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1. PACTUTENHU BUOTEXHOJIOI'UM
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MWUKPOKJITOHAJIHO PASMHO>XABAHE
HA MOPKOBW

EJ Many like carrot plantlets
are cloned from each
tissue mass.

Bl Tiny disks are obtained EJ Each disk produces an
from carrot root. undifferentiated lissue mass.
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BUOTEXHOJIO'MA INPHU
CEJICKOCTONAHCKMTE PACTEHMA

PacturenHa npoaykuvsa n HevHara 3aliyra.
— [FEHETVYHO VHXEHEPCTBO (TPAHCIEHHV PACTEHNS).
— V3NensBaHE Ha GVeNOIMYHNIMET oAV 3a  3alliyialHa PacTEHSATA.

LEXHOIIOIVIVIE

X P AHNTENHAICT OV HOCIdH a NP ORIV H Y
=N OO ABEHEM AU ECTBOIONNESONACH OGN XS HITES
— SnozIgOCTIOHEY WECTIE) 92l FOTHERS O FlelVIETIzIEl RIS & 2L Rl
KORLSHIT QI YIZITE] Flel G2RrY QU Ozikly MEIGTY KACSTI Y
— DYRUNORETIFIY KOEIRY — CEIFs OsEly) SEEIIUTETIRY KOTIAISCTEE] Flel
DUOTIOFYIFIO 2SI U HY KOMITIOFSHTYI, KOUTO OIEISHENT OFIEIFOn QYT O
ISACTENE 50,4 YOSSIKOTO Y0215,

-
PacTtutenHm 6MotrexHonormm



2. AHK-PEKOMBWHAHRTHW TEXHOJIOI A
[IPUPACTEHUATA

N3MOJISBAHU NMNOHATUA

I .EI,HK yacTt ot [I-nnasmuaa, KOgTo Ce NpeHacd B

S CHNasMn A - LenFAMINaSMVE S OkPVIF B ETKVIHE
AUIORACIEHUMNUMETACIENSRCHOCOOHVNIANIPEMHVSE
BYKBEin@I0pMVPaNENI SO POH VNS VNI PVIIA RV
BYHGBENIACIERVIAS
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3mosi3BaT ce 3a NoJlydaBaHE€ Ha [eHETHNYHHO

MOANMDULIMPAaHN pacTeHnd upes: npemaxBaHe Ha
reHeTMYHaTa MHdopMalMal o1 AadeH OpraHyZbM

JIa60PaTOPHINCIIOBANHNNIPE SYED PIAVEV OB
AaEHONPaGT EHVERS AN POMAH AN AR AROVNB s KH
iPYSHalE

Ysrioss ey 62 YOSy Oy METOryl Sel e Y Ozln 2
v’ MONEKYNAPHU Mapkepu 1 KapTupaHe;

v’ KNOHMUpPaHE Ha reHu;

v pactutenHa TpaHcdopmaums



FTEHHO MOANPULINPARHW
PACTEHUA







ChbluecTBYBaT ODaKTepuU, KONTO 3acuUnBaT a3oTHaTa oukcauus
npu pacteHusaTa. C TaxHa NOMOLL pacTeHusdTa npvemar; asoT OT
Bb3AyXa Uy o ycBosaBaTt — Hanpumep Kiebsiella pneumoniae (A)

sViMmainnasmnan, Koo npeavsByKBaT oopasyBaHe Ha TyYMopPU
no paCTevaTa lie;camBBeECTHV KON A (TyyMOp HAY AV pALIN)




NMOJTYHABAHE HA NBbPBUTE
'M PACTEHUA

1950 MNony4yeHa NbpBa pereHepauusa Ha Lienu pacTeHus oT
J, In vitro KynTtypa
1973 YueHuTe nsonupaT MbpBUTE reHu

. =

[NbpBOTO TPAHCreHHO pacTeHue: TIOTIOH YCTOMYMB Ha

1983

aHTUonoTULN

1985 ['M pacTeHua ¢ yCTOMYMBOCT Ha MHCEKTMUMAN, BUPYCU K
BGakTepuun ca TeCTBaHU NP NOSICKN YCNOBUS 3a MbPBU NbT

1990 l [TbpBO yCcneLwHo oTrnexaaHe npu nosickn ycrnosud Ha ['M
namyk

1994 Flavr-Savr gjomatv — 3a nbpBu NbT nonyyeHa M xpaHa

1995 .’ [lonyyeHa coa ot Monsanto ¢ yctonynBocT Ha Roundup
Ready n nogroreeHa 3a npogasaHe B CALL.



