OueHunTe NepcnekTnBbl TEXHOOIMNU
KIMOHUpoOBaHUA (nepeHoc aapa
COMAaTUYECKOU KNETKN) B MeOULINHE.
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They also have an increased ability to convert food into lean muscle, rather than fat - something
that could revolutionise the future of beef production.
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13 4Yero coctouT TpaHCreH?

MNWHUMaAJllbHAA KOMIMJ1IEKTAU A

ATG STOP
MpomoTo \ l

P 'eH (yacTo cDNA)

CurHan nofinageHnInMpoBaHuA

Poly(A)/
OTBevyaeT 3a CTaOMNBLHOCTb

TpaHCKpunTa




13 4Yero coctouT TpaHCreH?

CTaHAapTHaAdA KOMIMJEeKTaun4d

ATG STOP
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«JHXaHcep»/ B cnyyae UHCYIATO
PerynatopH HeobxoaMMOMTH pbl
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erleMeHTbI OYNCTKU
6enkoBoro
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Gene Delivery into Mammalian Cells:

Biological methods

™~
MICROPIPETTE |
CONTAINING
FOREIGN DNA

e Recombinant Viruses

HOLDING
PIPETTE

Mechanical Methods " S

plastic disc with DNA-
l scoated gold particles

mmm — disc stopped by scen

DNA-peo steaf

e Particle Bombardment soldpasils -1

* Microinjection

fll;'-i'o-‘i N
. /’,’ "‘5*.\"\; §‘\\\\
* Single-Walled Carbon Nanotubes {ﬂ"\%{\:‘

SRS
Physical Methods ..\‘:2;',5"
* Electroporation Techniques
» Laser-Beam-Mediated DNA Delivery |
Chemical Methods
e Calcium phosphate method

* Liposomes

* Polymers polyethylenimines (PEls)



DNA electroporation

electrical pulse

intact bilayer hydrophilicpore
© Renger, 2013
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Holding
capillary
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Bronuciei Zona pellucida

Zygote/oocyte
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Lentivirus

Oocyte
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“DNA loaded” spermatozoon

[TpoHyKeapHasd
MUKPOUHBbEKLINS

O PEeKTUBHOCTb 1-5 %

JleHTMBUpPYCHaA NHMeKUmA

O PeKTUBHOCTL 40 90 %,

Ho yacTto MHOro nHTerpaumu,
NpU4YEM B aKTUBHbIE reHbI. B
criegyroLwem noKoreHnm 4acTto
TpaHCreH

NHaKTUBUPYETCS

CnepmaTto3ou B Ka4yecTBe
BEKTOpPa AOCTaBKU

AP PEKTUBHOCTb OKOMO 1-5 %
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[1IpoHYyKNeapHas MUKPOUHBEKLINA NPUBOAUT K
BCTPOWKe TaHOEMHOro NoBTOpa 13 TPaHCreHOB B
HenpeackasyeMbl NOKYC reHoma

Female Male
pronucleus pronucleus

Gor

Transfer to oviducts
of pseudopregnant

Holding pipette

N\

Nick in chromosomal DNA
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W\ Transgenic mouse (fransg [ t in all nucleates



KnoHnpoBaHune

B kayecTBe JOHOPOB AAep UCMNONb3yeTcs KyNbTypa TPaHCreHHbIX
KNeTokK

Enucleated oocyte  Transfer capillary

"Transgenic cell

OPDEKTUBHOCTL TpaHcreHesa — 100%!
(BCe poaMBLUNECS XUBOTHbIE OyayT
TpaHCreHHbIMW)



MckyccTBEHHOMY OTOOPY ThiCAYN
NEeT, No4YEMY rnepBoe TpaHCreHHoe
>XBOTHOE NOSIBUITOCH TOSbKO B
19747



cnonb3oBaHue OC KNeToK B
TPaHCrek

9C KneTkm

#" Cenekums Ha
yCTOVI‘-IVIBOCT
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Vlcnonb3oBaHKe
SC KImeTOK B cypporatHas MaTb
TpaHCreHese -
xmmepa
HopMa ‘
xmmeba
Hopl‘a
[eTeposunrota no TpaHCcreHy “ AHopma o
HopMa
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n nrodiice a motice



[ @HHbIVN HOKayT
(knockout)

aTO

MeTo4 MONEeKyNnapHOU
reHEeTUKN, MNO3BONAIOLLINN
yaanuTb NOMHOCTbIO UK
caenartb
HepaboToCnocobHbIMYK
onpeneneHHble reHol.




