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the composition can be administered subcutancously, orally, pulmonary,
depending on the sclected polymers. As polymers are used polyglycolides.
poly n-butilcianoacnilat, polyisobutilcianoacrilat, polybutil-2-cianoacrilat,
co-polymer lacuc and glycolic acid (PLGA). Their obvious advantages
are biocompatibility, ability to biodegradation, interoperability. After
oral administration a single dose of polylactide nanospheres, nfabutin
therapeutic concentration was detected up to 15 days in the mouse’s lung,
while free nfabunin supported therapeutic concentration to 12-24 hours,
so 3 oral doses of polylactide nanospheres replace 45-46 doses of the free
drug (full course of treatment) without signs of hepatotoxicity. Solid lipid
nanoparticles (SLN) of 50 to 1000 nm are covered with solid lipid coat. [t
was shown excellent results in experiment, drug included in nanoparticles
stayed in the lungs up to 10 days, in contrast to the free drug (1-2 days).
5 doses of the drug concluded in SLN replace 45 free nfabutin doses.
Conclusion. Nanoparticles administration opens a lot of perspectives in
the treatment of tuberculosis, as they allow delivering the drug nto the
target cell, thereby increasing the drug delivery and reduce toxicity. The
efficiency nanoparticles using was proven in laboratory mice

HHHOBAIIHOHHBLI MOJAX0A K CHHTE3Y
HNOIHYIEKTPOIHTHBIX KOMILIEKCOB
ANTHOKCHIAHTHBIX PEPMEHTOB
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Bseacnue.  Painuuubic NATONOIHM, HAYMHAS OT BOCNANCHHA M
3axaHYHBAA HEAPOACICHEPATHBHBIMY 1260/1CBAHHAMH, CONPOBOAKIAIOTCR
HEXOHTPOTHPYEMbIM  BhICBOOUAICHHEM aKTHBHbIX (OPM  KHCAOPOIA,
NOBPEAIAIOUIX OKPYARIOUIME TKaHH. Ha MOJe/IH KOHTYIHOHHOR TpasMbl
CIIMHHOMO MO3M@ KPbIC Mbi [I0KA3ANH, HTO BBCICHHC AHTHOKCHAAHTHMX
(epMEHTOB B COCTABE MONHIICKTPONHTHBIX KOMILIEKCOB Yepes 30 sun
NOCAE HAHCCCHHA TPABMBbI SHAYHTE 1O Y CKOPAET [IPOUCCC BOCCTAHOBACHHA
AHHAMHKH NPOKIBOALHIX ABHKCHHI Y kuBOTHBIX. Ll Hocea0BaHMA.
K CokaleHHIO, H3 CHHTE3 TAKHX HAHOYACTHU BIAMACT MHOACCTBO
GaxTopoB: KOHUCHTPALAH HCXOAHBIX PEArcHTOB, HX COOTHOLCHHE,
ppecma  2063BACHHA  peareHTos, peams  nepemcmmsanna.  [lorromy
AKTYATRHBIM ABAETCE HCCACAC Hanpas. Ha YCTAHOBJICHIE
TAKHX JAKOHOMEPHOCTEH. MarepHansl H MCTOAL. AHTHOKCHIANTHBIA

this incredible result was compromised by complex synthesis, which was
affected by numerous factors. concentrations of reagents, time intervals
of different stages. etc. Aim. The goal of our work was to determine
factors that significantly affect the synthesis and optimize the procedure
of synthesis SOD nanoparticles. Materials and methods. Antioxidant
enzyme (SOD), polycation (protamine), polyanion (poly (glutamic acid) -
polyethylene glycol) were dissolved in HEPES buffer with 10 mM NaCl.
Protamine was added to SOD solution and mixed for 30 minutes, then the
mixture was supplemented by poly (glutamic acid) — polyethylene glycol
and kept without mixing for 30 minutes at 4°C. Then cross-linking agent
(glutaraldehyde or 1-cthyl-3-(3-dimethylaminopropyl) carbodiimide)
was added in molar ratio 5:1, followed by overnight mixing under 4°C.

Samples were purified using centrifugation filters (MWCO 50 kDa).