METOOWN 3A TPAHCZOPMALINS
HA PACTEHMSTA

|
| ! !

dU3myHU  XUMUYHU buonorumvHu

* MukpounxektupaHe ||« PEG * A. tumefaciens
* Hatuck  DEAE-gekcTtpaH || A. rhizogenes
* BuonuctnyHo — reH- | | « Kanuymes goc- * Bupycwu

Ha nywka/ 6ombap- dat

avpaHe ¢ YacTtmum * I3kycTBEHU NNn-

* EnekTponopauus nuau

» Silica/carbon punb- * [lpoTenHun

pu » leHopumepu

* Jlasep

« SAT

4
Ha uano
pacTeHue


http://images.google.co.in/imgres?imgurl=http://www.biocenter.oulu.fi/images/other/tg2.jpg&imgrefurl=http://www.biocenter.oulu.fi/1-research_projects_and_facilities-2-core_facilities-3-transgenic_animals.html&h=394&w=497&sz=127&hl=en&start=6&tbnid=9nujkJ6J0g8abM:&tbnh=103&tbnw=130&prev=/images%3Fq%3Dimages%2Bof%2Btransgenic%2Banimals%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DN

F’EHETU4YHA
TPAHC®POPMALUA
NMPU PACTEHUATA
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To3u enekTponopaTop MOXe Aa ce U3non3sa 3a Manku
npo6u, 3a KOUTO ca HeobxoaMMU Manku eneKkTPoau.



bunonnctnyHa
TpaHcdopmMauung

Gas
acceleration
fube

Microcarrier
launch
assembly

Target cells
| )







[1a ce BbBeage HK B kneTkute,
KOUTO Ca Mo ropHUs NMoBbPX-

e~ HOCTEH CfOM Ha ThKaHUTE
(MPOHVKBAT B AOSIHUTE CIIOEBE
Ha TbKaHTa)

[NPeV3BOACTEO Ha K
BAKCYIHV BUKBOTHNTE:




BombapavpaHe ¢ YacTtvLun

VIMa o=Manike OIPAHVNS EHVIAF OIKOHIKOTON I[PV
ENENIPOCHVIBAHEN0:
VIGKENIANCENVIBIONBBASA K ETKVICKIIETBYHVICTEH L

VOIS ERCENOE N CUIBPMIIETRON AN ET I

Meropn:

1. IS ce rioerzass) 50,4y Torlicel 9rIeirHEel rIeiCTyl i,

2. “lzicTylyre ca YCKOOZIHET IO SYCoKEl CKOOOCT YOS USTIOr)-
YEEIFIS FIEl (ST Y €2 BIEIOSEIT 8 KIISTiU YUY TR,

3. Ysgsolize cg gacTesi v gererg ez gh0.4Y Carleirysryl
COSIIY, K2ICTO C2 TIozlsYl oYl TOHCOoONn O HE ¢ Agrodacia-
riurn.



Bb3cTaHOBAABAHE HA OPraHeJIeH reH:~ | x 107 myran-THu
KJIeTku oT Chlamydomonas, koumo umam oeneyusi 6 atpB reHa 3a
KOHTPOJIMPaHe Ha ()OTOCHHTE3aTa € OOMOapAupaH ¢ HHTAKTEH alpB
red. Ciej ToBa KJIETKUTE ca MPEXBbPJICHNA BbPXY MUHUMAIHA
XpaHUTEIHA Cpea Taka, Y& camo KOMIICTCHTHUTE KJISTKHU (C TeH 3a
(hoTOCHHTE3A) MOTAT Jia PACTaT B Ta3W CPEIA.

: KoHTponHO meTpueBo 011010. B Hero KiIeTKUTS

ca bomOapaupaHu 0e3 BKIIHOY-
Bane Ha JIHK.



Sonication & SAAT


http://www.oardc.ohio-state.edu/plantranslab/finers_animated_gifs.htm

TpaHcdopmauua ¢ Agrobacterium

» Agrobacterium cbabpXa Kpb- k= nnasu 3 bakTepuanHa
roBa xpomosoma AHK (Ti-rmras- XPOMO3OMa
MUQ), B KOSITO CE BKITHOYBA re- @ O/

HBbT OT MHTEpPEC

» Ko-kynTtmBmpaHe Ha Agrobac-
terium c pacTUTENHUTE EKC-

[MJ1aHTU, B KOUTO CE BKJTHOYBaA

[€eHbT OT UHTEPEC A
) {
MNeTpueBo 6nogo ¢ ‘O ‘
pacTUTEeNHU eKCnnaH-

™ 1 Agrobacterium




chromoscme \ '
Transport channel Nuclaus

Mitochondrion

Chloropiast



BbBEXOAHE B KYJITYPA

CbbupaHe Ha

[TbpBUYHa
BUCOKA
MIBTHOCT

KOHromMepaTtuTe
1
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CbbOupaHe Ha

KNneTkuTe ¢ CyOokyntnBmnpaHe
6bp30 dopmu- N npeuexgaHe
paHe Ha npo-
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[TnaTnpaHe




Ti plasmid
\ inserted DMNA Chromosome

UsonupaHe u KrnoHupaHe Ha reHa oT HTepecC

|

[ob6aesHe Ha OHK doparmeHT! 3a HMUMK-PaHe v

3dCUJiBaHe Ha reHHdTa eKcripecus

Translomme
cedl

JobaBsiHe Ha Jenl(TI/IBHVI MapKepu

- = == Cultured
5 |
BBEESKAAHE HATEHHNATKOHCTPRYKI B PACTUTENIHNTE! :
KNETKNI(TPaHCHOPMaLVH)
i Flantlst

SETICKUOHNP ARE AN AHCIIOPMIPAHMIERTIETKY e
VIR ESHARI il s

I ” I I Transganic

plant




aHanu3 Ha NUCTHU NapyeHua OoT uapeBMvuUa U nweHunua.