[ @HHbIN HOKayT (knockout)
NpMHUNIMalribHaA CXeMa

JC KneTKm

#" Cenekums Ha

YCTOUYUBOCT l
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Gene of interest
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~ = i |

fToMonormyHas
peKkoMonHauus




[ €HHbIV HOKayT >
(knockout)

cypporatHas maTtb

\ 4

Xumepa

HopMa l,

Xxumepa

-
£ & F
B - " b | o o 33,' - .
: P, N . Refss
Yoy, - T
Ve — e — . -

[eTepoaunrota no HokayTy HOpMa
HopMa l

Broading to nrodiice a motica




[loyemy vyxepogHasa HK
BOOOLLIE BCTPpanBaeTCs B
[€eHOM?



[1Ba OCHOBHbIX NYTW penapaummn gByXLenovyeyHblX pas3pbiBOB
OHK'y saykapuot

HeromonornyHoe

COE[IMHEHMNE KOHLIOB > 23 [omonornyHas
pekoMOunHaLmsA

NBS1
MRE1!

XLF-XRCC4-
DNA ligase IV

l Artemis




[1Ba OCHOBHbIX NyTW penapaunmn AByxXuenoveyHblX pa3pbiBoB
OHK'y aykapuoT

HeromonornyHoe
coelIMHEeHne KOHLIOB

[flomonornyHas

pekoMbunHauma

KOHKYpPEHLUUA 3a CBA3bIBaHUE C Pa3pblBOM

benkoB cuctembl «HEromMonorMyHoro coeguvHeHUst KOHLOB» B KIETKE
bonblle, NO3TOMY OHW Yaule BbIUrpbIBalOT 3Ty 6UTBY. B MUTOre Ha ogHo
CcOObITUE rOMOSIOrMYHON PEKOMBMHaLUNK npuxognTcs 1000 - 10000 cobbITUK
«Heromonorn4yHoro coeguHeHnNs KOHLOB». YBbl.
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Rolling circle replication
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[ @HHbIN HOKayT (knockout)
pearibHasa cxema

Gene of interest [

us

tion l

R .

o ormyras
eKoMOUuHauus

Cuncrtembl NONOXMNTENbHON cernekunm no
PEINCTEHTHOCTIU K aHTI/I6I/IOTI/IKy HE OOCTAaTO4YHO



[ @HHbIN HOKayT (knockout)
pearbHasi cxema

- - FeH TUMUAWH KUHa3bl
target -
BMpYycCa repneca

vector

FfTomonornyHas
pekoMmounHauuma

“knockout”
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+ Cenekuus Ha
YCTONYMBOCTb K
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Treat with neomycin
{positive selection)
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Treat with ganciclovir
{negative selection)

- Cenekumns Ha
YCTONYMBOCTb K
raHUuUKnoBupy W

@) Knockout 9C KneTku



Gene targeting
NMPUMEHEHNE

[YMaHn3aumns mMbillen ¢ Lernbio
nonyvYeHns YernoBeyecknx
aHTUTEN B OyayLWEM MOXET
crnacTu MUNIUOHbI XXN3HeNn!




[ paHYyNOUUT-KONMOHNECTUMYNUPYIOLLMK dpaKTop
Granulozyten-Kolonie stimulierende Faktor
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Cl-I/IHFI/I6I/ITOp CUCTEMbI KOMIMINEeMeHTa

HepoctaTtok npuBoguT K pa3BUTUIO HAcnNeLCTBEHHOIO
aHMMOHEBPOTMYECKOro OTEKA

This disorder affects approximately one in 10,000-50,000 people

Ou4eHb CUIbHO
MMINKO3NIINpoBaH NpuMepHo
26% MaccCbl NpuxoanTca Ha
caxapa






Tabnuua 1. [lepeyens OenKoB, MOTyYaeMbIX U3 MOJIOKA TPAHCTEHHBIX KUBOTHBIX, OTOOPAHHBIX ISl CO3JIaHMSI TEPAIeBTUYECKUX
npenaparoB (Niemann and Kues, 2007; Kues and Niemann, 2011)

