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buorexHonorus

HayKa u cpepa NPOU3BOACTBA, UCMO/Ib3YIOLLUE
buonornueckme npoueccbl U areHTbl A1
LiesieHanpaBAeHHOro BO34eUCTBUA Ha
NPUPOAY, a TaKXXe ANsi NPOMbILLJIEHHOr O
Nosy4YeHUs NoJsiesHbiX A4S YesoBeKa
NPOAYKTOB.

OTPACIJIb COEPA
NMPOU3BOLOCTBA

cucrema NOHATUN Cucrema HayKOeMKuUx
U 3aKOHOMepHOCTen TeXHONnorun
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OCHOBaHHafa _
< Ha 3HaHuax :
Forest- P%sed Sector & { .
\ ' Cenekuus XUBOTHbIX
MHaycTpuanbHas
ouoTexHornorma |\ Sugfligm
Bio-Technology

—

' PacteHua ansa dyayuiero

[ B. Wapos., 2013 ]




OBPA30BAHUE

bakanaBpuaT
(cneunanureT)

BbuorexHonorua

NMuweBas
onoTexHomnorus

BbnouHxeHepusa u
onomHdopmaTHKa

Marucrtpartypa

MonekynsipHas U Krneto4yHas
onortexHonorus

NMpombiwrieHHaA OMOTEXHONOrus
BbnouHxeHepus
ArpobunortexHonorus
MepouunHckaa bnorexHonorms
JKOOUOoTEXHONOINA

NMuweBas buoTtexHonorus



BUOTEXHOIOI A

(bios, teken, Logos)

1919 - Kapn 9peku
. _ B BeHrpuum npeanoxun TepMuH:

«Biotechnology of Meat, Fat and MilkR Production in an
Agricultural Large-Scale Farm», bepnuH, 1919

«BT — Bce BuAbI paboT, Npu KOTOPbIX U3 CbIPbS NpPU
NOMOLLM XUBbIX OPraHU3MOB NPOU3BOASATCA Te UMK
WHble NPOAYKTbI»

BIOTECH =BT =bT




JTanbl pa3Butua bT

| aTan - amnupuyeckum (ap. BpemeHa - koHeu XVIll)

Meconotamus, Erunet, Kutan, Op. Npeuus, Op. Pum.
XneboneyeHune, cbip, NMBOBapeHue, BUHoaAenme, TKa4ecTBo,
Bblerika KOXu

Il aTan - buotexHu4veckuu (XIX — neps. non. XX)
Espona u CLLUA
3aBoackoe Npon3BOACTBO: bMoras, opr. KUCNOTbl, aHTUOUMOTUKM,

BUTaMWUHbI, (hepPMEHTbI.

lll aTan — reHoTexHn4eckum (c cep. 70-x rogos XX)

Pe3koe pacwupeHue «knyba bT»
BHeapeHne metogoB reHHOW MHXEeHEePUU U OMOUHGOPMATUKKN U
nepexon Ha NOCTreHOMHbIe TEXHONOrnmn




TpaguunoHHoe noHnmaHume bT

BepMHKYJILTHBHPOBAHKE (JIAT VErMEs — YCPBL) Npouece nepepaboTk Opraiuueckux 0CTaTKoB
IIOYBLI B I'YMYC, HOBBIUAK MM ¢ IZI040POAHE ¢ HCIIOAL30BAHMEM J0AKACBBIX uepseit (1500 sujaos, B
OCHOBHOM, 13 ceM. Luvbricidace. lapsun nva 1 m° 300 ocobeit. C konua 40X Havyaun BeIpallHBAaKOT Ha

ObrToBBIX 0TX0/aX B CLUIA Ha kopm (50-70% Ocenkos).
[ 'YMYC — KOMIIJICKC OPIaHHYCCKUX BCLICCTB.

= vermes — 4YepBb Luvbricidae

» Xs1eboneyeHue...



no 1970-x rr.

K BT oTHOCMNU NpOU3BOACTBA,
B KOTOPbIX NPUMEHANUCH
MUKPOOpPraHU3Mbl

(om npombIiweHHO20 nueosapeHus
d0 ebinycka aHmubuomukos)

1984 r. - uneHbl EBponenuckoun
Accouvauum buotexHonoruu
NMPUHANN COBPEMEHHYH0

dopmMynnpoBKy

EUROPEAN FEDERATION OF

BIOTECHNOLOGY




BnooobLekKT

LleHTpaJibHbIX U 06s13aTeNbHbIN 31eMeHT BT
NpoM3BOACTBa, onpeaensrowmm ero cneunduky

Mo npon3BOACTBEHHbIM
byHKUMAM

MpoayueHT: BuokaTtanunsaTop
® TMOJIHbIXA CUHTE3 LieN1eBoro KaTanus onpeaenieHHoU
npoaykra uyepes paa 6uoxMMmnyeckon peakumm,
nocneanoBaTesibHbIX MMelIoLLEeN K/TIoUYEeBOoe 3HaYeHue
chepMeHTaTUBHbIX OIS NoNlyyeHUs! LLesieBoro
peakuumn npoaykra




OcHoBHasA 3agavya coBpemeHHou bT

CO3AABATb HOBbIE BUOOBBEKTDI

(HoBble copTa pacTeHUU, NOPOAbl XXUBOTHbLIX U
LWTaMMbl MUKPOOPraHM3MOB, UMeoLLue

XO3fINCTBEHHO LieHHble NPpU3HaKu, ctTabuabHo
nepejatoLimecs no HacAe4CTBY)




Cnocobbl co3gaHua nonynauun

/i "\ OT6Op M3 NPUPOAHbLIX COOBLLECTB

W BHyTpuBMaoBas rmbpuamsaums

DOuandyecknm n XMMm4eckmni
MyTareHes

OThaneHHasa rmopunansayns
N reHeTnveckas MHXeHepus

[ A. Pe6bpuxos, 2010 ]




Kakmne npusHakn
XO3SIUCTBEHHO LUeHHble?