C -KoHmporsa; S - npoba. Pedose 1-6 siucma om wecm mpaHC2eHHU pacmeHUs

uapesuua; peod 3 (Yep8EHO) fiucma om HeMoouguUUUpaHU pacmeHus uapesuua.

Peodose 7—12 niucma om wecm mpaHC2eEHHU pacmeHus rnuweHuua; peodose 8 u 11
Jiucma om HemoouguuupaHu pacmeHus nweHuua.




Mapkepu 3a Busyanmsauus

B-glucuronidase (GUS)

OOuKHOBEHO Cce 1n3non3sea
reHbT UIdA, KOUTO Koaupa
aktTuBHoctTa Ha GUS.

« JlaBa CMHLO OLBETABAHE C

6e3uBeTHUsa cyocrtpar (X-
glu) 3a kKavyecTBeH aHanus.

C Methyl Umbelliferyl
Glucuronide (MUG) ce
nony4vyasa pnyopecLeH-
LA, KOATO Ce U3Non3ea 3a
KONMUYECTBEH aHanms.

Green Fluorescent
Protein (GFP)

dnyopecuupa B 3eneHo
npu obnwyBaHe ¢ UV
CBETNUHa.

He e pa3spywuTteneH 3a
pacTeHUeTO.

[Mpobnemurte cbe 3aragbu-
HUTE UHTPOHU cera ca
peLleHn.

A3non3Ba ce 3a cenekTu-
paHe Ha camusa cebe cu.



AHann3 Ha GUS eH3nMHaTa akTMBHOCT B aHTEPWU OT TPaHCrEHHM pacTeHNS
ot N. benthamiana n N. plumbaginifolia HoceLn XMmepHUS
Pnschslk/GUS reH.

f — cbasa TeTpaawm, g — ¢pasa enHosApeHu
MUKPOCTIOpH



®opMupaHe Ha Kanyc u pereHepauus
no NbLTA Ha eMOpuoreHesa

Kanyc ot uapesuua. a) Em6puoreHeH kanyc, b) TpaHcreHeH emGpuoreHeH kanyc. E - Em6puoreHeH
kanyc, N - Hekpomuparna, HempaHc2eHHa MbKaH.

EmMOpuoHu ot nweHuya. a) EM6prnoHu ot nweHnya 1 ceamuua ot KyntusupaHeto, b) EMGpuoHu ot
nweHuua 3 ceamuuun cnen bombapanpaHe, ¢) PereHepauna Ha pacTeHUsa BbpXy CenekTuBHa cpeaa.



PENOPTEPHU NEHWU

NMNbpBU CHLOOLLEHNA 32 PENOPTEPHU IMeHMU:
CAT: chloreamphenicol acetyl transferase (xpomaTtorpadcku n asTopaano-

rpadockun)
NOS Or 0CS: HOoMarnuH UNKu OKTOMWH CUHTETa3a (XpomMaTtorpadpckm)

uidA unm gusA (GUS): MUG nnun X-gluc (oueTteHo nnu donyopecumnpatlo)
Jefferson (1987)

lue (luciferase ot cBeTyrnka) luciferin (bnonymmnHucueHuma) Ow et al. (1986)

ofp (3eneH dnyopecuunpaty I'IpOTeI/IH) He obpasyBa cybcTtpart, UV irradiation.

S P — nonoxutenxa
nomnoXuTesnHa rno'no,,('men,_,ﬂ Ea !

EKCI‘IpeCI/IFI Ha GFP B -.
Kanyc ot opus LUC+ THOTIOH
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TEHHO MOANPULINPAHUA 3JIATEH OP3 UMA INMO-BUCOKO
CbAbPXXAHUE HA BUTAMWH A

!naTeH (>KBnT)

WU cTaHOapTeH
oan opus.

Ta, 7% OT peuara USNATB2T HeloCTUr Ha sutavvy A. VIHoro
TAX MVBESAT B DaVIOHW, B KOUTO OPUSET € OCHOBHE XDaHa.




<~ 0P Miracle-fruit
/-._.// Synsepalum dulcificum
- S, Sapetaceas
£3= ' v -
P 4

Days after flowering

T2 fruit, 7C line

e & T 66.4
< L =
1 2 3 456 7 8 9
45
A) T TR W R
29

ﬁ’ekomﬁnnanmu nucta (A) o+
aomatu, cbabpxaiim miraculin
oT ronxu 6epu (1025ug)u b)) ™
nnoaose (b) ¢ 90.7 pg/g ceexo
Terno.




Journal Medical
hypothesis, 2006

[lomaTtuTe ca OT pa3nuUyiHu
copToBe, LiBeTOBe U (hopma
Ha nnogoBeTe. Te ca TpaHc-
reHHU U ca HOCUTEeNU Ha
reHn, KOUTOo eKcnpecupar

Pa3snU4YHn aHTUreHU 3a

Manapus.



