https://www.imbb.forth.gr/en/research-en/plant-
molecular-biology/item/4119-panagiotis-n-moschou
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9. BIOTEXVOAOYIKEG EPAPHOYES OE PLTA
(MO epappole KATl, TS OETw
BioAoyika egpwTAHATA, avamTuéiakn
MAQOTIKOTNTA, KUPIEC KOATATTOVNOEIG,
HOPIAKOI UNXAVIOHOI ATTOKPITEWYV)
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NeeC SEI0TNTEC-AIGAEEN 9

1. Na avaAboere BacikeéS apxEG ProTexvoAoyiag gLtV
2. Na avaAbOoETe TN ONUAVTIKOTNTA TV BIODAIKGOV

i 6a 6éharte va akovoere, Ti éxere akovoel, T 6a BEAate va HAOeTe
OXETIKA HE TN PIOTEXVOAOYIA PULTWV;



Mg epapuolo KATl, TGS
BT BIOAOYIKA EPOTAHATA



¢ XOPAKTNPEC EI0060L OF
BloAOYIKO cLOTNUATA

¢ XOPAKTNPEEC £€O60L OE€
BloAOYIKO cLOoTNUATA



Mapatnpnon 1: Avanrtuéiakn
MTAAOTIKOTNTA

e [looocapuoyn o€ TTEPIRAANOVTIKO
epeBiocuaTa otav n avarnTuén eivai
TTAQOTIKN




AvanTuéiakn TAAoTIKOTNTA

Reprinted by permission from Macmillan Publishers Ltd. from Agrawal, A.A., Laforsch, C. and Tollrian, R. (1999). Transgenerational induction of defences in animals and plants. Nature. 401: 60-63; Reprinted by
permission from Macmillan Publishers Ltd. From Warner, D.A. and Shine, R. (2008). The adaptive significance of temperature-dependent sex determination in a reptile. Nature. 451: 566-568; See also Coker, R.E.
(1939). The problem of cyclomorphosis in Daphnia. Quart. Rev. Biol. 14: 137-148, and Crews, D. and Bull, J.J. (2008). Sex determination: Some like it hot (and some don't). Nature. 451: 527-528.


http://www.nature.com/nature/journal/v401/n6748/full/401060a0.html
http://www.nature.com/nature/journal/v451/n7178/abs/nature06519.html
http://www.jstor.org/stable/2808990
http://www.nature.com/nature/journal/v451/n7178/full/451527a.html

AvamnTuéiakn MAAoTIKOTNTA

Control (HHH)

MAQCTIKOTNTA ST NMAaoTikéTNTa BAGCTOU
NG PICag '

Phosphate (LHL)

Drew, M.C. (1975). Comparison of the effects of a localised supply of phosphate, nitrate and ammonium and potassium on the growth of the seminal root system, and the shoot, in barley. New Phytol. 75: 479-490. Photo
credit Michael Clayton.



http://onlinelibrary.wiley.com/doi/10.1111/j.1469-8137.1975.tb01409.x/abstract
http://botit.botany.wisc.edu/Resources/Botany/Shoot/Stem/Phototropism/Etiolation.jpg.html

H @uTIkKn pop@oAoyia gival apBpwTn

To QUTONEPES

Axillary

Node meristem

Internode

Adapted from Sanchez, P., Nehlin, L. and Greb, T. (2012). From thin to thick: major transitions during stem development. Trends Plant Sci. 17: 113-121. Reprinted by
permission from Macmillan Publishers Ltd. from Tsiantis, M. and Hay, A. (2003). Comparative plant development: the time of the leaf? Nat Rev Genet. 4: 169-180.
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http://www.sciencedirect.com/science/article/pii/S1360138511002470
http://www.nature.com.ezproxy.lib.gla.ac.uk/nrg/journal/v4/n3/full/nrg1002.html

H TTAAOTIKOTNTO UTTOPEI VO EXEN
OI0POPETIKA ATTOTEAECHATO

Aev gival OAeC 01 DIAPOPEC AVATITUCIAKES

TTAQOTIKOTNTEG. H TTAACTIKOTATA apopa

MAaoTikKOTNTA ,
EVOANQKTIKEG.