= YCTOMYNBO NepeHOCAT HebnaronpusiTHble
yCcrioBus

= 3 heKTUBHO UCNOSb3YIOT COSNTHEYHYHO
3Hepruo

= Co3[al0T YNCTbIN NPOAYKT C
MWHUMaAlbHbIM 3arpsi3HeHuem
OKpy>KarLieun cpeabl

= [lpyucnoco6neHbl K NPOMbILLSIEHHbIM
yCIIOBUSIM




OCHOBHbIE O0OBLEKTbI
onotrexHonoruum

= DakTepum knweyHonm nanodyku Escherichia coli




Saccharomyces
cerevisae

= KynbTypbl 9yKapuoTUUYEeCKUX KJIETOK BbICLUMX
OpraHuU3mMoB



TpaHcreHbl B Npoun3BOACTBe

6onee 900 coptoB [M pacTeHun,
OoTHocAwuxca K 50 Buaam, co34aHbl

U goBedeHbl A0 NoJfieBbiX UCMNbITaAaHUMN

6onee 100 coptoB 'M pacTteHu#
AOoNYLEeHO K NPOMbILUIeHHOMY




>

| Hcxoaras obpaborka |

I PepmeHTaAHA |
u 6morpanchopmanmsa |

Komeunas o6paborka ‘

BT
npouecc




HanpaBneHusa b1

l

Kneto4yHas
UHXXeHepus

/

Mukpo-

buonornyeckas

NMPOMbILLIZIEHHOCTb

leHHad

NHXXeHepus




ba3unc coBpemeHHoun bT

= KnetoyHasi Teopusi U reHeTUKa.

= [lporpecc B «Knaccu4ecKmnx»
TeXHOJTIOrnsAX»

» HoOBble BbI30BbI LUBUNN3aLumn
» KyNnbTYPHO-3TUYECKMNEe U3SMEHEHMUS
» UHdpopmMaUumMoHHaA peBonLUUA



CTpykTtypa coBpeMeHHOU BT

buonorusa, pusmnka, xmmMus AnnapaTtypa, MalULMHOCTPOEeHue

N

BUOTEXHOJIOINA

NMpombiWsieHHan Ko
MUKpOGMONOrus eToOYHas MH)XeHepus
besnkoBas HXXeHepHs FeHeTUYecKas MHXKeHepus
Jxkonornyeckana bT UMmMmyHonornyeckana bT

v

JHepreTunyeckan bT



NMPUHLUUINDBI BT

1. SkoHOMMYecKkaa obocHoBaHHOCTL. BT BHeapsaeTca TONbLKO
TOraa, Kkorga Henb3s 3¢pPeKTUBHO UCNOSb30BaTb
TpaaAUUNOHHBbIE TeXHoNoruu. Hanpunmep: cuHTe3
aMMWHOKUCIOT.

2. Llenecoobpa3Hbin ypoBeHb pa3paboTok. O6bLem (MacwTab)
NpPou3BOACTBA, CTeNneHb OMUCTKMN NPOAYKTa, YPOBEHb
aBTOMaTMU3aumm — onpeaensaroTcA 3KOHOMNYECKOU
uenecoobpa3HocTbio. CpaBHuTE: 1 Kriroa
BbiCOKOO4MLeHHoro papm. lNpenaparta u COTHU TbIC. TOHH
Ouorasa.

3. Hay4yHasa o60CHOBaHHOCTL. ATO NO3BONSET 3apaHee
NpoBeCcTn pac4yeT Bcex napameTpoB u pexmmoB BT npouecca.
4. MpUHUMN MaKCUManbLHOro CHMXXeHus 3aTtpar. NMpumep:
ucnonb3oBaHue aHeprum ConHua, ecTeCTBEHHbIX
OuopeakTopoB - NPUPOAHbLIX BOAOEMOB U T.N.



NMPEVUMYLLUECTBA BT nepen XT

 Huskas aHeproemkoctb. BT coBepLuatoTCca Nnpu HOpManbLHOM
AasneHnu n 20-40° C

* Acnonb3oBaHue CTaH4APTHOro OAHOTUMHOro o6opyaoBaHUNA

e BT HecnoxHo caenaTb 6e3oTxogHbIMU. OTXO0AbI OAHOIO
NPOu3BOACTBAa MOXHO NnpeBpawaTb B LLleHHble NPOAYKTbI C
NOMOLLbLIO MUKpPOOpPraHu3amoB B xoge apyroro bT.

e JKonoruyeckas ymctora. bT He TONbLKO He 3arpsAX3HAIOT, HO
4aCcTO OUYMLLAIOT OKpPYKaloLLYyHO cpeAay.

e BT He TPeOYyOT KPYNHbLIX KanUTanbHbIX BSIOXKEHUU U
AoporocTrosilen annapartypbl.



Metoabl BT

M MKpOGMOnOFM YyeCKue m umtorniormnyeckKkume
(MUKpOCKoOIuUsi, KllemoYHble mexHoJsio2uuU: KyJibmusuposaHue,
2ubpudu3szayusi, peKoHcCmpyKyusi u op.)