ELSEVIER
Fruit ripening mutants yield insights into ripening control
James J Giovannoni Current Opinion in Plant Biology 2007,

10:283-288.

hp1/hp1 hp2/hp2

8 ‘o ")

Nr/Nr Gr/Gr Cnr/Cnr rin/rin

HopmanHu uim yTaHTHN Aomain

Bucoko cvabpxaHue Ha nurmeHT 1 (hpl/hpl), Bucoko cbabpxaHue Ha nur-
meHT 2 (hp2/hp2), Heyspasaly (Nr/Nr), 3enenu (Gr/Gr), bes ouseTtsiBaHe U
y3paBaHe (Cnr/Cnr) n Couabpxaly MHXMouTop Ha yspasaHeTo (rin/rin) myTaH-
TI.



Ha napeBuua
TpaHcreHHn uapeBuyHN cemeHa (a)
LlapeBu4eH snack (b)

EmMOpuoHanHu unu sapoguilHm
KneTku (c)




Dr. Eady, Crop & Food Researc
New Zealand and his collaborators in
Japan

Korato nykbT ce Hapa3Ba, KNeTKUTe ce pa3KkbCcBart, OTAeNna ce BeLecTBOo,K0eTo
pasrpaxaa aa sulphoxides - obpasysa cyncoHuesa kucenmHa, KOATo € HectabunHa n
ce npespblLla B NeTnus ras - syn-propanethial-S-oxide — gupyHaunpa ¢ eb3gyxa —
AocTura 0o ovuTe - pearupa € Bnarata B Tax U oOpasyBa pa3speneH pasTBop Ha
sulphuric acid — Cnb3Harta xxnesa npouseexaa Cbnsu, 3a Aa paspeau 1 npoMmue
poroBuuara.


http://www.sciencedaily.com/images/2008/02/080202115345-large.jpg

http://www.dailymail.co.uk/news/article-514799/The-orange-
purple-green-cauliflowers-scientists-claim-healthier-you.html



cuLObpaHue Ha aHmouyuaHuHu

http://news.bbc.co.uk/2/hi/health
/7688310.stm

Bucoko aHmouyuaHuHo8u
nunaeu doMamu u YepeeHu i}
(Que mun) domamu |



http://news.bbc.co.uk/2/hi/health/7688310.stm
http://news.bbc.co.uk/2/hi/health/7688310.stm

Prof Cathie Martin from the John Innes Centre

Anthocyanins offer protection against certain cancers, cardio-
vascular disease and age-related degenerative diseases.

Anthocyanins also have anti-inflammatory activity, promote
visual acuity and hinder obesity and diabetes.

Tomatoes already contain high levels of the antioxidant lyco-
pene. Highly. processed tomatoes are the best source, or to-

pene from cells.

Elavoeneids meanwhnile are seluble mwater;, and foeas con-
AININGEIHAWALERSEIURIE AN Tal=aISSeIVEdantioxidanis ane
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http://www.seedquest.com/News/releases/2008/october/
24091.htm
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http://www.seedquest.com/News/releases/2008/october/24091.htm
http://www.seedquest.com/News/releases/2008/october/24091.htm
http://home.howstuffworks.com/enlarge-image.htm?terms=annuals&page=0

World's First Blue Roses On Display In Japan

- Danielle Demetriou, Daily Telegraph, October 31, 2008,
See the rose at

http://www.telegraph.co.uk/news/worldnews/asia/japan/3

32704 3/Worlds-first-blue-roses-on-display-in-Japan. htmi

Tokyo, Japan - World's first blue roses have been
unvelled to the public for the first time at an international

Scientificiresearcn.
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flopnBO OT rbom

Bozeman, Mont. -- U.S. scientists say a FUNGUS in the Patagonian rainforest might be a
new source of biofuels since it produces a number of diesel compounds from cellulose.

"This is the only organism that has ever been shown to produce such an important
combination of fuel substances," said Montana State University Professor Gary Strobel, making
it a better source of biofuels than anything used now.

The fungus, Gliocladium roseum, produces various molecules made of hydrogen and
carbon that are found in diesel, the researchers said. Because of that, the fuel it produces is
called "myco-diesel.”

"Gliocladium roseum lives inside the Ulmo tree in the Patagonian rainforest," Strobel said.
"We were trying to discover totally novel fungi in this tree by exposing its tissues to the volatile
ANTIBIOTICS of the fungus Muscodor albus. Quite unexpectedly, G. roseum grew in the
presence of these gases when almost all other fungi were killed.

"It was also making volatile ANTIBIOTICS. Then when we examined the gas composition of
G. roseum, we were totally surprised to learn it was making a plethora of hydrocarbons and
hydrocarbon derivatives," Strobel said." ‘

Strobel said the discovery brings into question scientists'

knowledge of the way fossil fuels are made.

The discovery is reported in the journal Microbiology.

The fungus grows inside the Ulmo tree in the temperate

Patagonian rainforest of Chile and Argentina.



http://www.themoneytimes.com/news/20081106/study_rainforest_fungus_may_make_biofuel-id-1040323.html
http://www.themoneytimes.com/news/20081106/study_rainforest_fungus_may_make_biofuel-id-1040323.html
http://www.themoneytimes.com/news/20081106/study_rainforest_fungus_may_make_biofuel-id-1040323.html

KopeHunTe Ha pacTeHunsTa ce pasBuBaT B FOPHUA UM Kpan

Utrecht University (The Netherlands) and Ghent University (Belgium) with help from
scientists in Japan, USA and Switzerland. The results of this research appeared as an
advance online publication of the weekly science journal Nature on 26 October 2008.