MeTapépewon

[MAQCTIKOTNTA avATITLENG

TTANPOPOPIa
daivoTumiKn MAACTIKOTNTA: l

Mrropei va mapatnenBei

TTANEOPOPIa

Npoocapuoyn MAACTIKOTATAG:
APXIKQ, €ival bTTOBeoN. AV N
avarTulakn TTAQOTIKOTNTA €ival
TTOOCAPMOTIUN € UTTOPEI va
LTTOTEOEI KQI TTOETTEl VA SEIXOE.

Novoplansky, A. (2002) Developmental plasticity in plants: implications of noncognitive behavior. Evolutionary Ecology 16: 177-188.

Teaching Tools
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http://link.springer.com/article/10.1023/A:1019617409133

Agv TTApOUCIAlOUV OAO TA QUTA TO
010 EUPOG TTAAOTIKOTNTOG

Ala@QopETIKOI
T yovOTUTIOI
5 @
AIaQOPETIKOI )
v c 3 N
YEVOTUTTOI 5 — o
, g — O
avTidpouVv ’ 9', 9 =
OIaPOPETIKA o >
O
>
= A B C A B C
3 j Karaotaon KaraoTtaon
|_
A B C
KaraoTtaon
™ ~
2 = o« /
— ° ° ° =
H €vvoia 1ng
dlakupavong A B C A B C
KatdoTtaon KaraoTtaon

O 1UTTOC (MOPPOAOYiIQ,

Alakbpavon

TIING

QPXITEKTOVIKI], GUOCIOAOYia, KTA.) Kal
n 1Epapxia dcixvouv diakuuavaon...
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MepIKOi XOpPOAKTNPES EiVal TTIO
TTAQOTIKOI a1TO AAAOUG
| _plasic | plasic

MEyEBOGC PACCTIKV  IXNHA POLAAOL
UEPOV

APIBUOC PAOCTWY,  AIQXWEICHUOG
POAWYV, AVOEWV KOAOTTESOL

Emunkovon YXNUa Taflaveewy
TPIXEC AVOIKN XOPOKTNPES

Ta @pouTa Kal Ta Aven dev
gival TTOAU TTAQOTIKA, i0WG
eTTeIdr TTANPoYopouv {wa.

Mapadeiyua prrovdai:

Clausen et al., 1940, 1948, as cited in Bradshaw, A.D. (1965). Evo| 3: 115-155. Images from FTD and Chinese bonsai garden.
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http://www.sciencedirect.com/science/article/pii/S0065266008600486
http://www.ftd.com/blooming-azalea-bonsai-prd/1p19/
http://www.chinesebonsaigarden.com/nagasaki-crabapple-bonsai-tree/

AANoJETPIO

H MEAETN TOU OXETIKOU PEYEOOUG KAl N OXEON METASU TWV

O1a@OPWYV THNHATWY KOBWG £TTioNG KAl 01 avaAoyieg

Mepikég aAAayég avaAoyiwyv H aAAopetpia gival TTAacTIKR: TTEPIBAAAOVTIKOI
KOTA TNV avatmTuén TTOPAYOVTEG MTTOPEI VA TNV ETTNPEACOUV

[Meplopiopog

wn

%8 aAAOUETPIOC ECEANIKTIKN
% dlakupavon
=6

OIKoAOYIKA
dlakupavon

1

|

1

I

1

|

4 |

2 KIA ®

Aval)\\)oyla E)\a

0.1 10 1000
2 UVOAIKA Biopadla (kg)

Enavektomoon pe adewa amd’Oxford University Press from Gayon, J. (2000). History of the concept of allometry. Amer. Zool. 40: 748-758, image from Champy, C. 1924. Sexualité et
hormones. Doin, Paris. Enquist, Image Journal of Heredity (1921) Volume 12, pg 421. Plant allometry image adapted from Zens, M.S. and Webb, C.O. (2002). Sizing up the shape of life.
Science. 295: 1475-1476,, see also B.J. and Niklas, K.J. (2002). Global allocation rules for patterns of biomass partitioning in seed plants. Science. 295: 1517-1520;
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http://icb.oxfordjournals.org/content/40/5/748.full
http://en.wikipedia.org/wiki/File:Neoteny_body_proportion_heterochrony_human.png
http://www.sciencemag.org/content/295/5559/1475.short
http://www.sciencemag.org/content/295/5559/1517.abstract

2NMOTA Kol EVOEICEIG

2nuato@oépa givai
oRMAT

in ¥ {i

MupwdI€g Kal QWG UTTOPEI va
gival evoEige

I'a mapdderypa Aphalo, P.J. and Ballare, C.L. (1995). On the importance of information-acquiring systems in plant-plant interactions. Funct. Ecol. 9: 5-14. Aphalo,
P.J., Ballar¢, C.L. and Scopel, A.L. (1999). Plant-plant signalling, the shade-avoidance response and competition. J. Exp. Bot. 50: 1629-1634. Image from Nesnad.