MonekynsipHo-6uonornyeckue
(MosieKynsipHbIe U 2eHHbIe MexXHos102ulU: PeKOMOUHO2eHe3,
CeKeeHupoesaHue, ¢hazoeklill U KIlemoYHbix ducnnel u np. )

PU3nKo-xmmnyeckKue
(MymaeeHe3, UHCmpyMeHmMarsibHble Memodsl! U rip. )




Camaa mogHaga Hayka
nocrnegHux OecATUNeTumn

TeMnbl pocTa KonoccarnbHbl,
HO ele ObIcTpee pacTyT
oxugaHus. Nopaxaert
00BbEeM UHBECTULIUUA U
KONn4yecTBO HOBbIX BT
KOMMaHUW

HayuHble pa3paboTku
CTPpeMUTeNnbHO BHeAPALOTCA
U NPUHOCAT OLLYTUMYHO
Nosib3y LUBUSNTU3ALUMN

BUOTEXHOJI0I A

OHM XKe pacKkanbiBarOT
oowWwecTBO, CTAHOBATCH
MCTOYHUKOM CTpPaxoB,
npeaMmeTomM AUCKYCCUN U
npPoTecToB




¢ PbIHOK BEUOTEXHOJOIMU

Uucno gwpm
Konu4yecrBo pad oT aoumm x

Konu4yecTeo paboTai v
(B nepecyere Ha PMpMy)
ODOopoT (3, MIM.)

ODopoT B nepecyere Ha

upry (3, MNH.)
PbIHOMHAA CTOMMOCT b
AKUMOHEepPHOro Kanurana

($, MNH.)
Yucno NnpoayKIOB, Haxo-
AAUMXCA B n;) ouecce
paszpadoria *’
Yucno BbINaHHbLIX NareHToB
Pacxoabl Ha HUOKP

($, prm.)
Yucno dmpuM, odupars -HO
3P EernucTpMpoB aHHbIX HA
oup e




O6vem mupoeoro peiHKa buortexHonoruu,
MApA AONNapoe

600

PbiHOK BT

2020

Ucmounuk: Frost & Sullivan.
CermeHTayMa MMPOBOro pblHKa OMOTeXHONOIMH
OGvbem pobiHKa (2013): ~ 270 mnpa gonnapos

B EvodapmaLiesTvKa u BuomegmumHa
O NpombiwnerHble BUOTEXHONOrUA U
OMO3HepreTuka

@ Arpobuo- 1 NPUPOA0OXPaHHbIE
OuoTexHONOr UK




PbIHOK BUOTEXHOJIOMI

BuoTexHonoru4yeckne coupmMbl, Bxoaawme B peutUHr Nasdaq-100

Abgenix, Inc. Amgen Inc.

Biogen, Inc. Cephalon, Inc.

Chiron Corporation Genzyme Corporation

Gilead Sciences, Inc. Human Genome Sciences, Inc.

IDEC Phamaceuticals

ICOS Comporation Corporation

ImClone Systems

Immunex Corporation
Incorporated P

Invitrogen Corporation Medimmune, Inc.

Millennium Pharmaceuticals,

Protein Design Labs, Inc.
Inc.



I PoiHok BT CLUA (2000-2013)

I Boipyuka (mnpa aonn.)

I N T Y

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

[TpumevaHue: NPu pacYemax yHumbI8aAUCS MONLKO COLNKU C PoiIHOYHOU Kanumanuiayued
6onee 50 man donnapoe. Mcmouruk: Renaissance Capital.




KpynHeuwiune caenkm
NASDAQ (2013)

Komnauuna Cymma IPO, OCHOBHOE HaNPasNeHWe UCCNEA0BAHNIA
MAH gonn.
Ophthotech 167 TepPanesTHUYECKMe peweHna ana odranomMonormm
Portola Pharmaceuticals 122 AHTUKOArYNAHTBI ANA XPOHUYECKH BONbHBIX NAUMEHTOB
Agios Pharmaceuticals 106 OHKONOrMYECKHEe 1 peaxue reHeTunyeckue sabonesanmn
Foundatuon Medicine AMArHOCTUKA OHKONOrMYeckux 3abonesanmni

BIND Therapeutics 81 AAPECHANA A0CTABKA NEKAPCTBEHHbIX CPeACTB
Hecmounuk: FierceBiotech.




MWUPOBOW PbIHOK BT

BenukobputaHus -
50% wnHBECTULNI
B BT B EBpone

FepmaHus - 2. PbIHOK

MUpa U KpynHewuwnn
B EBpone

®OpaHUuA - nuaep
OuopeakTopoB
uarpo-6T

=

G

CLUA -1300 BT
KOMNaHuw -
abc. nuoep

Bpasunus - 2

Benbrus - max 6T Ha
Oywy HaceneHus,
16% pbiHKa EBponbl

OaHus - nuaep pbiHKa
3H3MMOB M MHCYNWHA,
naTeHTHaA U UHBECT-
"NnpuBnekaTenbHoOCTh"

MecTo np-Ba
ounoataHona
narpo-6T

W3paunk - caMmbli QUHAMUYHBIN
W npuBneKaTenbHbIN pbIHOK BT
B MUpe, Nnaep cTpartanos

UHanA - 2% MUPOBOro pbiHKa
20% rogoBoro npupocra
BakuuHbl, TMO-noceBbl

MOCKOBCKAR
BHUPXA

ANOHWA - 2 pbIHO
Mupa, buocapm.,
nugep nmnopTa

Kutan - 40 mnpa.
Oonnapos roc.
NoanepPXKu,
nuaep npupocra

ABcTpanus -
5 ppiHOK BT,
3Ko- U arpo-BT




JIlnaepbl no BbipallnBaHuio
TPaAHCreHHbIX KynbTyp

Kenaba™ Kumei*
$2annm 3.7 s ma
PRnC, Eyxypysa, con /| Xasorwroess, vosenrm

TOOO . M
{ TAIRER Depe

Hndun"®
S4mmra

N scorwrrmes

Srannunm*
OS5 v

Clz4*

640 vanra

Cox, xyxypysa,
LIOCETINX,
panc, Iabro
COTIRR. JDODPNE,
COQpERY CSexR

Eyxypria

4P Ascmpainn®
b AE'S 12 02z

Eysypraa, cox,
L3COreerIex

oo, pasc

Spaiuras*
NAvanm

Apeemune™
2 3xamirs .‘;'».".‘r;' J6Q 3 N N

Cen, xyxypryaa S
p S bions pp_- o

Lan ywyprae

Herossonx: Clive James, 2009




MHBECTULMOHHbIVN TPEHA

» ¢hepMeHTbI AN NPOoU3BOACTBA CNUPTa U
NnMBOBapeHuns

» hepMeHTbI ANA CUHTETUYECKUX MOIOLLUX
cpencTB «Bio»

