HaHoTexHonormum
B AJOCTaBKe fleKkapcTB

A.C. Co0oJieB

Hucmumym ouonozuu 2zena PAH,
Mockoeckuit cocyoapcmeennwtit ynueepcumem um. M. B. Jlomonocosa



"

HaHo4acTuubl ANd AOCTAaBKU JIeKapCTB

=102
‘.l' o O

-pd e -
.-. ‘.J :
9 Cells \ L

g mphocytes m— t+ Tl -

erythrocytes

DNA I . 10_6m
=

ﬁ Lipid bilayer = |
Proteins o -

_ Quantum 9
ko dots i
S anomete

Bucky balls
A
107"

Small molecules
‘®,‘, and atoms
L~y

-

(millimeter)

Spleen cut-off

200 mm
micrometer)
- ,
- b
oy N
Dendrimers  Micelle Emulsion Nanoparticulate
3-5nm  5.10nm  waterin oil systems 100-150 nm
Drug 100-150 nm 20-150 nm
rs) encapsulated
r attached

"

Nanoparticles used in drug delivery

Z_L (picometer)

Figure 4.18 Nanoparticles for drug delivery applications. (Arrucbo €t al. 2007)
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HanpaBneHHaa gocTaBka B OMyXonu

» Goal is to inject treatment far from tumor and have
large accumulation in tumor and minimal
accumulation in normal cells/organs.

u3: Jonathan P. Rothstein. Nanomedicine. University of Massachusets
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Figure 13.34a The Biology of Cancer (© Garland Science 2007)
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[Topbl (fenestrae) B aHOOTENNMN COCYA0B OMNyXOSn
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[Tpmep 1: AmBIisome

' phospholipid bilayer

amphotericin B
molecules

IlekapcTBO: amcoTepuumH B
NPOTUB rPUOKOBLIX UH(PEKLMN Y paKOBbIX ODONbHbIX

JTNMNoCoOMbl

Moses, M.; Brem, H.; Langer, R. Cancer Cell, 2003, 4, 337
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[Tpumep 2: Doxil

Doxorubicin Liposome Pegylated Liposome

IlexapcTBO:. AOKCOPYOMLUH
rie4yeHue paka AsU4YHUKOB

innocombl

Http://www.doxil.com
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[TpnuMep 3: Abraxane

JlekapcTBO: [NaknuTakcen
JleyeHue paka MoOno4YHoOM xenesbl

benkoBble HaHOYaCTULbI

Http://www.abraxisbio.com



Puyapg ®. ®erHmaH
(1918 — 1988)

BHM3Y MOJNHbIM-MOJIHO MECTA:
NMPUIMALUEHUE B HOBbIN MUP ®U3UKU

«... BHn3y (1. e. «BHU3y U BHYTPW NPOCTPaAHCTBA», €CNN YrOAHO)
pacnonaraeTcsi NopasnTenbHO CAOXHbBIA MUP Manbix oopMm, 1 Korga-
HWOyab (Hanpumep, B 2000 r.) nogm 6yayT yamBnaTbCs TOMY, Y4TO 4O
1960 r. HUKTO He OTHOCUNCS CePbE3HO K UCCcnegoBaHUAM 3TOro Mupa.
<..>