Pankaj Dhonukshe discovered a molecular switch to alter
the auxin transport.

By turning on tne switch, Dhenuksne was able to reduce
NE eEXtent Off alXin tranSpoert tewards the roots.

IHEeNNONETNENNEFAN LOraCCUMUIaie atiieniac
ENOUNRENEAVESWHETENNSIPIOUUCEU AU NOOISINETANNO!
EMEGEMErEeMWHENENIONTIYAEaVESAOUI GG OW?

IHENIOLONONI N ENETISHOWS MG IITIEINI) RV NIl
EcVESIANIGRENGOREANUNNENINIO OO N ENIG IS OVSIENII AL
OIRVICHNOUINIESISIAE6 MO VAN ENI A CEI0TR/OUNY
l&2if, Trig srloat gzirt | SroWwr I orsrieje iriel (e raoLs i

Ycel

http:/mww.uu.nl/EN/Current/Pages/Researchergrowsrootsonupperpartofplant.aspx



http://www.uu.nl/EN/Current/Pages/Researchergrowsrootsonupperpartofplant.aspx

KOPEHOINJIOAM
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TpaHcreHHu pacTeHua ¢ yCTonvumBoCcT Ha xepbuunan: a) Cos (Bialaphos); b) Namyk (Bialaphos);
c) ®acyn (Bialaphos); d) Cosa ¢ yctonuuBocT Ha xepbuunagute Glyphosate n Bialaphos; e) Opu3s
(Bialaphos).



[Tlony4YyeHu TpaHCreHHu
pacTeHuA oT.

Ny

Cos s
LlapeBunua '~
[Tamyk

Panuvua

LiBekno

[lomaTu

TIOTIOH

Kapamdunu
KapTogwu
INeH

[Tanas
Linkopus
Opwus
[MTbnewn



GLOBAL AREA OF BIOTECH CROPS
Million Hectares (1996 to 2007)

w=Cm== Total . 23 Biotech Crop Countries
140 - s=C== |ndustrial

s=fy== Developing

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Increase of 12%, 12.3 million hectares (30 million acres), between 2006 and 2007.
Source: Clive James, 2007.
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Global Area of Biotech Crops, 1996 to 2007:
By Trait (Million Hectares)
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Global Area of Biotech Crops, 1996 to 2007:
By Crop (Million Hectares)
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Major Biotech Crops
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Global Status of Commercialized Biotech/GM Crops: 2007
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Global Area of Biotech Crops
in 2007: by Country (Million
Hectares)
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Biotech Crop Traits:

+ Herbicide tolermee (HT)
+ Insoct resistance (1R)

+ Viras resistunce (VR}

» Delayed ripening (DR)

+ Stacked traits

(IR/HT, IR/IR, IRAIR/HT)

Source: Clive James, 2007,
Global Status of
Commercialized Biotech/GM
Crops: 2007, ISAAA Briefs

No. §7-2007,
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MoauduuupaHe Ha ObAaeLWn
NPU3HaUU U MeTo40NOorMu

YCTOU4YUBOCT Ha CTpec,
MHAQYUMUpPaH OT OKONnHarta
cpena.

BakcuHu ot xXpaHa.
KauecTtBo cnen npubu-
paHeTo.
buopasrpaxaauwiu ce
nnacrmMmacwu.

YCTONYUBOCT Ha M0OHU
3abonaBaHus.

Haco4yBaHe KbM XINo-
ponnacrture.

OpraHocneunuyHa
eKkcnpecus.

Cenekuus 6e3 yvac-
TUe Ha aHTUubuoTuuK-

[Mo-ronama ctadbun-
HOCT Ha TpaHcdepu-
PaHUTE NeHu.

[loBe4ve BuaoBe pac-
TEHUS.



‘Mpobnemw’
c I'M xpaHu

* [lpexBbpnsaHe Ha reHu

-\~ 3a ycToItuMBOCT Ha

« He e eTn4HO pa ce ) aHTUobunoTULN.
MeCULL Ha npupoaarta. . PeaKTVlBleaHe Ha

« ‘3ambpcsaBaHe Ha He M NaTeHTHU BUPYCH.
pacTeHus. e TOKCUHMW.

» Jlunca Ha nybnuyeH « HamanseaHe Ha
n3bop. reHeTU4HaTa

e AnepruvHu peakuuu. pa3Hoobpa3sue.

« [eHepupaHe Ha ‘cynep- « QOtpaBsHe /
nnesenu’ HamansiBaHe Ha

Nnone3HnTe HaCeKoOMM.



[lpunoxeHne Ha TpaHCreHHuTe
PaCcTEHNA

» PacTteHus, ycTon4mesm Ha xepouunau.
* PacTteHus, yCTOU4YUBU HA HENPUATENN.

» BakcuHu OT pacTteHus (eaBa cera
3anoy4Bsar Ja ce U3nonsear).