= KOMMJIEKCHaA nepepadboTka bMomacchl Ons
noriy4yeHna MoMeaNLUUHCKMUX U NMULLEBbIX
npenaparos

= MmeaAMUUNHCKHNE U BETepUuHapHbie
ANarHOCTUKYMbI U JNieKapCTBa

= MPOOUNOTUKHK




MHBECTULMOHHbIVN TPEHA

= (hepMeHTbI AnA nepepadboTKkm oTXoA0B NMULLEBOU
N TEKCTUSTIbHOMN NPOMbILLUJIEHHOCTMU

= KOpMOBbI€E A00aBKU AnS XXUBOTHOBOACTBA

= OMornoruvyeckume cpeactBa 3alWUThbl paCTeHUNDb

= OakTepuanbHble yaoopeHUsi U BEPMUKYNbLTYpPbI

= fpenapaTbl NS OMMCTKU BOAbI U
ouopemeamnaLum 3arpsi3HeHHbIX NO4B

= npenapaToB AJ1A opraHusaunmn HecpTenooObIYU U
pyaooboraiweHus




BUO3KOHOMUKA

3amMeHa XMMWYECKUX npoLeccoB U NpoaykToB Bruonornyeckumm
Mcnonb3oBaHne Bo30HHOBNAEMBIX PECYPCOB W OTXOA0B
Buopa3snaraemele matepuans| HoBble BuoakTuBHele cybcTaHyum
YCTonunBoE CenbCcKoe X03ANCTBO be3sonacHaa nuua

ArpobuoTexHonorum Mpom. GuoTexHonorun MpoayKThl NUTaHUA Men. 6uoTtexHonoruu
reHbl LEHHbBIX TPU3HAKOoB, meTabonuyeckan WHXEHEepPUA. besonacHocTb M KayecTeo,
MOMeKyNApPHaA CEenekuus, HOBblE (IePMEHTHI 1 NPOLECCH, (hyHKUMOHANbHbIE ANarHocThyeckne CUCTEMEI,

(hapmnpenapaTtsl 1 TEXHONOMN

KNOHNPOBaHKE, nepepabotka B0300HOBNAEMOr0 ChIpLA NPOAYKTH! MUTaHWS,

TEE,
reHeTMKa pUTONaToreHos, W oTx0A08, Guomarepuans, nepepaboTka Chipb " “?0"63B°ACT33
pactenna-onohabpukn buoreotexHonornu, Guopemegnauua HOBHIC OUDMaTePAnG]

obnactv npumeHeHUs

1]
MOCTrEHOMHAA BUOTEXHOIIOIMMA

OT NOHUMaHWNA MOJTIEKYNAPHbIX OCHOB
K HanpasBneHHOMY KOHCTPYMPOBaHUIO NPOLIECCOB U 00 bEeKToB

£

TpaguuMoHHas bMOTEXHOMNOIrnA: usnko-xuMnyeckas buonorunsa:
KPYNHOTOHHAaXHbIE Npouecchl MonekynsApHasa buonorua
TpaauUMOHHAA cenekuns MHTErpauns reHOMUKa W NOCTTeHOMHbIe
NPUPOAHbIE WTaMMbl nnatgopmel, BUoxummus,

DuonHxeHepua

MUKpOOUOnorms:
BuopasHoobpasune, akcTpemodunsl,
reoxumuyeckan aeATensHOCTb



[TlpopuTeTbl Ppa3BUTUSA
onotexHonorunn (bT-2020)

BbuodapmauyeBTuka u buomeguumnHa
MpombiwneHHas buotexHonorus
BbuosHepretuka

Cenbckoxo3aucTBeHHasa buorexHonorus
Muwesana bunortexHonorus

JlecHaa 6uoTexHonaorus

JKosorunyeckas buorexHonorusa

u3z KOMIJIEKCHOU MPOrPAMMAb|

pa3zsumus buomexHonozaul 8 PQ

Ha nepuod do 2020 20da, Moan.
B.B. [TymuHbiM 24.04.12



AMOMLIMO3HbIE MHOAUKATOPbI

bT-2020

- yBeninyeHue B 8,3 pa3a obbema
notpebaeHms npoaykumm bT

- yBe/InvyeHue B 33 pa3a obbema
NPOU3BOACTBA

- AMMoOpTO3amMelleHue B otpacaum Ha 50%;
- YBe/IYeHune 4011 DKCNopTa B 25 pa3;
- BbIX04 Ha Aonto B 3 % BBIT



[Mporpamma BT 2020

3Tanst peanu3aumm
e |aran~—2011-2015rr. - Pa3BUTHE BHYTPEHHErO CNPOCA W IKCNOPTA BHOTEXHONOIMYECKON NPOAYKUMM;
e Il aran = 2016-2020 rr. = QOPMMPOBAHME MHCTHUTYLMOHANLHLIX YCNOBMH ANA nposeaenus raybokon
MOACPHHUIAUMM TEXHONOIMYECKOH 0a3sbl COOTBETCTBYIOWMX OTPACNEeH NPOMBLILNEHHOCTH 33 CYET MACCoBOro
BHEADEHUA B NPOU3BOACTBO METOL08 M NPOAYKTOB BHOTEXHONOIMA.

