putlyaev, E.Donchenko, O.Kondakova, J.Atabekov, O.Karpova

Lomonosov Moscow State University, Russia, 119234, Moscow, Leninskie gory, 1/12

Preclinical trials of Rubella candidate vaccine based on structurally modofied plant virus were conducted. High
effectiveness and safety of candidate vaccine were shown.

Key words: vaccine, rubella, plant virus, structurally modified plant virus, preclinical trials

Rubella is a highly contagious viral infection. This infection is dangerous for pregnant women and women of
reproductive age. The major complication of rubella is its teratogenic effects on the fetus, especially in the early
weeks of pregnancy. Infection can lead to spontaneous abortion, fetal death or children born with congenital rubella
syndrome (CRS). All rubella vaccines used throughout the world are based on attenuated virus strains, and most of
them have been produced in human cell lines. Despite the effectiveness and relative safety of attenuated rubella
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vaccine, it is important to take into account that live vaccines containing replicating virus carry the risk of reversion
to the virulent form, and that propagation of virus in human cell lines is a rather expensive process.

Plant viruses are promising tools for design a new generation of vaccines. One of the main advantages of plant
viruses is biological safety due to the lack of common pathogens in plants and animals.

Previously it has been shown that spherical particles of protein nature formed under the thermal denaturation
of rod-shaped helical tobacco mosaic virus particles. The particles are stable, immunogenic, biodegradable, and
have a high adsorption activity.

Based on the spherical particles as an adjuvant and rubella virus recombinant antigen candidate vaccine against
rubella was obtained. Preclinical trials of candidate vaccines that have shown its high efficiency were conducted. It has
been demonstrated that the vaccine induces a strong humoral immune response with high titers of IgG1 antibodies,
which play a key role in the immune response against natural infection. Importantly that rubella virus antigen in blood of
immunized animals produce significantly greater amount of antibodies thanthe adjuvant (spherical particles). Comparison
of the efficacy of spherical particles as an adjuvant with adjuvants used in human vaccines and laboratory practice
was conducted. Mutagenicity, allergenicity, chronic toxicity, subchronic toxicity, embryotoxicity and immunotoxicity
of candidate vaccine were studied. The vaccine has shown its complete safety for the studied parameters in animal
models. The optimum doses and ratios of rubella virus antigen and adjuvant were selected. Thus, candidate vaccine
based on spherical particles can be an effective and safe tool against the rubella virus.

Y/IK:612.017.12, BbK:

UMMYHOAHAJIN3 KANCYJIbHOIO MNOJIMCAXAPU[A STREPTOCOCCUS
PNEUMONIAE TUMA 9N ANA KOHTPOJIA KOMMOHEHTOB BAKLLIWHHbIX
MPEMAPATOB U IMATHOCTUYECKUX LLENEN

P.U.Hypues, N.A.TanbBuguc, H.E.fictpe6oBa, M.A.BypkuH

GrEHY HUW BakuymH 1 cbiBOPOTOK uM. V. V. MeyHukoBa, Poccus, 105064, Mocksa, Marbivi Ka3eHHbIv nepeysok, 5a,

mech.inst@mail.ru, +7(495)917-49-00

MonyyeHbl KOHBIOraT oBanbbyMunHa ¢ nonncaxapugom 9N S. pneumoniae 1 COOTBETCTBYHOLLEN CneLMdUYHOCTH
NoJINKNOHasNbHble aHTUTENA, HA UX OCHOBE pa3paboTaH MMMYHO(EPMEHTHbIN aHann3 gns TMNMPOBaHMUSA LWTaM-
MOB MHEBMOKOKKA, BbISIBfIEHUS NONIMCAXapUAHOIro aHTUreHa B BUOXUAKOCTAX OpraHnM3mMa, BakLMHHbIX Npenapa-
Tax, a TakXXe Ans uccrnefoBaHUss UMMYHHOMO OTBeTa Y BaKLMHMPOBaHHbIX /1L,

KnioueBble cnosa: MMMYHOaHaus; KancyanbM nosincaxapupg,; rMUKOKOHbHOraT, MTHEBMOKOKKOBaAA BakKLUMHa,;
cepoanarHocTuka.