PacteHusi, ycTONYUBU Ha
xeponunaou

* [[@HHO UHXEeHEepHUTE pacTeHUsa cbabpxKat bak-
TepuanHa EPSP cuHTeTasa, KkoaTo He ce
MHXubupa ot glyphosate.

» [Npeaumcrtea: no-gobpa 6opba c nnesenure,
No-mMarnko opaH.

* [Npu ynotpeba Ha: coqa (AuKoTUNEea0HHN),
Lapesuua, opu3s, nweHuua.



Global Increase in Biotech Crops

1204 M Total in millions of hectares

M Industrial countries
M Developing countries

T T T T T
1999° 2001 2003 2005 2007

- Science

1997

Identify gene for desired trait,

| / i\ l / . ) 1 e .g., insect toxicity in Baciflus
F» | h ! { 3 nsfs (Bt) bacteria. § ']
0. " | o
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Create plasmid DNA that

contains the Bt transgene and
insert into carrier bacteria.

115
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Paraguay . muion ecrares Wil
Paraguay did not allow GM soy planting until 2004. Since thén, it has increased total
soy acreage by more than half, and 94% of that crop is herbicide tolerant. Paraguay has
not passed its own biosafety law; meanwhile, its policies track those of Brazil, its major
trade partner.

D Grows GM crops commercially

7] Prohibits commercial growth ‘
| ‘ f G 4 Infect corn cell culture
—1 of GM crops 5 with carrier bacteria to

transfer gene.
[7/] Allows import of GM crops for -
food and/or feed

.
South Africa s muionecranes
The continent’s only country to approve commercial GM crops, South Africa is pushing to standardize
GM regulations in southern Africa. But last month, it sparked outrage after shipments of South African seed corn ]

| R/ Grow cell culture into adult
1o Kenya were found to contain GM contamination. plants, using their seeds to

create G insect-resistant strain.

SOURCES: ISAAA, CENTER FOR FOOD SAFETY, USDA, AUSTRIAN EMBASSY, AGBIOS.COM, WWW.GMO-FREE-EUROPE.ORG; PHOTO: GETTY IMAGES
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BuotexHonorus Ha i
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KIoHMpaHe
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white sheep
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KnoHupaHe Ha XXMBOTHU
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[MbPBOTO KITOHUPAHO KOTE
WHAWTOBO Konwe)

F

Sclarice (2002) 299

DOoUOCT, YrnWrosoro Koriyle rlg 2 5 2OCOSLUTHO SF Irl2hi(89 © Y8 0L OT
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ETndyeH npobnem fin e KNnoHUpaHEeTo Ha
XXUBOTHN?
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NIOHNPAROIEMYIIEWIN OBHIE!
BPENAIMICHVEEHRIIOHVH

LJIOHUHTIET € HerosaTa

VARARA il
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3anaseHa 4ypes
KIIOHVPaHE

HAROVIBAPBRIsH AN €SN EXHO=
Jlorilyl, foiciro oy ril oyrrerr
Sl HRARBANIERITMED

Floysiziral 62 110U D51U8K000rGT-
S2HY) BYH0H2, HANOUM20 ro- = R AOES o SEN
MEILEENTZL KOUZ) 9 VSTIOSISEE 2] e T

KElTO IOr00 rlzl ZILSKTIST Kz FIGURE 15.8 Endangered and Cloned The animal
(Cy,‘) OF2lTEzl sl '/JJK-’;J), on the right, a Siberian ibex, was cloned from an adult ibex, but

the egg cell used In the procedure was donated by a common
goat like the one at left. The goat in the picture served as the sur-
rogate mother in the procedure, giving birth to the ibex in 2004,

mber 11,
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CrnepBallia cTblKka B KIIOHMPAHETO?

ELIZABETH/
I THOUGHT BOB
PASSED AWAY
LAST YEAR.

I

Mrore Jiceiriigol

[ToCcTUrHaTOTO B YOBELLUKOTO KNOHMpPaHe He ce Bb3npuema MHoro gobpe ot
Hay4HaTa OOLLHOCT.
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“Nobody’s perfect, but we're "Darling, we were made for each other."
working on it.”




YCTONMYHNBOCT HA
AHTUBAOTAINA

Hskon 6akTepun ctaBaTt YCTOMYMBM Ha aHTUGMOTULM
6narogapeHue Ha TexHuTe n1asMmam. Upes Tax Te

MOraT Ad TpaHcMopMUpaT Apyrm baktepyuu v aa UM
npenapaTt YCTOMYMBOCT Ha:

A AMITNIINTINHY
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Harnessing the cunarta Ha pekombuHaHTHUTE AHK TexHonornm —
MPOM3BOACTBO Ha YOBELLKA MHCYIIVH OT Baktepumn

1 Isolate human cells
and grow in tissue
culture.

PVOT

2 lsolate DA from the human cells.

Figure 4-3 (1) Biology Today, 3/e (© 2004 Garland Science)



[NTPON3BOACTBO HA HYOBELIKA MHCYJINH

OT BAKTEPUW

2 |solate DNA from the human cells.
and cut W‘th a restriction enzyme

///” ”m 1| H/// 4 Meanwhile, isolate plasmid DNA
‘4 from a bacterium.