‘-Iy,qeca GMonornyeckux cucTem

Buonormnyecknin npumep 3anncu nHpopmaunm B Manblx MacliTabax
BAOXHOBWI MEHS HA TO, YTOObI AyMaTb O YEM-TO TAKOM e, YTO cTano
6bl BO3MOXHbIM. Bbrosnorunsa - aTo He NPOCTO 3annUcb NHGOPMAaLINK; OHAa
ocyuwjecmerissiem YTO-TO Ha e€ OCHoBe. buornornyeckas cncrema Moxet
ObITb Ype3BbIHaMHO Mana. MHorne KneTkn o4eHb Maribl, HO OHU OYEHb
aKTMBHbI; OHM MPOU3BOAAT PasfiMyHble BELLECTBA, OHWN NepeMeLLatoTCs,
OHU LLUEBENATCH, N OHM AeNnatoT pasHble YAnBUTENbHbIE BELLN - BCE B
OYeHb HebonbLMX MaclTabax. Kpome Toro, OHM XpaHaT MHopMaLumnto.
PaccMoTpuMm e BO3MOXHOCTb TOr0, YTO Mbl TOXXE CMOXEM caenatb
BELLb O4YEHb ManeHbLKOW, 1 KoTopasi AenaeT To, YTO Mbl XOTUM, - YTO Mbl
MOXXEM U3roToBUTb OOBLEKT, paboTaloLwmin Ha 3TOM YPOBHE!»

U3 nekyuu, npodyumaHHas 8 KanugopHuUlUcKoM mexHorno2u4ecKkom
uHcmumyme Ha PoxdecmeeHckom o6ede AMepUKaHCKO20
gusuyeckozo obwecmea e 1959 e.



"

HaHoTexHonorma n ee naobperartens

K. Spuk Opekcnep, poa. 25.04.1955 .
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HaHoMeanuMHa 1 ee aBTop

Robert A, Froitas Jr.

Nanomedicine

Volume i: Baslc Capabliities

PobepTt A. ®panTtac, mn.
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HaHoMeanuMHa 1 ee aBTop

B rpaayLwiem CToneTtuu rnaBHbIN
aKLEHT CMeCcTUTCHa C MeANLMHCKOW
HAaYKN Ha MeaANLUNHCKYIO
NHXXeHepu. HaHoMegnumHa
npeacraBnT cob60l0 AN3anH U
NpomM3BOACTBO 601bLWOro yncna
MOJIEKYNAPHbIX KOHCTPYKLUHA,
KoTopble, byay4yn BBeAEHHbIMU
B OpraHM3M naumeHTa, CTaHyT
noaaepXxueaTtb B onpeaeneHHoM
COCTOAHWUU ero 340poBbe.

Robert A. Freitas, Jr. “Nanomedicine. Vol.
I. Basic Capabilities”.
Austin, Landes Bioscience, 1999, p. 17.

PobepTt A. ®panTtac, mn.
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Llenb HaHOMeAULMHbBI. caMOO8UXXYU,UECS
KOHCTPYKLUUM, OOHapyxmnBawLLme gedekTHble KNeTKu
1 n3ne4ymeaoLLme nx nocne NPOHNUKHOBEHNS B HUX
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© Copyright 1999 by Tim Fonseca.
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Cenyac: KOHCTPYKLUKU, NCMOSb3YOLLMe CYLLEeCTBYOLMe
B OpraHn3me u ero Knetkax TpaHCMOPTHbIE NPOLECChI

A4 noncka m riedeHund ,El,ed.)eKTHbIX KIMETOK
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" A
MoaynbHble HAHOTPaHCNOPTEPLI U X MOAYNU

Mopaynu:
3HO0COMONTUTUYECKUI 3. Bbixog u3
3HO0COM
HOoCcUTENb :;?
/ cnsan Q/D
O X Fl,qpo
nUraHgHbIN

MopoBbiii
4. Bxon B KOMMIIEKC

1. CBA3biBaHUe C
peuenTopom

G

3H,EI,OCOMa

PeuenTtopbl

o/ B-IMnopTuHbI
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BbiIGop Hy)XHOro moayns




"

BbiIGop Hy)XHOro moayns

PeanbHO coeaAnHAOTCA (pparMeHTbl reHOB,
KoaupylLwue COoTBETCTBYHOLME MOAYNN.
KoHe4yHbIN HaHOTpaHCNOPTEpP CUHTE3UpPyeTCcH
OMOTEXHONIOrM4YecKn Ha OCHOBe KoaupyroLien
nnasmuvabl
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Moay/ibHble HAaHOTPAHCNOPTEPbI U UX MOAYM