®  CTHMYNMPOBAMME CNPOCA (roCyA3PCTSEeHMBLIC 3aKYNKKM, YCTAHOBACHME HOBLIX CTAaMAAPTOB M TEXHMYECKMX
pernamenTos; GuHaIHCOBaAA NOAACPKKE OTPAMNEH, COALHCTEME NOKANMIAUMM HHOCTPAHHBLIX NPOKIBOAMUTENEA)
NOBLILEHME KOHKYPEHTOCNOCOBHOCTH BHOTEXHONOIMYECKHX NPEANPHATHI (rpanTel u BeCNPOUeHTHBIC 3almbl
ans duramcuposanmna nporpamm HAOKP mansix ¥ CpeaHmx KOMNAHUKA, YCUMNEHHE NPUOPUTETa PA3BHTHA
OMOTEXHONOIMIA B ACATENLHOCTH MHCTMTYTOB PA3BMTUA, NOAAECDMKA IKCNOPTA, PAIBHTHE MHHOBALUWOMMHOM
MHPPACTPYKTYDLI)
passuTue oOpazosanma (Co3aanme HOBLIX 0OPA30BATENLHBIX CTAHAAPTOB U NPOrPamm)

PA3BUTHE HAYKK (yBenuuenue roCyAapCTBeHHOro OUHINCHPOBANMA HayKK; pa3palorTka Crpareruyeckmx
NPOrpPamm MCCNeQ0BaANNK)

PA3BUTHE IKCNEPUMEHTANLHOW npom3soacTBeHHOn Basbl (Co3aaHMe HUHHOBAUMOHHON MHOPACTPYKTYDLI;
CTHMYNMDOBAHME  COZAAHMA  NPOMBILWNEHHBLIX M ONLITHO-NPOMBILNEGHHLIX  NPOM3BOACTE  ANA
KPYNHOTOHHAMMHOIO BLINYCKA)

ycunenume koonepaumm  Onanec-Hayxa-obpazosanme (copencrasme QOPMMPOBAHMIO ¥ Peanm3aumm
TeXHONOrMYecKkux nnardopm)

NoAAePMKa GHOTEXHONOIMIA B PervoHax (CO34aHME PErnOHANLHLIX KNACTEPOB M COACHCTBME DEeaNM3aumMm
PErMoOHANLHLIX NPOrPaMM PAIBUTHUA BHOTEXHONOIMIH)

MEMAYHAPOAHOE COTPYAHMYECTBO (YHaCTHE B MEXAYHAPOAHLIX HAYNHO-MCCNCAOBATENLCKMY NPOEKTax;
NPUBNEHLHMUE MENAYHADOAHBIX KOMNAHUA ANA COBMECTHBIX NPOEKTOB)




HopoxHaa kKapTta «Pa3Butue
BT n reHHOU WHXeHepuUUn»

Noxasarens 2012 2015 2018
O6vem notpebnenns GHOTEXHONOrMYECKONH NPoAYKUMK (Mapa pybaeit)
Lonn Guopasznaraemoix marepuanos 8 obuwem obveme norpebasembix
uigenmn (%)
Lona MOTOPHOro 6MOTONAMBA M ero KOMNOHEeNHTOB 8 obwem obveme
norpebnenun ronauea (%
Npou3ssoacTso reepaoro Guoronnmsa (Mau 1)

LONA IHEPreTHHECKON YTUAM3AUMM OTXOA08 CeNbCKOro XO3ANCTEA,
neconepepaborTku, NUWEBOH NPOMBILNEHHOCTH

YaenoHoiit sec ¢/x orxonos, nepepaborantbix BUOTEXHONOIMYECKUMMU
METOAAMM

POCT npuMmeHeHna BHONOIMYECKHX CPEACTB 3aLLMTDLI PACTEHUIA U
MUKpobuonormyeckux yaobpenni (% x 2012 roa

Lons nmnopra 8 noTpednennu BUOTEXHONOIMYECKON NpoAYKUMM (%)




[Mpuoputerbl bT-2020

O6bem duHaHCMpOBaHMA KoMNAeKkcHOM NporpaMmmbl PassmMTHa GMOTEXHONOTMIA
B Poccuiickon ®eaepaumnn Ha nepuoa ao 2020 roaa (mapa pybnen)
BCErO: 1,2 tpau pyGnen

M GuodapmauesTHra
M BMOME DHALUIHE
M ArpobHOTEXHONOMMM M NULLEEDIE DHOTEXHONOMM
M MpOMBILLLISHHDIE DHOTEXHOAOTMM
B BMo3HepreTMKa
i NMpUPOa0OXPIHHDE DHOTEXHOAOMMK
| NecHbie GUOTEXHONONS

W MOpCKme GHOTEXHOAOMM




KnroyeBble nporpammbl bT

2020

Pazsutie GapmMauesTHHeCcKon 1

MEAULMHCKOM NPOMBILNEHHOCTH Ha

2013-2020 roant

dUN «Pazsurne
dapmauesTHIeCcKon ¢
MEANLUMHCKOM
NPOMBILNEHHOCTH Ha nepuoa
20 2020 roaa v AanbHerwyo
NepcnexTMay»

Focyaapcreexnan nporpamma Noanporpamma/®LN ®oxyc nognporpamm:/dLUMN

bapmauesTM4eckas NPoAYKUMA
Me AN LUMHCKHE HIRLNUA

locypapcreentan nporpamma
PA3BUTHA CENBCKOTO XO3IANCTBA 1

PeryAupoBaHna PoiHKOB

CeNbCKOXOIANCTEBEHHOM NPOAYKLMM,

ChIPBA U NPOAOBONLCTEMA Ha 2013-
2020 rogul.