Protein yield and specific activity of product were evaluated by BCA assay

and pyrogallol assay. Results. In case of EDC cross-linking agent, the time
interval between slages was the most significant parameter of synthesis

SOD nanoparticles, all other factors were less important. Optimization of
procedure allows 1o increase the protein yield from 20 to 70% and decrease

the loss of specific acuvity from 90 to 40%. Glutaraldehyde s likely to

be the most perspective cross-linking agent, providing appropriate size

of nanoparticles (diameter about 60 nm), good polydispersity (Pdl less

than 0.2) and good reproducibility. Moreover, ime and other factors did

not affect the results in case of ghnaraldehyde. Conclusion. Finally, one

more step to practical use of antioxidant enzymes in clinical practice has

been done. Further research will focus on design of innovative forms for

delivery of SOD nanoparticles into the brain.
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Bseaenne Oamvnmy #3 HanGoree TPYAHO NOLIAIOUIMXCA [CHCHHIO
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NEPBHYHLIX OMYX0eH ABNAOTCA VIOKAYECTBEHHBIC pa

(epmeHT (CYNnepoKCHAIHCMYTa3a), NOHKATHOH (NPOTaMI).
(NOAHIMYTAMHHOBAR KHC/IOTA-NOAHITWICHIAMKONL ) pacTBopatn 8 HEPES
Gydepe ¢ 0.15 M NaCl K depsenty ipit nepeMeiiuBigi 10 KaniaM
206asaH (poTamuy [Tony4entbifi PACTBOP NEPEMEIUMBATH B TCHCHHE
30 suH. JATCM NPH NCPEMELIHBAHHH (10 KUIIAM 100aBAA1H NONHANKON
[loayyenusifi pacTsop octabia npu Temneparype 4°C na spema
0-60 mun. 3atem A00aBAANM CLUMBAIOUWMA AMCHT ¥ OCTABIAA HA HO'L
OuHCTKy NPOBOAMAN HA HEHTPHOYAHLIX GHIBTPAX Millipore 50 x/la.
IDHEKTHBHOCTS CHHTEIA OUEHHBAIK 110 BLIXODY PEAKLIH C NOMONLLIO
BCA asa/x3a 5 10 aKTHBHOCTH (PCPMCHTA € 10MOLULIO MHPOraiNoI0B0ro
recra Perymtams. Hafiaeno, 410 ri1asnms (GaKTopom, BIMAIOUMM HE
PCIYALTAT, ABNACTCA BPEMA fI0C/C A00aB/ICHHA TI0aHANHONA [MoaGop
ONTHMATLHOD BPEMEHH T10IBONACT B HECKD/ILKD Pa3 yBC/H'HTL BHX0. 10
Geky (¢ 20 a0 70%) 1 yMCHLLHTE NI0TCPH epMCHTATHBHOR aKTHBHOCTH
€ 90 10 30%. OCTabHME NAPAMCTPLI BAHAIOT HA IPPCKTHBHOCTL BHXOI3
110 6Ky # 1IOTCPH (ePMEHTATHBHOA AKTHBHOCTH 8 npeaciax 10-20%
Puboma  ssinomena npu  hunancosoli  noddepwcxe cpanma Ponda
cooelicmeus  Pussumno  Mdisix o npednpusmuli 6 ndysno-
mexntmecxot cpepe no npozpaswe « YMHHK » u cpanma OITTIK.

NOVEL NANOPARTICLES BASED ON ANTIOXIDANT
ENZYMES POLYELECTROLYTE COMPLEXES

A D. Alcksashkin, N L Klyachko, N V Nukolova, A.V Kabanov
Scientific Advisor — CandChemSci, N.V. Nukolova

Lomonosov Moscow State University, Moscow, Russia

Introduction. Numerous disorders from inflammatory to neurodegenerative
are ace ! with unc lled release of reactive oxygen species
~ extremely active molecules that destroy cells and tissues. One of
perspective weapons against them — antioxidants, in particular, antioxidant
enzymes: catalase and superoxide dismutase (SOD) Thus, palyclectrolyte
complexes of SOD showed significant therapeutic effect in rats spinal
cord injury model. Rats, treated with obtained SOD complexes, improved
their BBB-score (physiologic activity scale) up to 19 of 21. while groups,
treated with native SOD or placebo, increased only up to 10. However,