Teaching Tools

in Plant Biology™ AN INNOVATION FROM THE PLANT CELL

ideas to grow on


http://www.jstor.org/discover/10.2307/2390084
http://jxb.oxfordjournals.org/content/50/340/1629.short
http://en.wikipedia.org/wiki/Flag_semaphore

2AMOTA KOl EVOEICEIC TTOU
eTNPEACOUV TO QUTA

TTANnpo@opia

Eocwrtepika ECwTepIKG
aIVIGAd Evdeiceic 2. Nuara
' ABIOTIKEG: BioTikég
METG,ﬁO)"TEQ PDUGCIOKOXNMIKES KOTATIOVAOEIG
Oppoveg Kall EAPIKEC
HAeKTOIKO onuaTa

BIOTIKEC: ESwrepikég evOEigelg:
MepikéC OPUOVEC, ‘EKKpION, Mrropei va ﬂdpdﬂ]pl’)@é‘l’
OTTWG TO AIBUAEVIO, Ol EKKQINOTA ESwTepIKG ORMaTA:
OTPIYOAAKTOVEC (exudates), APXIKQ, aTTOTEAEI UOVO

gcuTTNPETOUV oAV , ) 2 1
cuUTINP TITNTIKEC EVWOEIC utTOBe0n TO Qv gival yia TNV

opeig TTAnpoPopiag, T IToOCapPLOYN, EVW 0 OEKTNG

EOWTEPIKA Kal

, TTOETTEI VA TTOOCOIOPIOTEI
ECWTEPIKA P P P

Teaching Tools
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Ta onuaTta TTANPOPOPOUV ETTIAOYEG OXETIKA ME TO
TTOTE KAl TTWG VA HETAPEPOOUV TA TTEPIOPICHEVA
OpeTTTIKA

Ta oRuaTa Kal
ol evOEigelg

UTTOodEIKVUOUV : v :
“pest bet” Ta pLTA YeyaAwVvoLY apya

KAl UTTOPEI VA LTTOOTOLYV
OULVETTEIEC KAKWYV ETTIAOY OV

O1 evéeielc TTOOPRAETTOLY TO
UEAANOV

Omwg oTo TToKEP, TA
XAPTIA OEV TWV PUTWV
gival TreplopIoHEVA.
NaBo¢ xapTi og AdBog
XPOVO Kal XAnKe n
TTapTidOa

TNo mapaderypo Shemesh, H, BF Zaitchik, T Acuna, and A Novoplansky (2012) Architectural plasticity in a Mediterranean winter
annual. Plant Signal. Behav. 7:492 — 501 and Shemesh, H. and Novoplansky, A. (2012) Branching the risks: architectural plasticity
and bet-hedging in Mediterranean annuals. Plant Biol., /n press. Photo credit Tom Donald.
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http://www.landesbioscience.com/journals/psb/article/19467/
http://www.flickr.com/photos/clearwood/7364969008/sizes/o/in/set-72157626284715720/

MapaTtRpnNon 2. ZUMTTEPIPOPA TWV
DUTWV

Ti1 kavel Eva @UTO KATA TN d1APKEIa TNG (WG TOU Kal

UTTO TNV emTidpaon d1a@opwyV EPEBICHATWYV

Mapddeypa: PWTOTPOTTIOUOS TTPOC Wi QWTEIVH TTNYNA

1 \ !_\‘

Teaching Tools
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http://www.fastplants.org/resources/pauls_sandbox_category_article.php?entry_id=102
http://en.wikipedia.org/wiki/File:Phototropism.jpg

E@apuoyn: AypofBioTexvoAoyia: N ETTOPEVN
eTTOVAOTAON

< H pyeyaAutepn Brounxavia ($1.3 trillion of products per
year)