Noanporpamma «TexuuyecKan
U TEXHONOIMYECKaRA
MOAEPHU3AUMSA,
MHHOBALUMOHHOE PA3BUTHEN

Buonoryeckne CpeacTsa 3awmTel
pacreHni u mukpobuonoruyeckue
yaobpenua

nepepaborka ¢/x orxogoe
BUOTEXHONOIMHECKMM METOA0M
co3panmne SHOIHePreTUHLeCKMX
YCTaHOBOK

PazsuTne NPOMBILNEHHOCTH U
NosbileHKue ee

KOMKYPEHTOCNOCOBHOCTH

Noanporpamma
allpombiwnerHpie
BroTexHoNorMm»

buopaznaraemoie marepuansi
NECHBIE NPOMBILLNEHHBIe
BuoTexHoNormm

-

~




|  OpaunBepbl pbiHKa BT B Poccumn

PacTywme pacxoapl rocygapcrtsa Ha 3aKynky AOPOrocToswMx Npenapartos no nporpammam
AONONHUTENbHOTO NeKkapcreeHHoro obecneyvenna (A10).

locypapcTseHHoe GuWHAHCMPOBaHWE NPOrpamMm MMNOPTO3aMEWeHHMA BUOTEeXHONOrMYECKMUX
NeKapcTs.

KnacrepHas nonuTuka, cnocobCTayiowan NpUBASYEHMIO 3apyBemHbIX MHBECTULMHA.

MHBECTULUMM MHCTUTYTOB pPasBuTMA, nossonswwme obecneunts GUHAHCMPOBAHME MONOABIX
MHHOBAUMOHHbIX KOMNaKHKWIA, a TAKIKE OPraHu30saTth TpaHcdep 3apybemHbiX TEXHONOTUA.
Pacwupexue HauMoHaNbHOro KaneHaapa NPUBMBOK, CTUMY/IMPDYIOWLEE POCT PbIHKA BaKUMH.

DOKYC Ha NPEeBEeHTUBHYIO MeauuuHy cnocobcersyer pacwupenuio cermexta nabopatopHoi
ANArHOCTHKM, BKNIOYAA CO34aHME HOBbIX ANArHOCTUYECKMX CUCTEM, NOMCK HOBbIX BUOMapKepos.
PacTyuiee 4uMcno XMpPYPru4eckux BMEwaTtenscTs — $akTop pocTa Cnpoca Ha MeguMuMHCKue
n3genus n3 6MOCOBMECTUMbIX U BMOpa3naraemelx MaTepManos.

PaszsuTan OTEYeCTBEHHAA MHAYCTPMA MHPOPMAUMOHHBIX TEXHONOMMM MOXET CTaTb 3a4enom
KOHKYPEHTOCNOCOOHOCTM POCCHMIMCKOro peliHKa BuonHdopmaTHKu.

MHTEHCMBHOE Pa3sBUTHME CENbCKOro X03AlCTBa B PD npeanonaraer 3ameTHbin pocT notpebnexus
UMMYHODMONOTrMYECKOM NPOAYKUMM ANA XXMBOTHOBOACTBA, KOPMOBbLIX A00aBOK, a TaKwe
obycnasnueaet HEOBXOAMMOCTE YTHAM3ALMMK U HEHTPaNM3auuu pactywero obbema oTxo0408.
COXpaHRIOWMINCA  BbLICOKMW  nNOTEHUMan wumnoprosameweHma B  BuodapmauesTuke
(aHTHOMOTHKM, TOPMOHbBI), NPOMBIWNEHHBIX BuoTexHonoruax (pepmerTsl), arpobuorexHonornax
(npemuKcol n BenkoBo-suTamuHHbie A00aBKKM, BaKUMHBI, aHTHOMOTHKMK).




| OrpaHuyuTtenu pbiHKa bT

HebnaronpuaTHaa MaKpPOIKOHOMMYECKAA M NOAMTUYECKAA CUTyauMA CO343I0T DMCKW NpM
peanu3aumm UHBECTULUMOHHBIX NPOEKTOB B Poccuu.

Ycrapeswan npombiwnedHHaa 0a3a oTeyecTBeHHbIX OMOTEXHONOrMYECKMX KOMNaHWKW, He
cepTuduumpoBarkblx no GMP, cCywecTBeHHO OrpaHMYMBaeT BbINYCK MWHHOBAUMOHHbIX
NPEenapaTos ¥ BbIBOA UX Ha 3apybeHbIe PbIHKK.

BbiCOKan 3aBMCMMOCTD OT MMNOPTA, Hanpumep, B obnactu npoussoacTea BUOTEXHONOTMYECKUX
cybcTaHumi.

Hepoctatok KsBanuduuMpOBaHHbLIX KaapoB, OTCYTCTBME COBpeMeHHblx obOpa3oBaTtensHbix
NPOrpamm NPensaTCTBYeT BHEeAPEeHW IO BMOTEXHONOIMIA Ha AEHCTBYIOWMX NPOU3BOACTBAX.
Cywecrsennbii geduunt duHancuposanua HUOKP, 8 yacTHoCcTM nogpasaenenui PAH.
«MONOBMHYATOCTEY roCyaapcTBeHHbIiXx nporpamm nopgepxkm HUOKP we nossonser gosectu
pa3paboTkM A0 CTaaMM KOMMEPUMANM3auMM WM OpraHM3auMu NPOMbILLNEHHOr0 NPOM3BOACTBa
HOBOW NPOAYKUMM.

HeacHsle NpaBuna NOKaNU3aumMm AN MHOCTPaHHbIX BMOodapMaLeBTHYECKMX KOMNAHWK, a TaKKe
OTCYTCTBME AaHANOrM4YHbIX NPOrPaMm B APYrux cermeHtax OMOTexHONOrMi, He CTUMYAUMPYIOT
NPUTOK NPAMBIX MHOCTPAHHbBIX MHBECTHULMM B IKOHOMUKY PO,

OTCYyTCTBME COBPEMEHHOro 3aKOHOAATeNbCTBa, CTaHAAPTOB WM TEXHMYECKUX PpPErnameHTos,
IKONOrMYECKUX CTaHAapTOB, CAEPMMBAET Pa3BUTHE OTAENbHBIX CErmMeHToB OuoTexHonorum
(Hanpumep, Ouogerpagupyembie nNOAMMEpPbI, OuoOnorMuyeckMe CpeacTsa 3alMTbl PacTeHMM,
KNETOYHBIE TEXHONOTMKM M AD.).