LIEHTPATLHOA HEPBHOR CHCTEMBbI, CPEIH KDTOPHIX 0COBOE MECTO TaHMMAET
MyAsTHOOPMHAR I1HOGIACTOME € MCAMAHOW BBLAMBACMOCTH He Gonee
15 mecauce Mymsmdopmuas muobnractoma xapaxTepuiyerca GuicTpoft
nporpeccHedl, HHTCHCNBHOA HHBAIHEHl H BHCOKDIl PCIHCTEHTHOCTHIO,
NoITOMy Aaxe KOMOHHMPOBAHHMIA f0AXDA, BXUONAIOWMA yaaneHHe
OCHOBHOIO O4Ara, PaNHO- H XHMHOTCPANHIO, HE 1103BO/INCT CACPAMBATE
paisuTHE ONyxonH. TeM HE MCHEE OCHOBHBIM HHCTPYMcHTOM B Gopsbe
€O I0KAYECT 6paso MH OCTACTCA XHMHOTCPAIIHA,
OHAXKO AaHHMIIL MOAXOA B IMAUHTCABHOR CTENCHH OTPAHKHMCH HIIKOA
CHCUMPHUHOCTEIO LIHTOCTATHYECKHX MPCMAPATOB NO OTHOWCHHIO K
MATMIHHIHPOBAHHBIM KICTKAM H, KAK C/ICACTBHC, BLICONDR CHCTEMHON
TOKCHUHOCTBIO PelunTs Aaniy10 1poGaemy BOIMOKHO B C/1yHae COVIAHNR
HANPABICHHBLIX HAHOKOHTCHAHEPHBIX CHCTEM BCXTOPHOrO THOa Lleas
HCCNCAOBAHHA  3arpyXEHHME NCKAPCTBOM  KOHTEHHEPHBIC CHCTEMbI
MOrYT GbiTh KOHLIOCHPOBAIL ¢ AHTHTEAAMM WA APY THMH MOIEKYNAMH,
KOTOPLIE 06/1A1310T CBOSICTBOM PACTIOIHABATY ONY XO/Ib~ACCOUHHPOBRHH bIF
QHTHICH, 410 CNOCOGCTBYCT CBAIMBAHMIO € KICTROA  MHIEHBIO
Henonelosanne MONCKYNSPHBIX BEKTOPOB K THICPIKCNPECCHPYCMBIM
Ge/ikaM MOACT MOIBOIHTL CCCKTHBHO HANPAB/IATE HAHOKDHTCHHEPM
€ NICKAPCTBOM H3 KACTOHHOM yposne. Marepnanm v smeroaw [las
worsioraumn ¢ [1DNwanpe IMH  JIHIIOC HCNONLIOBANTH
MOy HEHHBIC HAMI PaHee MONOKAVKAIbHbIC anTHTena K VEGF Kpsicam
¢ HHTpaxpaHnanbof rHomoll C6 Ha 20-¢ CyTKH NOCAC HMNNAHTAUKN B
GeapCHHYIO BCHY BBOIHIH ONBITHAIC H KOHTPO/IbHBIC IPCNAPATHE THIOCOM,
HOPMHPOBAHHBIC 110 KOHUCHTPaLMK GayOpecUeHTHOM MeTki PesyabTars.
B xoae paGotmt Gwian  noaysenst [1DNwmposannsie  aunocomsl,
KOBAICHTHO KOHBIOTHPOBAHHBIC € MOHOKTOHRIBHBIMH AUTHTCAAMM K
VEGF Jlunocoms: npeactasasnd cobGOfi HAHOPAIMCPHBIC HACTHULL
C yIKHM PACcPEACICHHEM 10 PAIMEPAM H BHCOKOA AMCNEPCHONHOA
CTa0HABHOCTRIO.  HMMYyHOXHMHHCCKAS  AKTHBHOCTD  AHTHTENl  MOCAE
KOHBLIOTAUHH cOxpananace Ha 70% ot wucxomnoft. PaspaGorannas
ANNOCOMANBHAA CHCTCMA M8 OCHOBE MOHOKAOHANLHLX aHTHTen K VEGF
obnanana CeACKTHRHOCTBIO 110 omiowennio K VEGF-nosmrusumim
ONyX0AERLIM KICTKAM 1N VIlro # in vivo. Ha moaean HHTpaxpanuaishoi
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0nyX0an CEKPLICH G610 MIOKA3ARO, YTOPH BHY TPHBCHHOM BBEACHIHAHTH-
VEGF HMOCOMM BBIPAKEHNO HAKAIIMBAKITCA B MATHMHHIHPOBAHHON
TK2HH H JANBATHIBAIOTC [MHOMHMMH KACTRAMRA. [loAyueHHbIE JaHHME
CBHICTEALCTBYIOT O CEACKTHBHOM HANONACHHM aHTU-VEGF nunocom B
onyxomt M03ra. Bumsoam. Taxum o0pazon, wcnonssosaume BCKTOPHBIX
MOTERYA. ADGUHHBIX K THNCPIRCAPECCHPYCMMIM  GoANAM-MHWEHAM,
MOBOARET YBLAMNMTD DACHPRICACHME H IPPSKTHBHOCTE JOCTABNM