JNuraHgHbIN MOAYIb:
«y3HaBaHUe» KINeTKU-MULLEeHU
N BXo4 B Heé

Moayns ¢ MAN:
OocCTaBKa B Agpo

I

SHA0COMONMUTUYECKUN
MoAy-nb: BbIXOA U3 3HAOLMTO3HbIX
ny3blipbKOB

Moaynb-HocuTenb

JinraHpgHble Moaynu : 1) a—MeNaHUUTCTUMY/IMPYIOWMA TOPMOH, WK 2) anuaepManbHbii pakTop pocTta, unm 3)
MHTEpPJZIEUKNH-3, WIN 4) COMaATOCTaTHH,

obecneuusarot «y3HaBaHue>» cneayroLlinx pakKkoBbiX KJ/IeTOK-MULUEHEN:

1) MenaHoMa, uam 2) pak rososbl U weu, rmuobsiactoma, pak nuweBoaa, anMaepMonaHas KapumHoMma, nnam 3)
OCTpblA MMENIONAHDbIN JIEUKO3, Uin 4) HenpobsacTtoMa, COOTBETCTBEHHO.

Sobolev A.S. BioEssays. 2008; 30:278-287;
CoboneB A.C. Pocc. HaHoTexHos1orum. 2009, 4:36-38;

Sobolev A.S. In: The Biomedical Engineering Handbook, 4th Edition. Ed. by J.D. Bronzino, D.R. Peterson. Vol. 4:
Molecular Engineering. Nanomedicine. Boca Raton: CRC Press/Tailor & Francis, 2012 (in press)
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BHYTpUKNeTo4yHasa nokanmsauma MHT

A, DTox-HMP-NLS-EGF B knetkax A431; B, Te xe kneTkun A431 ¢ HK, okpaweHHon ToPro-3

Gilyazova D.G. et al. Cancer Res. 2006; 66: 10534-10540.
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doToakTnBaumnsa OTOCEHCMOBUIN3aTOPOB
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" A
BHYTpMKNeTo4yHas siokasmnsaumns
dhoToceHCcnbunnmnsatopos

XJIOPUH €4 npoTonopdupur 1X
& 7
* s doTtoceHCUGUNM3aTopbl
: He NoKanuayrTcs B

fAnpax KneTok —
CTPYKTypax, Hambornee
YyBCTBUTESIbHbIX K
aKTUBHbIM ¢hopmam
Kucnopopa

rnmoma Cg
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doToceHcMbunmnsaTtopbl, goctasssseMble MH

B A4pa KJIeTOK-MuULleHen, npnobpeTatoT
HaMHOro 60sibYyO 3PPEKTUBHOCTD ...
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A - (XNIOpUH e5)-HMP-NLS-DTox-EGF (¢) 1 cBo60AHbBIN XNTOPUH €4 (). B - (bakTepnoxnopuH p)-
HMP-NLS-DTox-EGF (®) n ceBoboaHbin 6akTepuoxnopuH p (0).

Gilyazova D.G. et al. Cancer Res. 2006; 66: 10534-10540.
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C - (xn10puH e5)-DTox-HMP-NLS-EGF Ha knetkax-muuweHax A431 (@) N «HEMULLEHHbIX» KleTKax
NIH 3T3 (A). D - cBO6OAHbIN XJTIOPUH €5 Ha KieTKaxX-MuweHax A431 (&) N «HEMULLEHHbIX»
kneTtkax NIH 3T3 (A).