Pa3paboTka 0Te4eCTBEHHOM KOHBIOMMPOBAHHOM BaKLMHbI MPOTUB MHEBMOKOKKOBOM MH(EKLMM Npegnona-
raeT KauyeCTBEHHYHO M KONMYECTBEHHYIO OLEHKY OTAeNbHbIX MofnmcaxapugHblix aHTureHos (Ps) B npouecce ux
BblAENEHNA N OYUCTKM, B COCTABE KOHbBIOraToB, a TakXXe Co3faHne MeToA0B UCCNefoBaHNSA UMMYHHOIO OTBETA3,
KaK y 9KCNepuMEHTasbHbIX XXMBOTHbIX, TaK U Y BaKUMHUPOBAHHbIX UM MHDULMPOBAHHbIX NNLL.

B kauyecTBe MOAENbHOro aHTUreHa 6bin B3AT KarcynbHbli nonucaxapug S. pneumoniae tuna 9N (Ps9N),
KOTOPbI BXOAUT B COCTaB MnosmcaxapuioB 23-BafieHTHOW BakLMHbl «[THEBMO-23», HO OTCYTCTBYET B COCTaBe
TMIMKOKOHBIOraToB BakUMH «lpeBeHap-7» u «lpeBeHap-13». Ha ocHoBe nonucaxapuga 6bia NPUroTOBEH KOHDb-
toraT ¢ oBanb6yMmHoM (OVA-PsON), KoTopblit Ucnonb3oBasca B KayecTse TBepaodasHoro aHTureHa. bnarogaps
CBOMM afcopbumoHHbIM cBoricTBaM, OVA-PsON nossonun B 30 pas, B cpaBHeHMM ¢ Ps-npenapaToMm, COKpaTUTb
pacxof aHTUreHHOro MaTepuasna u TakuM 06pa3oM CHU3UTb YPOBEHb Hecneumbuyeckmx B3avMOLEACTBUIA Npu
nccnefoBaHMM UMMYHHOIO OTBETa Y XXMBOTHbIX.

B pesynbrate MHOrOKpaTHOW UMMYHU3aLMK KPOJIMKOB LUTaMMOM S. pneumoniae cepotuna 9N nonyyeHbl nonun-
KJIOHasIbHble aHTUTENa U paspaboTaH KOHKYPEHTHbIN BapuMaHT MMMyHohepMeHTHOro aHanusa (MDA). Uccneposanue
nepeKpecTHON peakTUBHOCTU ¢ PS-npenapatamu cepotunos 3, 4, 5, 6A, 7F, 9V, 14, 15B, 18, 19F, 23F BbiaBWIo abco-
JIIOTHYIO crneundrYHOCTb aHanusa B oTHoweHUn PsON, yyBcTBuTenbHOCTL (IC50) KoToporo coctaBuna 33 Hr/mi, a
npepen onpegenenus (IC80) — 2.5 Hr/mn. [JononHuTeNbHOE UCCefoBaHue crieludUYHOCTM aHam3a Ha CYCreH3unsIX
(109 M.k/MJ1) MHEBMOKOKKa CepoTMnoB 1-33 NoATBEPAUIIO CENEKTUBHOCTb TeCTa B OTHOLLEeHUM cepoTuna 9N. Bos-
MOXHOCTb UaeHTUdMKaumm S. pneumoniae Tuna 9N (IC50=106M.k./M11), a Takxke BbisiBneHus PsON B cbIBOPOTKe Kpo-
BM M MOYe MO3BOJISET PaCCMaTPMBaThb 3TOT TECT B KA4YECTBE ANArHOCTUYECKOrO — AJ1S1 TUNMPOBaHNA BO36yanTeNs.

PaspaboTtaHHas VIDA-cucteMa MOXET HaTV NPUMEHEHNE AJ1S1 KQYECTBEHHON U KONMYECTBEHHOW XapaKTEPUCTUKM
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