HAHOKOHTCHHEPOB B Oy NV

VEGF-TARGETED LIPOSOMES FOR DRUG DELIVERY TO
CENTRAL NERVOUS SYSTEM TUMORS

SA Shem, N.V Nukolova, AA Korchagina, TO. Abakumova, MA.
Abakumov. LI Kuznetsov

Sciennific Advisors - Acad of RAMS, DMedSci. Prof. V.P Chekhonin,
DMedSa1 O 1 Gunna

Puogov Russian Nanonal Research Medical University, Moscow, Russia

Introduction. Approaches of the conventional therapy are not effective in
case of ghoblastoma multiform because of the rapid progression, intense
wfiltraive growth, with high resistance and less penetration activity for
drugs Last decade targeted therapy is a rapidly developing approach
for treatment of central nervous system tumors. New approach in the
tumor teatment could be target delivery of therapeutic agents based on
monocional antbodies against VEGF to the brain tumor. Aim. The aim of
the study was to evaluate prospects of using monoclonal antibodies against
VEGF for site-direxcted delivery hiposomes to brain tumor. Materials and
methods We used hugh affinity monoclonal antibodies against native form
of VEGF that was obtamed previously Stealth hiposomes conjugated
with monocional antibodies against VEGF were prepared by method of
Kamps et al and modified according to the purposes of given experiment.
Liposomes were inyecied into the femoral veins an 20-day expenmental Co
ghoma at 0 5 mi (S umo! phosphaudylicholine, 2.5 umol cholesterol, 2.58
nmol antbodics per amimal) Results. In the present study we synthesized
PEGy lated liposomes conjugated with lonal anti- VEGF antibodies.
VEGF-argeted liposomes had a narrow parucle size distnbution and
hugh dispersion stability Affinty of conjugated antu-VEGF was 70%
of mstial We have developed anu-VEGF hiposomes which were highly
specific for VEGF-positive tumors cells 1n vitro and in vivo. Expeniments
on intracransal ra1 C6 model showed that intravenious injected anti-VEGF
hposomes highly specific accumulated in malignant tumor and were
taken up by ghoma cells Conclusion. Thus, the hughly specific targeting
anubodics can significantly increase the efficiency of delivery and
distnbution nanocamecrs 1o tumors, which overexpress VEGF

BbHUIETEHHE B XAPAKTEPHCTHKA
XHMHOPLIHCTENTHLIX K 1IETOK BOKOBOM NONYJIALHH
HHIKOIHPOEPEHIMPOBAHHON IJIHOMBI C6
C A Yepenanos

Hay sl pysosoantens - k. w4 B [1 Baknaywes
PoCCHACKMA — HBUMOHAIMHBIA  HCCHCA0BRTENLCKUEA
ynsscpewiet um H M [luporosa, Mocxsa, Poccua