D \§ g
/ \
// // // /111 \\\\\\\ 5 Usethe same restriction enzyme

to cut the plasmid DNA, creating
6) Join the plasmid and human fragnaghibg sticky ends.

Figure 4-3 (2) Biology Today, 3/e (© 2004 Garland Science)



[NPON3BOACTBO HA HYOBELUKU MHCYJINH

(MpoabimKeEHNE)
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Mix the recombinant plasmid 7 Allow new bacteria to incorporate
with bacteria. the recombinant plasmid into the
bacterial cell, then screen bacteria
to find the ones that have incorporated
the human gene for insulin.

CKpuHMpaHeTo Ha 6akTepuanHuTe KIeTKu 3a OTKpMBaHe Ha Teau,
KOUTO CbObPXKaT reH 3a CUHTE3 Ha YOBELLKN MHCYSINH € MHOro
TPYLOEMKO.



human cell containing
gene of interest

bacterium

/\ DNA bacterial
chromosome

protein
synthesis

fag

human protein
of interest

recombinant DNA

transformation

KIIOHYIOZIHS el F2ky)




[MPON3BOACTBO HA HOBELLK MHCYIJINH

OT BAKTEPUW _
One cell with the O < O |

recombinant plasmid
o<

8 Grow trillions of new insulin-
producing bacteria.

Figure 4-3 (4) Biology Today, 3/e (© 2004 Garland Science)
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[MPON3BOACTBO HA YHOBELWKA MHCYJIVNH OT BAKTEPUU

NG 0002-8315-01
o RZ 10 mL HI- 310
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PactutenHy BakCUHWN

BaKCUHMW. "
« PacreHneTo npoussexaa npoTenH/u nnu ,El,l-m

NaTOreHn U UMYHUTETBLT Ce NHAYyUMpa Ypes XxpaHaTta —
kKapTodu, baHaHu u gp.
* [lony4yeHu ca 3a pasfMyHM YOBELLIKM N XXKUBOTUHCKU

bonecTun, BKMNOYUTENHO cpeLly mopbunu, xonepa, wwan,
xenatut B n C.

* YeTupwn pacTUTENHMN BaKCUHU Ca NMPEeMUHANN YCMeLLIHO npes3
nbpBaTa hasa Ha KITMHUYHO NPOoYy4YBaHe.

C.J. Amtzen et al. (2005) Plant-derived Vaccines and Antibodies:
Potential and Limitations. Vaccine 23, 1753-1756.



Pharming
[log “pharming” Ha aHrAUNCKY ce pa3bypa NPOV3BOACTBO Ha hapMa-
LEeBTUYHU NPOAYKTU B FrEHHO MoandUUVPaHU XXUBOTHWU, KOUTO CbAbpXKaT
Yy»KAOW FeHW 3a NMPOM3BOACTBO Ha JIEKapCTBa.
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CTBOSNIOBUTE KIETKN Ca OTKPUTY BbB Bb3PaCTHN OPraHN3aM.
3a|Tepanis Ce NanosisBaT EMBPUOHANTHN CTBOSIOBY KIETKY

cells of inner cell mass

cultured
embryonic

embryo stem cells
(blastocyst)



BpremHaTa KieTbYHa Matd € U3TOYHUNK 3a M10JlyYaBaHEe Ha

eM6pMOHaJ'IHI/1 CTBOJIOBU KIIETKU

oo e section of
fertilized 5 salls 8 Ce|L||S 16 cells blastocyst
mouse egg — " 11, days e 2% days 3days — ~ 4days

golc?r compaction
ody -7
) (10 G &5
X \6’ G
zona/ ‘

maternal and
paternal pronuclei inner cell mass trophec-
toderm

pellucida

50 um

Figure 21-83. Molecular Biology of the Cell, 4th Edition.

EmGpuroTo ce pasrpaina Ha MHONBWAYANHN KNeTKW, KOUTO no-
KBCHO CRYXaT 3a oTO0p Ha CTBONOBU KNETK!.



Hakon etmyHn

NPOBHEMN

lie3y KIeTkv YoBELLKA
Jin. ca?

ENVMERNIPOBIEMBIVIE:
OIIgIERUEHET OHE
SO OUOFES Y CTEOSIOY|
KIS OF “USTOY Y Tar ) F Y
SVDOUORIYL, TIOFIY 2] 11O
BIYENEW AW/ IN7l.

Orslosrizire? (D)

10 um

Fiaure 21-84. Molecular Bioloay of the Cell, 4th Edition.



LONbLIHUTENHN AUNeMy — TepanesinyHo KIoHUPaHe 3a
NoJiydaBaHe Ha eMﬁpMOHaJ'IHI/I CTIBOJIOBU KJI€TKU

)

NIETRUTEI0N; [9EBIIVISHVIRO DI RVISIVIVIRE hORM IS Xl 'OJIJ'/JSHEJUJ'/J, rioyl
TOS512lr 2 83 9Orellys)lel, WIOrerr el €9 O 7o OF 21T,

Axo @ TaKa kax Morar ja ce Nony4ar eMmOopuoHanHu CTBoN0BMU KNETIN,
KOUTO 12 He Ce OTXBLPNAT OT OpraHnsma?