Mpenapat KomnaHus BuopeakTop CTtaams noarotoBKu
npenapara

Atryn (P€KOMOMHAHTHLIN aHTUTPOMOWMH IIl  Jege:IeNi [ e Tol=I0d [e Kosa EBpona: Ogo6peHo EMEA

YyernoBeka) CLUA: ogobpeHo FDA

MUHrubuntop C-1-actepasbl Pharming Kponuk

MM-093 (Anbda-heTonpoTemnH) Merrimack and GTC Kosa

Biotherapeutics

Anbda-rnokosuaasa Pharming Kpornuk Cwa: ®a3za 3, EBpona:

ono6peHo EMEA.

F'opMoH pocTa YyenoBeka BioSidus KopoBsa MNMpeknuHnyeckue
ncnbITaHUs

UCcnbiTaHUA

MoHoKnoHanbHbIe aHTuTena CD 137 GTC Biotherapeutics _ MpeknuHnyeckne

GTC Biotherapeutics Koposa MpeknuHuyeckue
ncnbITaHUs
e e e
ncnbITaHUs
_ e o e
ncnbITaHUs
e e e
ncnbITaHUs
Anbda-1 AHTUTPUNCUH GTC Biotherapeutics Kosa MNMpeknuHnyeckue
ncnbITaHUs
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DR4
Sv40 Chh83p Lchsp83 Lctub 3’ UTA atip
EF-PDGF
Hsp
SV40 70, tetO Lohsp83 Lctub3’ UTR attp
pdgf-b
b
DR4. 3’ Insertion: EF-PDGF: 3' Insertion:
TTAATGATACAAAAACAATAATCC TTAAAATATTTTGGGAATCATCAT
C
DR4 EF-PDGF DR4 + EF-PDGF
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AKTUBHOCTb reHOB TOHKO KOHTPONUPYETCS
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PEPCK-C™"* mice were created by introducing the cDNA for the enzyme
(phosphoenolpyruvate carboxykinase), linked to the human a-skeletal actin gene promoter

Back Mouse: Wild Type
Front Mouse: PEPCK-C™Y®

e
e ————— .

Speed: _20 m/min




- - . - - - T A P - L - > - ; . F Ld " L

> - Y- T T ey sr " &» - e o P o Py 5o Py o
: = -~ . . » r
ot aght » . g - e A g e ce or P oo o . as L e
‘ 3 s » s £» S0 » 40 p A0 5 &» O 9 5F 5 SV 5 AP 20 0 BP9 R 4 Y e e »
,:A‘ - - - > © - oy ”. - - - - - - 3 » & Y . o - e . " . g . -
. 28 & "o F o9 @ o ® 40 P £ ® a0 P 50 0 20 Faw» - TR TR T
® ae X ” P - - o0 .e - . . oA LEd - e . s »
2 L CR ) ¥ . Ld t e LN - “
(g >
o
"
| L T
B

R v
. ' ' e ; | |
- e - . p A 5 : “"'; |
INK-ATTAC, a transgenic mouse model that expresses the FK506-bindingprotein—caspase 8
(FKBP—Casp8) fusion protein and green fluorescent protein (GFP) under the control of a
minimal Ink4a (also known as Ink4a/Arf or Cdkn2a) promoter fragment transcriptionally
active in senescent cells. Upon administration of AP20187 (AP), a dimerizer that activates

FKBP-fused Casp8 (ref. 4).



Survival (cancer deaths only) (%)
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Wild type

‘Serpentized’




TpaHCreHHbIN NocoCh

pbIObl B BO3pacTe 18
MecsiLEeB

pblObl B BO3pacTe 36
MecsiLEeB




[Ae B3ATb HYXXHbl€ reHbI?

YaBbly
a

Occan Fout

Mao'azoa'c/: as anescanus

AmepurKaHckas
OenbAatora




TpaHCreHHbIN
JT0COCb

OHOW PbIObI
XBaTUTb Ha UenbIn
Mecs. ..

eclrivn CMOXKeTe ero
nommaTb!