MCIHUMHCKHIA

Bacacune Hx $dep p HWE  ONYXONH  MOIB -
MyabTuopsnan  fanobractoma (Glioblastoma muluforme, GBM),
AANABCTUYCCKEN  ACTPOUATOME 1 MeAYANO0NBCTOMB ~  SBIRIOTCA
HAHGOACE VIOKEHECTBCHML MK W HEAPOMHTENHRALHLIX OflyX0NCh (grade
IV 1o xaaccudmsasnn BO3) GBM ~ nanbonge 4acro scrpesaiomianca
NEPBHYUHAR Of1y MO/t MOSIE, XBPAKTEPHTYIOLLAACA HAHUXYALUNM NPOTHOIOM
(ncTanbnoc te nprbanaacTea s 100%, CPeaAHAS NPOACIAKTEMLHOCTL KHIIH
NOCTE NOCTANOBXM Anarnoia coctasaser 15 mecaues) Cyuiectayioume
MCTOMM TEPAIHM (PEIKIAS Oy X0H, 00IYNEHHE, XHMHOTEPAIIHA), KAK
NPABHIO, MANOMPHCKTIBHL 1 HE CNOCODI NPeoaoneTs BHOM0IHYeCKHE
daxtops, nexaume 8 ocHose ViokasecTmennoctn GBM. Omium w1
daxtopos, onpeacmoumx yC1oR4nBocTL GBM, XBAACTCA nansme
CyOHONYARUMM YCTORMMBLIX K XHMMONPEIAPATAM 1 Ny4CBOR TCPRIHK
KICTOK  DKCPECCHE  (CHOB  MY/ILTHACKAPCTBENHON  PCINCTEHTHOCTH
berpl (ABCG2), mdrl (P-gp) noisoaser xuMuopeImcTen tius KieTKam
UBLIKAYHBATLY IKWICHHLIC BCLICCTBA, B TOM YHCAC UMTOCTATHYCCKHE
Npenapark # BHIAALHWE KPaciTen, Takue xax Dye Cycle Violet (DCV)
Taxum 00pasom, GopsumpyeTca 18K 1aIbBacHan «BokoBas HONYAKIUHAR
{side population, SP), nuwo-dayopecunpyoume KieTkn KOTOPOi MoryT
OpiTh ONPCACACHM € 1IOMOLILIO NPOTOMHOR  LHTOMETPHI. M3y yenue
KACTOK BOKOBOA NONYMNUMK MOKET LIOMOYL B ONPCICACHIH MCARHHIMA
TYMOPOPCIHCTCHTHOCTH & anMuoTepanin.  Lleay  uccnenosanns -
0GoraTiIe SONOBYI0 HONYASUHIO XHMHOPEHETCHTHUX KACTOK (AHOMB
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C6 u oxapakrepuiopars ce. Marepuanmt u Meroanl. Hccnenosanue
Gbu0 BHINOJAHCHO HA KyALTYPe KICTOK ruomul C6. Benexue xyastypbl
OCYWECTBANOCH HA pocTosoA c¢pere DMEM ¢ 1% Glutamax, 1%
BHTHOHOTHROM-AHTHMHKOTHKOM (NEHHLMILIHN, CTPCITOMHLLIH,
dyurnzon), 10% FBS, BuuieneHHe KICTOK OCYLIECTBARNOCH € NOMOLLLIO
xietounoro  coprepa Beckman  MoFlo XDP. Llutotokcn4nocTs
UMCILNATHHA  OuchuBanach 1pH noMowd MTT-tecta. Pesymbtarst.
C noMowmi0 METOAR KACTOMHOM COPTHPOBKH yaanoch oboraTHts
NONYAAUMIO XHMHOPEIMCTEHTHBIX KiAeToK a0 31,5%. Kymrypa,
00OralueHHOA XHMHOPEIHCTEHTHBIMA KaeTKaMH GoxoBoit nony/auny,
HCCNICA0BAHA HA MPECAMET XHMHOPCIHCTEHTHOCTH K HHMCIUIATHHY.
H3yueHa anHamMuka HIMEHEHHA NPOLCHTA KACTOK GoxoBOH nomyrauxn
B O0OratieHHOM KyNsType KAETOK IKCnepumeHTansioi muomer C6
Kphichl. Myuena cnocoGHOCT OTCOPTHPOBAHHBIX KNETOK HE GokoBoil
nonynAAuMR naBaTh KAETKH Goxosoii nonynaund. Beisoast, Kynbtypa,
OGOrALCHHAR XHMHOPEIHCTEHTHBIMK KNETKAMH GOKOBOIl MONynAUHH,
Gonee pe3UCTEHTHA K UMCILIATHEHY, YEM HCOBOraLUCHHAS KYbTYPa KICTOX
aKcnepumenTansHoil ruomst C6 xpoicst. [TpoueHT kaeTox oborawenHoil
GoxoBOH TOMYNAUMH KynbTypsl Miomsl C6 AOCTHRAET HAMAILHOIO
YPOBHR I0CAE HETBEPTOO naccaxa (16 axeit) OTCOPTHPOBAHHBIE KNETKH
He 6OKOBOR nNONyNALMM CIOCOGHSI NABATH KAETKH GOKOBOH NONYNALUKH.