Paseutue B 2014 rony
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'K Meramukc (Betdapm)

NMpegnpusaTne B cocTtaBe KpynHeuweu B
eBponeuckon 4actm Poccuum komnaHuum no
pa3paboTke U NMpPou3BOACTBY NMPEMUKCOB U OerikoBoO-
BUTaMWUHHO-MUHeparibHbIX KOHLUEHTPaToOB AN BceX
BUOOB CEJIbCKOXO3ANCTBEHHbIX XXWBOTHbLIX U NTUL



EBpona-buodapm

+PeanscTpyNgHA NPOKIZoACTES

NEXIPCTHCHNBIX NPENIPATOS W as [j NOCTAR0EXa M3 NPONSIENEHHOE NPON3BOACTED HHHOBAWWOHHLIX Pa3padoTox
GHONOTHYECKN AKTHEHLIX ROGABOK

& CODTEBETCTENM CTAHA2pTa GMP EC-

:} PeaosCTpygna ¥ MOACPHMISUNA CYWCCTRYIWETD NPORISOACTES

wOPr aNMIAGRA NPOMMIUNENHOND NPONIBORCTRS
IXONOFNYECEM WNCTHIX NEXAPCTEEHNSIX
MPENapaToE # PYHKYMOHANLHBIX NHLEBLIX
RPOLLYKTOS M2 OCHOBE PACTHTEABNOTO CHPLR

8 COOTBETCTENN CTannapTa GMP EC-

-
<DpraHiIagnA NPOMLILNEHHOND NPORISOALTEA
IKONOCHYELIM NHETOR KOCMETHYLCKGR
PPOAYKUMM K3 OCHOBE PACTHTERSROIO ¢ : 2
CHIPLA M CONER 03803 IALTOH- & ’ > b\ / 8 CpeaneaxtyGumcxon paRoue
\ 4 Bonrorpancxoi 06aacTH,

| JDPrankIagMa NPOKITOACTES
ESICOKOTEXHONOIMYHSIX MALINH
¥ MEXAHNINGS AR ESIPBUINBANNS,

yGOpIH X NEPEPAGOTIN TRIKBLI- -Coame NPOIZONCTES IKONOTHYECKH NHCTBIX

DYNKUMORANLHBIX NHLLEESIX NPOAYXTOB
- | © YBEAWENNEM BLINYCE AETERNX

S SR E S TR
¢opmuposa|-me KJl1acTepa no NOSIHOM nepepaGOTKe

PacCTUTENIbHOIO Cbipbs C NOJIy4YeHUEM KOHKYPEHTOCNOCO6HOM!
M MMNOpTO3aMeLllaloLwe NpoayKLMMU MAaLlLMHOCTPOUTESIbHOIO,
nuuleBoro, gapMaLeBTUYECKOro, BEeTepMHapHoro




Caabl
[TpnAaoHbLA

* - eAWHbIWU, 3aMKHYTbIX LIUKI1 NPOU3BOACTBA: COPTOMCNbITAHUA
- NPOU3BOACTBO CaXXeHUeB - BbipawuBaHue nNsoaoB U
oBoLlen — noriHasa nepepaboTka

= - WaaAauan nepepaboTka Ha yCrioBUAX COXpPaHEeHUs
MaKCMMyMa LeHHbIX BUTAMUHOB U MUKPO3NEMEHTOB B
roToBOM NPOAYKLUUMN.

= - BCMOMoOraTtesibHoe OBOLeBOAYECKOEe U MOJIOYHO-TOBapHoe
XO3AUCTBO

= =COBpPEeMEeHHbIe TeEXHOJIOTUN U 6VIOT9XHOJ10I'VIVI, KOMMNAaKTHO
crpynnmpoBaHHble BONN3n npon3BoacTBa Cbipbs




Mososmkckunii HAN
B npov3BoacTBa U
E29%) noepepacor

W% \M9CcO-MONOYHOM
npoayKLun

= uccnepzoBaHUsA B 061aCcT pacTeHMEBOACTBA,
>XUBOTHOBOACTBA, BETEPUHAPUU, FTEHETUKU U
cenekuymnu, bUOoTEeXHONOrMK, HanpaB/IeHHble Ha
noay4yeHue BbICOKOKaUeCTBEHHOM NPOAYKL MM,
yCKOpeHue Hay4YyHO-TeXHMU4YeCcKoro nporpecca B
arponpomMbiL/IeHHOM KOMIJIEKCE PernoHa.

= paspaboTka NporpeccMBHbIX TEXHOIOMUA
NPOM3BOACTBA, XpaHeHUA U nepepaboTku
Ce/IbCKOXO03MCTBEHHOW NPOAYKLMY,
obecneunBatloLmx NponsBoACTBO buosornyecku




Bonrorpaackmm Hay4HoO-
nccrnenoBaTeNibCKUN
NPOTUBOYYMHbIN
MHCTUTYT

NpoTUBO3NUAEMMYECKAA 3alluTa HacerneHus 3a cyeT
CO3aHUA HOBbIX U YCOBepLUEeHCTBOBaHUA UMEKOLLMXCS
cCpeacTB U MeToA0B AMArHOCTUKM N MHOMKaLUN
BO30yauTerien ocob6o onacHbIX UHeKunn (Yyma,
xonepa, cMubmpckas a3Ba, Tynsapemus, opyuennes) B
HunxHem lNoBonxbe.

coyHAaMeHTanbHbIe U NPUKINagHble Hay4YHble
uccnegoBaHna B o6nactu anuaeMmonorum,
MUKPOOMOSIOrum n bMoTexHonormm




[Iporpecc MoJIeKYISIPHbIX
6unorexHosnorum




FnaBHoe — paboTa B
naboparopusx !