Gilyazova D.G. et al. Cancer Res. 2006; 66: 10534-10540.
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doToAMHaAMUUYECKana Teparnus Mbilueun C
3AaNMMAEPMONAHON KapLIMHOMOMN YesioBeKa

1 I' Ll MNT-Chlorin

Control

0O 10 20 30 40 50 60 70 80 90
Time after inoculation, days Time after inoculation, days

Slastnikova, T.A. et al. Int. J. Nanomedicine. 2012, 7: 467-482
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HaHoO6MOTexHOoN0orma ANA BblJlaBJIMBaAHUSA
LUPKYJIMPYIOLLMX PAKOBbIX KJ/1IETOK

Device/ Technique Molecular Target Description Sensitivity Development Stage
CellSearch EpCAM CTC are immunoprecipitated from buffy coat samples using 1 CTCin 0.5 mL FDA approved
magnetic nanoparticles coated with anti-EpCAM antibody. blood

Subsequent staining is employed to improve detection

specificity. CellSearch is currently the only FDA-approved device
for CTC detection.

EpCAM, epithelial cell adhesion molecule;
CTC, circulating tumor cells

Platelet-poor
plasma

Buffy coat
(platelets and
white blood cells)

Red blood cells




" A
HaHOo6MOTexHOoNorma ANA BblJlaBJIMBaAHUSA
LUPKYJIMPYIOLLMX PAKOBbIX KJ/1IETOK
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KoHTposib c6opkn koMnnekca 6enok-QD
meToaoM FRET (no Clapp et al., 2009)

Biomolecule

T I___igand_s___,.f-f*"- Aem, QD

re represented by 4, ., and 1_ , , respectively.



28 OCTOBER 2010|VOL 467|NATURE|1061

ARTICLE

doi:10.1038/nature02534

A map of human genome variation from
population-scale sequencing

The 1000 Genomes Project Consortium*

The 1000 Genomes Project aims to provide a deep characterization of human genome sequence variation as a foundation
for investigating the relationship between genotype and phenotype. Here we present results of the pilot phase of the
project, designed to develop and compare different strategies for genome-wide sequencing with high-throughput
platforms. We undertook three projects: low-coverage whole-genome sequencing of 179 individuals from four
populations; high-coverage sequencing of two mother-father-child trios; and exon-targeted sequencing of 697
individuals from seven populations. We describe the location, allele frequency and local haplotype structure of
approximately 15 million single nucleotide polymorphisms, 1 million short insertions and deletions, and 20,000
structural variants, most of which were previously undescribed. We show that, because we have catalogued the vast
majority of common variation, over 953% of the currently accessible variants found in any individual are present in this
data set. On average, each person is found to carry approximately 250 to 300 loss-of-function variants in annotated

genes and 50 to 100 variants previously implicated in inherited disorders. We demonstrate how these results can be used
to inform association and functional studies. IFrom the two trios, we directly estimate the rate of de novo germline base
substitution_mutations to be approximately 10~°% per base pair per generation. We explore the data with regard to

signatures of natural selection, and identify ggmarked reduction of genetic variation in the neighbourhood of genes,
due to selection at linked sites. These method§and public data will support the next phase of human genetic research.

~115 HoBbIX MyTauuMn Ha 1 YenoBeKka 3a NOKosieHue



MyTareHHan Harpy3ka Ha [JHK yenoBeka

*B TeueHne cyTOK y yernoBeka
3ameLuaeTcsi okono 7 -10° kneTok
(v3 npumepHo 101%). 31O 3HAUMT,
4yTO nNpoucxogut 4-10%°
pennukaumn ocHoBaHun OHK.

*ToyHOCTbL paboTtbl AHK-
nonumepasbl: 1 owmbka Ha 10’
OCHOBaHWMN, TaK YTO 3a CYTKMU
ocyuwecTBnsercs 6onee 1013
owunboK (MyTaumn).