ISOLATION AND CHARACTERIZATION OF SIDE
POPULATION CHEMORESISTANT CELLS OF HIGH-GRADE
GLIOMA C6

S.A. Cherepanov

Scientific Advisor - CandMedSci V.P Baklaushev

Pirogov Russian National Research Medical University, Moscow, Russia

Introduction. High-grade tumors of the brain: glioblastoma multiforme
(GBM), anaplastic astrocytoma and medulloblastoma are the most
malignant of neuroepithelial tumors (grade IV according to WHO
classification). GBM is the most common primary brain tumor,
characterized by the worst prognosis (mortality rate close to 100%, the
average life expectancy after diagnosis is 15 months). Existing methods
of treatment (resection, radiation, chemotherapy), as a rule, are ineffective
and aren't able to overcome the biological factors that underlie malignant
GBM. One of the factors determining the stability of the GBM, is the
presence of subpopulations of cells, which are resistant to chemotherapeutic
drugs and radiation therapy. Expression of multidrug resistance genes
berpl (ABCG2) and mdrl (P-gp) allows chemoresistant cells to “efflux”
vital stain such as Dye Cycle Violet (DCV). This contributes to form
the so-called “Side population” (SP), where low-fluorescing cells can
be identified by flow cytometry. Study of side population cells can help
to determine mechanisms of chemoresistance. Aim. The goal of the
investigation was to enrich side population chemoresistant cells of high-
grade glioma C6 and to characterize them. Materinls and methods. The
study was performed on cell culture glioma C6. Cells were cultured in
growth medium DMEM, supplemented with 10% FBS, 1% Glutamax, 1%
antibiotics. Isolation of cells was carried out using a cell sorter Beckman
MoFlo XDP. Cytotoxicity of cisplatin was assessed by MTT-test
Results. Using the method of cell sorting we have enriched population of
chemoresistant cells to 31.5%. Culture, enriched by chemoresistant cells,
was studied for chemoresistanco to cisplatin. The dynamics of changes in
the percentage of the side population cells and the ability of sorted non-side
population cells to give the side population gells were studied. Conclusion.
Culture, enriched by side population chemoresistant cells is mare resistant
to cisplatin than simple C6 glioma cell culture. Percentage of the side
population cells reaches the initial level afer the fourth cultivation (16

days). Sorted noneside population cells are able to give the side population
cells,

WIEKTPOCTATHIECKHA KOMIUIEKC MAUHHTHLIX
HANOYACTHIL OKCHJLA K EJIESA C )l()K('()l'.\'l;lllllIIIOM
JULBE TEPAIIIH M AHAL HOCTHKH OHKWIOIHYECKHX
JALOJMEBAIHA
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MECTA HB BTOPOC, BCNCACTEHE ‘CIO MCCACLOBANHA B 00nacTi panneit
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npoweawne Iro1 ITAn sapuanTt VSD-76-73 u VSD-189-188 Guunn
NIPHCOCIHHCHL K NIOTCHUMAN-YYBCTBHTCALKOMY AOMEHY M3 CEHCOPa
Butterfly .2 4 npotectnposais na 7y kapHOTHYCCKMX KNCTOMHBX ILHHAN
M souctpykumn VSD-189-188 Guuio IAPCIUCTPHPOBAND CHIKTHHE
HHTCHCHBHOCTH qUIyOPSCUCHUMK B OTBET Ha MICKTPHICCKMA CTHMYA,
TO N0KA3LIBACT, YTO NPCLIOACHILIA B 1aHOR paboTe HOBLA NpUHIWM
ycrpolictsa penoprepioro aomena ycnewno paGoraer Busoas Hamu
6un coman Gnocencop memGpansoro notenusana na ocuose OB
FusionRed, npeactasasiowuit 1ossiit npriusn pabotit penopreptiono
AOMCHA.