< H TpoTtroTToinon TWV QUTWYV ETTITPETTEI KAIVOTOMIEC TTOU
OEV UTTOPOUV VA ETTITEUXOOUV PE AAAOUC TPOTTOUG

- Avtoxn oe (iI(aviokTova
- AvOEKTIKOTNTO O€ TTaBoyova
- EupoNia




MeBoOOAOYIEC VIO YEVETIKN
TPOTTOTTOINON

< Ta HOVOOIKA TTAEOVEKTNMOATA TWV PUTWV:

- H peyaAn 1otopia NG BEATIWONG QUTWYV
TTPOCPEPEI OTOUC YEVETIOTEC Uid TTOIKIAIQ
TTOU PTTOPEI va UEAETNOEI 0€ POPIaKO
ETTITTEDO

- Ta QuUTA TTapAyouv peyalo apiOuo
QATTOYOVWV

- 'Exouv avayevvnTIKEC IKAVOTNTEC

- Agv £XOUV TOOO IOXUPEC ATTOMOVWOEIC
EI0WV



MEBoOoOI TTou XpnoiuyoTTolouvTal
OTNV TPOTTOTTOINGN PUTWV

< EmAoyn

«  O1 KaAANIEPYNTEC DIAOTAUPWVOUV PUTA

. i.':; .

i e e
- R St e .:'|.|.I 1] I
i i *."e):' L




MEBOSOI TTOL XPNOIPOTTOIOVLVTAI OTNV
Cigenesis

< YOVTNEN TTPWTOTTAQOTWYV

- Ta KOTTOPA XWPEIC KLTTAPIKO TOIXWUA
OVOUAZoVTal TTOWTOTTAAOTEC

OI TTOWTOTTAAOTEC EVOG €I60LC
OLVTNKOVTAI JE EVOC OANOL

O1 CLVTNYUEVOI TIPWTOTTAACTEG
LEYOAWVOLY O€ BPETITIKO YIA HEPIKES
epSouadeg

Ol ATTOIKIEC JETAPEOOVTAI O BPETTTIKO
YIa TNV avarTuén pidac kal BAaAcToL




MEBOSOI TTOL XPNCIUOTTIOIOLVTA
OTNV KATAokeLn S1IAYoVISIAKGV
PLTWV

< ETMAEKTIKN BEATICOON VS. RPIOTEXVOAOYIAG

ETrl)\sKTleg

Parent 1 Chromosome Parent 2 Chromosome

New "u"artw
Several generations of additional breeding
are required to remove undesired genes

["EVETIKA pNXavikn

" Selected Gene e

Source Varity Commercial Varity

(may not be same
species)

Im prnved Varity




MEBodolI TTou XpnoiyoTrolouvTal 0TN
LOPIOKN BIOAoyia QuUTWYV

< AlIayoViblo — PEPEI TO ETTIBLUNTO XAPAKTNPEO

H KOQTAOKELN-POPEAC ATTOTEAEITAI ATTO £vAV LTTOKIVATA, TN
KSIKN TTEQIOXN, TN ANEN

Plant DNA
[

gafEicanmrclmar r:.h;::'l._a;II_c draTccl

Eia GAH’I',‘FA%: hfnﬂhﬁf.‘rhga afadie

Ealidhe asrcBramele aaiiicExaiedd
Eifscapifiai i AT REAEE Eiufrnﬂﬁq

Promoter Transgene Termination

@ h sequence
IJIEtciaTh'hi;zckéiaklcﬁxuxcii

B A A

Bacteria DMNA




MEBoOOI TToU XpNOIUOTTOIoUVTAl

OTN YOVIOIOKN TPOTTOTToINON
<+ MetaAAagn atro AypoakTiplo

To TAacpuidio Ti el0ayeTal oTO YOVIOIWMA TOU KUTTAPOU OEKTN, KAVOVTAC
TO €vav 10aVIKO @QOoped vyia Tn MeTagopd avaouvolaopévou DNA o€
QUTIKA KUTTOPO

Ti plasmid (TDNA)




MEBoOOI TTou
XPNOIYOTTOIOUVTAl

< AIOKOI POANV

< MIKpoI §ioKOI PUAANGDV TTOL e e i

' e in genetically modifie
ermaadovTal e ;-. Agrobacter

Agrobacterium Ti |

Transfer to filter paper
over nurse cells and culture
2 - 3 day.