*Kpome TOro, npouncxogatr
CMOHTaHHble XUMUNYECKNe
nospexaeHuns AHK (okucneHwue,
ankunupoBaHue, CLUMBKW,
rugponus) ¢ yacrorom 10 Ha 1
KNneTKy B AeHb (Bcero 10'% Ha
opraHusm)




Retraviral Yector
Capaid Envelape

Rewerse

Transcripmasc

LY
l Genome

* Muclear

RMase H Membrane
-

- T (dissolved)

o

—

Heae-Cell | Therapausic “r



http://www.brown.edu/Courses/Bio_160/Projects2000/RCC/genegun.jpg
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'eH opHUTUHTpPaAHCKapO6amounasbl (OTK)
B X-XpoMocome

Nedekt OTK

&4

[ToBbILLEHNE YPOBHSA
aMMuMnaKka B KpoBU

AMMMAK HEUPOTOKCUYEH

4

TowHoTA,

OTKa3 OT MSACHOTO,
nporpeccupytoLlias
netaprusa, kKoma,
cMmepTb B ~ 50% crny4yaeB

Yactota gedpekrta — 1:30 000 (CLUA)



TpamquKaﬂ NMNOMNbITKa JiIie4HeHUsA reHeTn4ecCkKkoro
,qecbeKTa Cc npyumMeHeHneMm aaeHoOBUPYCHOIro BeKTopa

[xeccu encunrep (Jesse Gelsinger),
18 nert, He NepBbIv NAUNEHT C HEAOCTATKOM
OPHUTUHTpaHckapbomounnassbl (6% akT-Tm OTC ot

HOPMbI), NOABEPTrLLUNNCS reHoTepanun.
TpeTbe nokorieHne Ad-OTC BEKTOPOB C Aeneymnamu
yyacTtkoB E-1 n E-4

6 BO3pacTaloLLnX 003 B NEeYEHOUYHYI0

apteputo; go 1013 B nocnegHemn

OdmumanbHble NpeanonoXeHus
O BO3MOXHbIX NpuinHax cmeptu J.G.

1) BbicOkast TOKCMYHOCTb AaXke Ha ypoBHe 003bl Ne4

2) Bbicoknn ypoBeHb ammnaka y J.G.
3) Bo3moxHas napsoBupycHas nHdekumsa y J.G.

4) PekoMmbuHauUKns BEKTOpa C afeHOBUPYCOM AMKOro Tuna



" J
NMonunnekcobl (1)

NOJINKAaTUOH

Nnawu

\. Camoc0opka
——

NOJINAHUOH

noninnnekc
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NMonunnekcol (2)

SKpaHUPOBaAHHbLIW NONUMNJIEKC

Bnok-cononnmep nonMKkaTuoHa
c rMaponnNbHLIM NOSIMMEPOM
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ATOMHO-CcUN10Bass MUKpoOCKONUSA
HaHoOYacTULbl NOJIMIMNJIEKCa

Ulasov A.V. et al., Mol. Therapy, 2011, 19: 103-112
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[NopaBneHne pocta MenaHoOMbl MbILLEW
nonumnsiekcamm ¢ reHom «camoyoumncrTea»

¢ PEI-PEG-MCR1/DNA
W PEI-PEG/DNA

1200 -
l l A control

800 -

-
o
o
o

600 -

400 -

Tumor volume, mm®

200 -

Time, days
Durymanov M.O. et al. (manuscript in preparation)



MarHetodgekuums

vector

magnetic NH
particle H

Figure 1.15 Procedure of magnetofection. Gene vectors are associated with magnetic particles
coated with polyclectrolytes. Cells are cultured with the vector-magnetic particles under an external
magnetic ficld. As the magnetic ficld attracts the vector-magnetic particles toward the cells, almost
all the cells get in contact with vectors, and a high percentage of cells arc rapidly transfected.
(Plank 2003a)
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JITroundpepasHag akTMBHOCTb B MOJIOKe oBel

AKT-Tb Nouncpepasbl, OTH.ea.
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Western-blot ¢ aHTUTenamu npotus luc

TpaHcdekuua nnaamuaou pCMV-BLA-Luc, kogupyrowen XumMmepHbIn 6enok
B-nakTanb0yMuH YyenoBeKa - cBeTNsiYKoBas nouudepasa

Sobolev et al., J. Biol. Chem., 1998, 273:7928-7933