THE DEVELOPMENT OF A NOVEL GENETICALLY
ENGINEERED FLUORESCENT VOLTAGE INDICATOR

L.A. Kurkova

Scientific Advisor — CandBiolSci A M. Bogdanov

Pirogov Russian National Rescarch Medical University, Moscow, Russia

Introduction. The measurement of clectrical activity in living cells
represents quite an important challenge in the context of basic
neurophysiologic studies. Direct measurement of the clectric potential
using microelectrode techniques is not suitable for all existing in vivo
models. Therefore, many scientists for more than 3§ ycars develop vanous
fluorescent  voltage-sensitive indicators  from  low-moleculas-weight
organic dyes to genetically engineered fluorescent probes. These probes
are chimerical protein molecules composed of the two functional domains:
sensilive and reporter. Sensitive domaun senses voltage changes, and the
reporter, perceiving sensitive conformational changes, convents them into
fluorescent response. GFP-like fluorescent proteins (FPs) often serve as
reporter domains. We proposed a new concept of the reporter domain. If
you split the red FP FusionRed into two fragments, which are attached to
the ends of the sensitive domain it could be able at & cenain conformation
of sensitive domain to form the original FP. When the conformation of
voltage-sensitive domain changes it lead to a change in fluorescence of the
reporter and could be detected. Burterfly1 2 is a biosensor developed in the
Thomas Knopfel's laboratory which was selected as a sensitive domain for
our new sensor. It's sensitive domain presents a chimera of the voltage-
dependent p ium ck l and the volag itive phosph Aim.
The developing of a new biosensor for membrane potential based on the
red FP FusionRed. Materials and methods We used PCR, restriction and
ligation for the engineering a genetic construct of the biosensor Pnmary
control of fluorescence intensity was performed be transformation of the
plasnud DNA 1nto competent cells of E coli strain XL1 Blue. Transient
transfection of cukaryotic cell lines HEK293 and PCI12 was used for
the screening and the preliminary testing of construction’s fluorescence

CHCTENHOM  TOKCHMHOCTMO H  OMCTPO BMBOIATCE M3 OpraHHIMA
HCNo1082HMHE PALUIHBX HAHOKOHTCIIRCPHAX CHCTEM 218 20CTaBKM
TAKHX NPENIPETOR DOIBOISCT YBCTHUATE MAKCHALILHO NCPCHOCHMY 10
20Ty W YTYUUMTL  GApPMAKOKUHCTHVCCKHC  NapaxTepncTikn.  Llems
sccacaosanns ~ papaborxa crabumsmx VEGER2-x0Mn0rposanuex
anocos, >GPexTusn0 Jarpysciciiy  mwenatunos (CODP) » wiec-
omonummmrparnaaTisot 11 (CDDP3) Marepmaast # MeTOIN.
Cunres npoxoasna 8 Tpw ang 1) noayvwenne Dunueofl naenxn 3
$ocharmpxonma,  xonectepenna, DSPE-PEG(2000), mal-DSPE-
PEG(2000) m DPPG, 2) »wymrwposasie memupiofl oosouxs 8
BOIHOM PRCTBOPE COSCH ITLIITHMM 3 3) NONBIOTRLNR AHOOCOM €
MOHOKAOHL L MMNn rrHTesamu k VEGF penerrropy (| nma CaoGonoe
ACKBPCTBO ¥ HCCRAMAMDMCCA SHTHTEE  YIALUIK  MCTOAOM  Teilke
GruieTpaionoll xposaTorpads ¢ cnoas osanien Sepharose CL-6B