< Emiépaon pe opuoOVvEC VIO TN L
OVdﬂTUgn piCOg KdI SAOGTOL') = ! Transfer to shoot stimulating

medium and culture 2 - 4 weeks

When shoots appear transfer
to root inducing medium

Transfer to soil ”\

after 3 weeks

W)

Regenerated
engineered plant




MeEBoSOI TTOL
XONOIUOTTOIOLVTAI YIA TN

TapaAywyn

Cloned Gene =,
f | mmp 383 1 pm Gold microparticles
e L]

Precipitate DNA
onto particles

< BIONIOTIKEC pEBOSOI

. Ektoteuel opaipidia B
4 % oad into gun
mou éxouv DNA ot = sl
]

eUBpPUIKG KUTTOpPO == . Target cel
]

Particles into cells

[
| R
[ |

Plate onto filter _———u
and select for /. o,
marker 1:53'..\' 33 ;j




MEBODOOI TTOU XPNOIYOTTIOIoOUVTAI VIO TN
Tapaywyn

< TpoTtrotroinon XAWPOTTAQCTWYV

< MT1TOopOUV va glocaxBouv TTapaTravw
aT1TO £va yovidla

< Ta yovidla ytropei va ekppadovral

< To DNA gival ¢exwploTo atTd TOV
TTUpnva

New Method



MEBoS0I TTOL
XQNOCIUOTTOIOVVTAI OTN YEVETIKN
TOOTTOTTOINON

< BeATION KAl EAEYXOC

Salinity testing for wheat.




MeBoSOI TTOL
XONOIPUOTTOIOVLVTAI OTN YEVETIKN
TOOTTOTTOINON

¥ "-_d

< TexvoAoyia avTikadikoL RNA e SN N e
sl Normal mRNA L"'Fmte;: —}@

(sense)

Flavr Savi™ tomato introduced in
1994

Ol WPEIPEC TOUATEC TTAPAYOLYV TO

Normal tomato

PG gene

/ = ‘ I:!aa 1.-.1.‘.‘“'.."

8 1 0
aRE & F 4
oo e
L T, :

o
] antisense mRNA
Transgenic

YTOXOG YIQ TOV TTEPIOPICHO TNG
armrodounong TG ... it

gene

£vCLUO TTOALYAVAQKTOLOOVACN, ? . TN

TTOL LEPOALEI TNV...

Matural rotting
due to PG

Complementary
mRNA (antisense)

S

(5

Ripe and no
rotting for about
3 weeks




MEBoOOI TTOu ¥pNOIUOTTOIOUVTAl OTN
VEVETIKN TPOTTOTTOINON
<« RNA Interference (RNAI)

MTTOPEI VA PEIDTEI TNV EKPOAon TOL RNA avaoTeANOVTAC TNV
eEKppaon

[Ipwteivikn Ekppacn
LLEWDVETOL

Evepyn mpwteivikn Ekppaon



[TOAKTIKEC EPAPUOYEC OTO TTESIO

% AVOEKTIKOTNTA O¢€
O O_ e év EI E g Tobacco Mosaic Vlru1.--=;¢‘¢ﬁ\-"'-.' RNA

1 virus coat RNA converted to cDNA

- EuBOAIO pLTWV, TTOL TTPO- s e B

virus coat ¢ W
Antibiotic gene for

ETTAYOLV TNV APLVO @ FTriN

. TO (PUTd ]‘[pOE'ﬂ'dYOU\/ Tn\/ 2 Transfer to Agrobacter vector
IIKN TTOWTEIVN

&

Plant cell

Transformed cells
grown in culture

Plant regenerated
3 Add virus to leaves

y

Regenerated transgenic
plant expressing protein
leaf lives

Control Plant
leaf destroyed




[TPOKTIKEC EQPAPPOYEC OTO TTEDIO

< 'EAEYXOG EVTIOUWYV
- To Bacillus thuringiensis (Bt) TTapdayel pia TTpwreivn
TTOU €ival TOCIKN O€ QUTIKA