Morar na ce KnoHvpaT eMOPUNOHANHY KNETKM OT BCSKA OPraHnILM, KOVTO
na ce OTINEeNaaT B USKYCTBeHW YCNOoBUS.



IDKOH Mo p AP BH WKrHuA AMaHaka

Hobenosata Harpaga 3a meauuuHa 3a Tasu rogmHa 6e BpbueHa Ha ANOHCKUA ydeH LLunHua
fimaHaka (npodpecop B YHuBepcuteta Ha Kuoto) m amepuxkaHckmat npodpecop [xoH
MpobH (YHuBepcuteta B KenmOpuax). Te nonyyvuxa tasv Harpaga 3a OTKPUTUETO CU, Ye
3penute KNeTkn morat aa 6vaat npenporpammpaH B nnypunoTeHTHU. ChLHOCTTa Ha ToBa
SIBNEHWE N OCHOBAHWUTE Ha HEro TeXHONOrMM B OHEWHW OHWU Ca B OCHOBaTa Ha BCUMKM
KNMUHUYHU €KCNEPUMEHTN CbC CTBONOBU KNETKMW.




AHK OTTEYATbLUA

Ako [IHK ce Hapexe ¢
PECTPUKUMOHEH EH3UM, KOUTO
pasno3HaBa CAUTOBE C PasfinyHN
MOCIIeAOBATENIHOCTH, e ce
nonyYarn = RKSpanveEHTNIC
pasNNYHA ABINKVHAL

AEIRSoTiieYanBiieIceEPa3UNTAINIO)
HONYHERTENIHRSAPALMERTNION;
pPASHINYHNICANTOBEIBN EHOMAP

ROJIKOIONIDEEYEICANIOBEICE!
ARSI MIIROIIKOIONIOBEYE!
HElOY O] P TLIUEIENTEL FI2) COOZIFMISEITYITS
O ISz G2ITT, TOSIKOE) T1O-
rlozlsUrIro e ca gaigtgrarr Tl
UITISYEI TS,

Bloodstain



USTOJISBAHE HA AHK OTTIEYATBUATE

SIIETIHV SWIHIRVIBVIVIIN O I MY E ST IVISHVIEETIET VIR

Mpw OHK ornevyarsumTe nosevyeTo anenym ce pasnmyasar no
Opon Ha noeTapawmTe ce B Tax JHK nocneaosarensmcm.



PABOTA C AHK-TEXHOJIOITMA N SAKOHbBT
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DNA turns life of 'monster' upside-down " Raymond Bantana

Suspected 'Parkway Rapist' can't get a lawyer to take his case
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Lawyers wanted: Suspected 'Parkway Rapist' can't get an
attorney to take his case

By Matthew D. LaPlante
The Salt Lake Tribune

Vewr of Ecomeralian: 3227

He was a two-bit robber with an upcoming
parole and an mtimidating gaze A crinmunal
among criminals, but not a monster.
Not yet.
Like other inmates, he looked down on

sex offenders - especially those who
victimized children. He liked to brag about
the day he attacked a prisoner who wasn't

FlsIoy NoUnoxerysl Ha
HH-ornevarsuyre 8
CuOebHaTa cucTemal.

™I

willing to "accept his place" at the bottom
of the criminal hierarchy known as "the

_ Rudy Michael Romero, the
sinner's ladder " "parkway rapist" during his

Family members on the outside kept his ~Parole hearing Friday December
" .o ) 3, 2004 at the Utah State Prison
book," or prison bankroll, loaded. Inmates Draper. (Matt Laplante/The

with cash can buy better clothing, better Salt Lake Tribune)
shoes. novels and even televisions for their

cells.
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HacTosiLiaTa 3arpuXeHoCT Ha yyeHUTe ce hoKycupa BLPXY
edoexra ot MO no oTHOLWEeHe Ha OKOJIHaTa cpeaa

SAPABEOINd3BAHETO
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»The BBC'sRobert  Plant
Pagott By Environment Correspondent Alex
A setback for the

biotechnology Kirby

industry
W real 28k Pollen from one of the most successful
» John Losey genetically modified (GM) crops in the US

We need to make can kill the larvae of monarch butterflies,

judgements : g
based on good scientists say.

To3u BLNPOC BCE OIS @ AMCKYCAOHEH.
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Mucnume nu, ye 3Haeme Hell D?

zkeppu M. CMmum
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OnaceHusiTa, CBbpP3aHU C KyNnTuBmMpaHeTo/
KoHcymupaHeTto Ha M pacteHua (vnav TMO)

Te morat ga 6baaT TOKCUYHW UV Aa NPEeans-
BUKBAT aneprmmn.

A NIONPES I Hda PASBVIIVIENO Ha P VIV P ClE=
VA
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ONIE G ERVHEl
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[eHHO MoaudonLUMpaHn MULLIKU



JINTEPATYPA 3a oueHKa Ha perynupaHeTo U
€KO-pUCKa No OTHOLUeHUe Ha OoTrnexaaHeTo

Ha FEHHO MoAudULNPaAHN KyITypy

— Focuses on current status and regulations

» Conner et al. (2003) Plant Journal 33, 19-46
— Focuses on ecological risk assessment

« GM Crops: A World View. Science, April
2008.