JIAR My cHHS NOTYSCHMMX BEXTOPHLIX THDOCOM WCTIOTSIOBATH METOR
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LIPOSOMAL NANOCONTAINERS CONJUGATED WITH
ANTIBODIES FOR TARGETED DELIVERY OF CISPLATIN AND
CIS-DIAMINDINITRATPLATIN (1)

LI Kuznctsov. SA Shem, A A Korchagina, DA Bychkov, NF
Grinenko, A V Kabanov, N V Nukolova, VP Chekhomn

Scientific Advisor - CandChemSa N V Nukolova

Lomonosov Moscow State University. Moscow, Russia

Introduction Platinum denvatives are widely used for treatment of cancer,
but they characterzed by high systemic toxscity and pd chimination
from the body To increase the maxumum tolcrated dose of such drugs and
improve pharmacokinetic characteristics, they can be encapsulated into

and localization in the cell Patch clamp tech with simul

registration of changes in fluorescence were used for funcuonal testing
of the indicators Results. On the first stage it was necessary to make a
number of peruted protein vanants of FusionRed, in which the N- and
C- terminus of the protein gene were fused together Then we formed new

debvery systems Aum To develop the stable VEGFR2-
targeted hposomes. efficiently losded wath cuplatin (CODP) and cis-
diamndintratplaun (I1) (CDDP3) Masenals and methods The synthests
mvolved three steps 1) formauon of hipsd film from phosphatdy icholine,
cholesteral, DSPE-PEG (20001, mal-DSPE-PEG (2000) and DPPG, 2)

Isufi --mofb:lpdsmnwnlmofﬂwmuhsmdh

ends in the other position of the protein’s polypeptide chain. This method
makes it more sensitive to conformatonal changes occurs on the ends of the
molecule. For the best of the permuted vanants bimolecular fluorescence
complementation method was performed. FP was divided wto two non-
fluorescent fragments and checked their ability to associate and form the
mature FP again. Vanants VSD-76-73 and VSD-189-188 successfully
passed this stage. And they were fused to a voltage-sensitive domain of
sensor Butterfly] 2 and tested in eukaryotic cell hines. We registered a
decrease in fluorescence intensity in response to an electncal signal for
construction VSD-189-188. It shows that the proposed new principle of
operation of the reporter domain successfully works. Conclusion We have
developed a voltage-sensitive biosensor based of red FP FusionRed, which
represents the new principle of the reporter domarn construction

JINOCOMAJIbHLIE HAHOKOHTERUEPHI,
KOHLIOIHPOBANIDBIE C AHTHTETAMH, /111

A/IPECHOM JOCTABKH LHCILVIATHHA H LHHC-
AHAMHIVIHHHTPATILIATHHDI (11)

HH Kymeuos, CA. LUlenn, A A. Kopuaruua, 1A Budxos, HO
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conjuzation with monocional antibodses to VEGFR2 Unbound monoclonal
mubo:mandfm&ugmdunmdbygdﬁhmoudvmmphy.
using Sepharose CL-6B To analyze the obtained biposomes we used
dynamic light scattening. X-ray fluorescence anaiysis, ELISA assay and
MTT-test. Results. As a result we obtained the stable ncgatively charged
targeted-lipasomes. In case of CDDP3 loaded liposomes the maximal
loading capacity (LC) was 32:4%. which s exceed the
loading of commercially available liposomal panoparucles (Lipoplaun,
LC=10%) Monoclonal antibodies to VEGFR2 allowed 10 ncrease the
Sytoncity of the sysiem approximately twice compared 10 controls
{(untargeted-liposomes and noaselective IgG-liposomes) Coaclusion In
the study we obtained VEGFR2-targeted liposomes, efficiently loaded
with cisplaun (CDDP) and as-ciamindinitratpiatn (1) (CDDP3) These
liposomes can be successfully used for cancer treatment
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AHATH3 ACCOUHALHA NQTHMOPOHIMA TFEHOB,
BORILYEHHRKIN B PA3BHTHE BOCILATEMHSA, C
HPEIPACIIQTOKEHHOCTBIO K PACC EAHHOMY
CKIEPO3Y .
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