- Ta dlayovIOIoKA QUTA TTAPAYOUV TNV TTPWTEIVN TTOU
TTPOKAAEI dl1appNnEN TOU EVTEPIKOU £TTIONAIOU

BT Crystaline protein and European Corn Borer

Animation: How Bt Affects Insects



http://croptechnology.unl.edu/animationOut.cgi?anim_name=ECBandBt.swf

[TPOKTIKEC EQPAPPOYEC OTO TTEDIO

< ‘EAgyxoc¢ diICaviwv

° AVGEKT'KéTr]Ta GE o TDNA vector

targeting L/‘I\ Glyphosate-insensitive

sequence EPSPS from bacteria

(ICavIKTOvVa

R }1‘
Bacterial CaMV s

promoter
g ks Agrobacterium- medicated

#. DNA transfer into plant

Endogenous .

plant EPSPS is Spray mth‘GIyphosate
inhibited by 2

herbicide

-y
' 4_,
Oy Glavia petd and

Roundup Transgenic

Wild type



[TOAKTIKEC EPAPUOYEC OTO TTESIO

« ACPAAEIC aToBnkevon

- H afibivn uTTAOKOPEI TNV ETTAPKEIA TNS PIOTIVNG YIC
EVTOUQ.

.« [OXLPOTEPEC IVEC
- MNapadeiyua 10 BauPBaki



[TOAKTIKEC EPAPUOYEC OTO TTESIO

<« KaAuTepn diatpogikn adia

- Golden rice 1ToL €ival YEVETIKO
TOOTTOTTOINUEVO YIA VA TTAPAYEI LWNAOTEPN
TTOOOTNTA RB-KAPOTEVIOL

- QPM: KOAauTtTOKI pe auEnuevn ETAPKEID
OPETTITIKAWV

QPM hybrids

I Normal maize
hybrids

Tryptophan

OQPM program in Haiti



http://www.oreworld.org/qpm.htm

[TOAKTIKEC EPAPUOYEC OTO TTESIO

APPLICATIONS

‘\/‘ INTERNATIONAL SERVICI
FOR THE ACQUISITION =
OF AGRI-BIOTECH @j é n _‘UBI s
rop Biotech Update
CGU nailing fist

<« MEANOVTIKA TTOOIOVTA e e e
- RNAI yia peion kageivng.




[TOAKTIKEC EPAPUOYEC OTO TTESIO

L)

» TO JEANOV, ATTO TA PAPPAKELTIKA OTA TTPOIOVTA

Biokavoiua atmo Riopada




L)

Eibn Blokavoiuwy

BioaiBavoAn — (OUwoN TTOOIOVTWY UE

¢axapn

Sugarcane

Yield 68,500 kg/ha

Water 71% m/m
Sugars 15% m/m
Fibres 13% m/m
Non-sugars 1% m/m

Ethanol

Mlllmg Anhydrous ethanol (6'400I/ha)

Millling of sugarcane stems

Densit 0.795kg/1
Separation of juice and bagasse el o/

Purity 99.7% m/m(min)
Water content 0.3% m/m(max)

- European Norm EN 15376

Fermentation

Conversion of sugars into alcohol
Production of ethanol at 8-10% m/m

Distillation

Separation of alcohol and stillage
Production of hydrated ethanol
at 95% m/m

Dehydration

Alcohol rectification

_

Baon



EibN RlovTICeA

< ATTO PULTIKO 1N {WIKO NITTOC

Jatropha Pre-treatment Biodiesel
Yield 8,000 kg/ha W Separation of fruit and shells Methyl ester 2’600 I/ha)

Water 11% m/m - Density 0.880 kg/I

oil 35% m/m . g Energy content  37.2MJ/kg
Oil Extraction Purity 96.5% m/m(min)

‘Water content 0.5% m/m(max)
Pressing or solvent extraction European Norm EN 14214
Separation of oil and meal

[ |
Purification

Disposal of impurities in oil

[ |
Trans-esterification

Reaction of oil with methanol
Production of methyl ester
(biodiesel)_

| |

Purification

Separatioin of ester and glycerin
Washing, separation of ester &
methanol

Comparison of biodiesel output for different feed stocks



http://www.plateforme-biocarburants.ch/en/infos/biodiesel.php

Napaywyn PlovtileA

<« [1owTN Yevia 1 BiovTideN: TTNYN TPOPIUO




Napaywyn PlovrileA

KaAauttOKl yia TTapaywyn BioaiBavoing1985-2008
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Chart1
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Corn for Ethanol Production

		The figure below shows that corn use for ethanol production has increased by nearly five fold from 2000 to 2008.