TexHonorna nony4vyeHus
XUTO3aHa U3 AOCTYNHOIro
Cbipbsi pa3pabotaHa B Bonl'y

),

] wy J o ‘
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OcBanBaeM MoOJieKysipHble
TexHosnorum — crtya. bub121
C. JIunuuukas




Mcnonb3oBaTb LUMPOKUe
cBA3u Bonl'yY @| BECTHHK

m\mm

Cepusn

ECTECTBEHHBIE HAYKH

= NMywmHcknmn HayvHbIn LeHTp PAH SCIENCE
= 000 «PycBuck», MockBa JOURNAL

» UHCTUTYT chusmonormm pacteHnu
PAH (MockBa)

= UHCTUTYT MOopconorum yenoseka
PAMH (MockBa)

* UHCTUTYT MOneKkynsapHou
ononornn PAH (MockBa)

« ®bb nu ®PM MI'Y
= Bbuoknactep «CeBepHbiny (MPTN)




Poccuiickuii HaIHOHAJIBHBIN KOHTAKTHBIH
HeHTp «bHOoTeXHOIOrHn»

PocCUUCKMIA HaUMOHanbHbI KOHTAKTHbIN LEHTP
«bnoTtexHonormn» cosgaH Ha 6ase VHcTuTyTa DMoxmummnmn

nm. A.H. baxa PAH no nopy4eHunto MuHnpomHaykm PO B
anpene 2003 r. ANA YCUNEHUA NHTErpaLnm POCCUNCKON HayKn
B €AVNHOE Hay4YHOE EBPOMNENCKOE NPOCTPaAHCTBO

OcHoBHasa 3agava HKT cocToana B pacnpocTpaHeHUU B
Poccun nHdopmaumm o nporpamme 7Pl EBponenckoro
CoofLlecTBa, B 0Ka3aHNUM BCECTOPOHHEN MOMOLLN

ot POCCUMCKUM Hay4HbIM KOMMEKTUBAM, XKenawLwmnM y4acTBoBaTb
B BbINOSTHEHUN Hay4YHO-TEXHUYECKNX NpoeKToB no 7Pl EC
no 2-or nognporpamme «l1poayKTbl NUTAHUA, CENBbCKOE
XO3AUCTBO U OUOTEXHONMOMUA»

[ B. Wapos, 2013 ]




KoHdepeHuun 2017 roaa

MecTto
Ha3zBaHue meponpusaTua Ccbinka
nposeA.

XIX MexxayHapoaHas H.
KOHpep.-wkona "buonornye- http://ecol.dgu.ru/conference
Maxauykana
CKoe pa3Hoobpa3me KaBka3sa u .aspx
lOra Poccun”

55 MexxayHapoaHaa Hay4Has HoBo-

https://issc.nsu.ru/
CcTyAeH4YecKasi KoHhepeHUUs cuoumpck

MexayHapoaHaa Hay4Has Mockea https://lomonosov-msu.ru/ru
KoHep. «JlomoHocoB-2017» s/event/4000/

lll International Conference of (LY AM hitp://www.cell.confer.uj.edu.
Cell Biology - Krakow 2017 (Poland) pl/info

MexayHapoaHas H. KOHep.

MywunHo http://www.biology21.ru/ru
Buonorusa - Hayka 21 Beka

Porto
(MopTyranus)

YES Meeting — The Concept

http://lyesmeeting.org/
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LI,BVI FATbCﬂ BFIEPELII MO)KHO

Kaghedpa 6uouHxeHepuu 4 4 72 97

U buouHgpopmamuku

HOBOYAAOB BAJIEPUN BANEPLEBUY

AneKmpoHHasa noyma: biobio@volsu.ru

TOJIbKO BMECTE, U 3HAA, KYOA !



lMouunTaTthb ...

= KnyHoBa C.M. u ap. bnortexHonorus. 2010. 256 c.

= EropoBa T. A. OcHoBbI buotexHonoruun. — M. :
Akapemus, 2003. 208 c.

» 3arockuHa H.B. n gp. buotexHonorus. Teopua u
npakTuka. 2009. 496 c.

» Yonkep LU. BuotexHonorusa 6e3 tanH. M: 2008. 336 c

b. Tnuk, [IX. lNacrepHak

MonekynapHas
6brnotexHonorus

MpuHUUNbLI 1 NPpUMeHeHune




HenpuBbIYyHbIe
TePMUHBLI ...

= TPAHCreHHble KJ1eTKU

= MPOAYLIEHT

= Lle/1IeBOU NPOAYKT

= TepmocTabunbHasa AHK-noanmepasa
* npanmep

= K1I€TOYHbIE JIMHUU U KY/IbTYPbl

= NepeBUBaHME KNETOK



... B IHTepHeTe

http://www.biotechnoloqg.ru/

http://www.cbio.ru/

http://www.rusbiotech.ru/

http://www.genetika.ru/journal/

http://generative.ru/

http://prostonauka.com/biotech

http://http:/ /ejournal8.com/

«buortexHonorus>», yuebHMK OH-
naviH

KoMmMepueckana 6uotexHonorms

PoccumMckue O6MOTEXHONIOMMM M
6unonHcdopmaTmka

JXypHan «buotexHonorus»

CnpaBOYHMK NO 6MoTexHosIorum
ansa npou3BoOACTBaA
npoaoBOJ/IbCTBUA U BeaAeHus
CeNIbCKOro X03sIMCTBa

buoTtexHonormm Ha nopTane
«MpocTo 0 Hayke»

EBpONEnNCKUN XXypHan
MOJIEKYISIPHbIX 6MOTEXHOJIOrMK