COUNTERTH!NK “FISHIN(‘, FOR &M SALMON”

THAT’S THE NEW
GENETICALLY MOPIFIEP
GROWTH HORMONE
SALMON APPROVED BY
THE FPA. IF YOU CAN EVER
CATCH ONE, WE'LL EAT FOR

E A MONTH










Kak reHHast UH>xeHepus Nnomorsa B NPOM3BOACTBE HEKaNOPUNHOTIO
VIODOXECHOIO

aHTNpN3-6enok




TpaHcreHes B MeOULIMHE:
Npon3BOACTBO TOPMOHOB

LR e erasltn dm ™t
Py P mn CyC It

XYMYNUH N

NHCynuH
PaHbLue:

*  UCTOYHUK NoaKenygo4vHas
Xernesa KoOpoBbl U CBUHbU

e 100r HCcynuHa n3 1t
NoaXKenyao4YHOM Xenesbl

Cenvac:

* 131000 n KynbTypansHon
cpegbl 200 r ropMmoHa

[MnodomnsapHas KaprmMKoBOCTb

ComaroTponuH

PaHbLue:

*  WUCTOMYHMK — TPYMHbIA MaTepuarn
* 4-6 MI U3 OOQHOIO Tpyna

* npenapara He XBaTalJio Ha BCEX

* MOr cogepxaTb BUPYChI
Cenvac:

* Bce npobnemsl pelueHbl &2



CTpaTtermm akTMBHOIO TpaHcreHesa

CRE/loxP cucrtema nHterpauun goara p1




Cxema loxP cauTa

>

ATAACTTCGTATA > GCATACAT <TATACGAAGTTAT

34 bp: 8-bp nocnepnoBatenbHOCTL dNnaHKNpoBaHa
13-bp MHBepuTpOBaHHbLIMU NOBTOpPaMU



2 Left 13bp repeat _ Sbpspacer  Right13bp repeat

. Ny
>< s >

y
5’-ATAACTTCGTATAGCATACATTATACGAAGTTAT-3’

3’-TATTGAAGCATATCGTATGT f\\ATATGC'IT CAATA-5’

< > * >

-3’
-5°

5-
3'-T.

CGTATAGCATACATTAIACG
GCATATCGTAIGTAAITAIG






DNA Excision

DNA Inversion
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GFP fluorescence confirms Cre activity in expected tissues



Induced new b-cells originate from differentiated exocrine cells.

CpailCreER;R26R —» TM injection —>» pAd-MS3 injection —>» Analysis
Insulin/GFP/Bgal Insulin/GFP Bgal

A

Q Zhou et al. Nature 000, 1-6 (2008) doi:10.1038/nature07314
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TpaHCcno30H crndawas KkpacaBsuua (Sleeping
Beauty)
He OCTaBJ1dEeT «CJ1ie40B»

Mechanism of Transposition

IR/
Transposon Genetic Cargo

SB Transposase
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Sleeping Beauty Frog Prince transposon
transposon system system

TpaHCNO30H fieonapaoBOW JIAMYLLKK
Rana pipiens
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a XFP combinations

Outcome for Resulting
each copy  colour

Oculomotor nerve




d Copy number reduction

recombination
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TpexmepHas pPEKOHCTPYKLNS OTAENbHbIX KIETOK




KaptuHa [>xekcoHa ['lonoka, aBaHrapaHbIin
9KCNPECCUOHU3M

D {yin
m\‘ W »‘ﬂ ~



KpnnTbl TOHKOIO KMULLEYHUKA
Y MblLLUEN, HECYLLMX KOHCTPYKLINIO
KOH(peTun




BOPCUHKN TOHKOIO KNLIEYHMKa
Y MblILLUEN, HECYLLMX KOHCTPYKLINIO
KOH(peTun




CLARITY (Clear, Lipid-exchanged, Anatomically Rigid, Imaging/immunostaining
compatible, Tissue hYdrogel)




Organic vs GMO
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USDA GMO
W Project
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BcnblwKa nUweBbIX
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2011 roagy
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ccneooBaHue no kopmneHuio 'M kopmom Ha Tpex
nokoneHuax. lccnenosaHo 630 B3POCHbIX KPbIC U 2837 KPbICAT.

Hukakux HeraTuBHbIX 3P EeKTOB HE ODHAPYXEHO

[Assessment of the impact of GMO of plant origin on rat progeny development in 3 generations].
NV Tyshko, VM Zhminchenko, VA Pashorina... - Voprosy pitaniia, 2010