		Figure 5.1

		Corn Used for Ethanol Production, 1985-2008

		Source: National Corn Growers Association, The World of Corn, 2009 and previous annual editions,

		http://www.ncga.com

		Note: Based on Marketing Year September - August (i.e., 1985 data are from September 1985-August 1986)

		a Preliminary
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526

566

628

706

996

1168

1323

1603

2120

3026

3600



Data

		

				Year		Million Bushels

				1985		271

				1987		279

				1988		287

				1989		321

				1990		349

				1991		398

				1992		426

				1993		458

				1994		533

				1995		396

				1996		429

				1997		481

				1998		526

				1999		566

				2000		628

				2001		706

				2002		996

				2003		1,168

				2004		1,323

				2005		1,603

				2006		2,120

				2007		3,026

				2008a		3,600






Napaywyn BiovtileA

< 11 yevid BIOKALOIPWYV

- To Tapadelyua TNG XOYIAC




[Mapaywyn BiovTiCeA

% 2N yevia BIOKALOIPWYV: OXI ATTO TROPIUO




[Tapaywyn Piokauoiywyv

% AANO TTAPAbEIYUa 2NS YEVIAC

- GM Jatropha pe SIMAR ToooTNTA TTAPAYWYNGS
EANQIQV

Jatropha curcas




[TOAKTIKEC EPAPUOYEC OTO
TeSIO

< METAROAIKN PNXAVIKN

ETTNoEACUOG TNG YEVETIKNG
UNXAVNGC WOTE VA TTAPAXOEI
TTOOIOV TTOL KAVOVIKA &gV
TTAPAYETA

<« AvOpPWTIIVN LYEIQ
AANEQYIOYOVA
AVOEKTIKOTNTA O€ AVTIRIOTIKA




<« Emiépaon oT1o mePIRAANOV

AVNOULXIEC YIA TO TTEQLIBAAAOV
KAl TNV LYEID

- APACEIC O¢€ €i6N PN OTOXOLG

- Youtep Qlavia




Mn SIaYOVISIOKEC EPAPUOYEC KAl
ETTINOYN MEOW:
Marker-Assisted Selection

Pz (R) [dentify molecular markers

linked to trait ol interest

| Selfing

FEFFFFFEFFFFEFFF

Generation of large I', population

DNA extraction from tissue of each individual

|

Genotyping using polymorphic primers

!

Agarose gel electrophoresis ol PCR products

CEEREEEEEERREEE
x

x | x | x % | x | x | x

Marker-assisted selection (MAS)



|IOTOKAANIEQYEIQ & KAWVIKN

AVATTAOAYWYN

000 sec

WT
Larva (Pieris rapae)



Blopnxavia papuaKELTIKWY
OKELAOUATWV

AIQyvwoTIKG ev{LUA KAl okeLAoUATA (egg white avidin and bacterial beta-glucuronidz
recombinant human intrinsic factor

Insulin amo eAatocwpota
immunoglobulin A

» H onuaoia tNS Tapaywyns PpapUaKELTIKWY OKELAOUATWY O€
OTABEPEC TTOOOTNTES



METAOXNUATIOUOG
TTAQOTISIV

transplastomics

+ETTIVEVETIKEG
TOOTTOTTOINCEIC
+OWNAN TTapaywyn
-METAUETAPOACTIKEC
TOOTTOTTOINTEIC

$oo%

b

Plant cell with wild-type chloroplasts

Selelction and regeneration with antibiotic

\

(e

Heteroplasmic plant cell with chloroplasts carrying
; g g astome with Ayvef/gene and wild type plastomes
Second round of selection and regneration 3

l'ransplastomic plant showing chimeric leaves

chloroplasts with Ay



BovopuTta

TTPWTOVNUC

YTTokeTal o€
OUOAOYO
AvaoLVSIACHO




Lemna minor

interferon-alpha-2b

Blo-gcuyiciavon

ZWOoTpoPN

AvAKTNON BPETTTIKWY CUCTATIKWY AUUATWYV
BiovTieA (TTapaywyn BioaiBavoAng)



BLOTTAQOTLKA

W XNUIKO TTAPAYWYOo
DLTIKAG TTPOEAELONG LAIKG

Aladikacia didommraong

DrPrem.com

Eivar opwg Ricooiun Avon; S 2

on




Tnv ermopevn gpopea...

10. ToviSiakn eme€epyaoia &
ameikovion (CRISPR kTA.)
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