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Bl. Zehido 32 - 33cy BBl Ao “ @ v €vapén g HETAYPOPNGS ..........
OTMG KOl 1 avTLyp (@)
‘Etot, 10 MRNA 7o VtibeTan €l UTANPOUOTIKO KO AVTITAPOAANAO e
TV UETAYPOQOUEVT] OAVLGT 1/6VVETOG TNG 1010g oAAnlovyiog pe v
GUUTANP® 1 QAVGid (yovidiov), n omoia ovoudaleton KmOk.
YVVETMG alvoido YOVIOi0v EVD OEV YPNCLUOTOLEITOL O KOAOVTL
Yy v TOV A, niadn dev petaypdpetor, N aAiniovyio TV
Baocec etvon a ov petaepdleTon TeMKA, péow Tov MRNA.

B2. XgM 20y. p1A.:  Amo “ H petaypaen katoiveton omd éva Evivpo

............ apyn kéOe yovidiov”
eroadloy. Bir.: Amd ¥ Xro emimedo g petaypaens. ‘Evag apBpoc
Y TN HETAYpaPr] EVOG Yovidiov”.

\ 2UVETMG, M UETAYPOPY] LE TO. PLOUICTIKA TG GTOUKEIN
(vmoxwvmtég, petoypagikoi mapdyovteg), kabopilel
mota yovidia Ba ek@palovtal, Ge TO10LG 1GTOVG KOl GE
oL oTAdL TG avamTuéng, HE OMOTEAEGHO TNV
KOTTOPIKT Stopopornoinon. (cerida 31 oy. fiA.)

B3. . Kotd mv évapén g petdopacng to MRNA npocdévetan, péow piog

aAAniovyiog oL VIAPYEL OTHV 5’ QUETAPPUCTN TEPLOYN] TOV, HE TO
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pocopkd RNA g pkpng vropovadag tov pioc 0G, oYV

LLE TOV KOVOVOL TG GUUTANPOUATIKOTNTOS TWV B('w%
YVVETMOG, KATO10 €100C HETAALAENC, .Y YOVIOLOL € aln EAleryng

Bacewv oty 5 auetappactn meployn KNG oAvcidag Ttov
yYovidiov, €xel GOV ATOTEAEGHA TV adVVOT NA va tpocdefel
e v 5’ op. mEPLOYN TOL GTNV WIKPN VIO o ToL PYPOCOUATOC

®OoTE Vo EEKIVIGEL 1] HETAPPAGT] TOV.

B. H RNA molvpepaon, yia va Eekivi
™ ovvBeon tov MRNA, Tpocdéve
ovopdlovtol vwoKvnTEG, e T Pon

(cwoté) TV petaypaen oniadn
e101keg meployéc tov DNA, mov
poTEiVOV OV Ovopalovton

ooV  OTOTEAECUO TNV

LLETOY POLPIKOL TTOPALYOVTEG.
YVveEn®G, &va €100¢ usrdmm AEWYN TUNHOTOC TOV LITOKIVITY

(Sopukr]  YPOUOCOUIKY OB UOAAL),TOV

N

Q

¢ Paomng, oe kwducomolovoa
odNyel o ONpovPYiol KMIKOVIOv
0, dev aAralel tov aplBud twv
gAVGI00C AALA pmopel vou TPOKAAECEL
TG, OV 1 OVTIKATAOGTOGT TOV apivoEEog

0. Mo yovidlaxn petd KATAOTOONG PACTC UTOPEL VO LETATPEYEL
eVt 10, omotlel Kamolo apwvolh, o€ Eva KMOTKOVIO

oot 1o tov TpOmpo TEPUOTICUO TNG TOALTEMTIOKNG
. ZOVETMS Tikatdotoon pag faong tov 1017 kmdukoviov,

ard 100

TO HETUTPENEL OE KMOIKOVIO ANENG, €XEL OOV OMOTEAEGHO T
ETOAAQYIEVY]  TOAVDTENTIOKY] OALGIOO. VO  OTOTEAEITOM
o&éa.

B4 @7(29)&8& 13 oy. BiPfr.) Amoikia eivon Evo. GOVOLO HIKPOOPYOAVIGU®DV, TOL

otavV oVTO

000Baipo6. Or amoikieg Tov oynuoTicONKaY, OTWG EAIVETOL GTO GYNUA,
givan 26. Zvvenme, 26 Paxtipa amd o 18, mov eiyape Tomobetnoet oTo
Opentikd VAIKSO katopbwoav va emlcovy amovcia pebelovivng Kot vo

\ EXOUV TTPOEADEL OO SLOO0YIKES SOUPECELS EVOC KLTTAPOUL,
<i OVONTUGGETOL GE OTEPED OPEMTIKO LAIKO Kol QAIvOVTOL HE YOUVO

GYNUOTICOVV OTOKIES.

TA OEMATA ITPOOPIZONTAI I'TA AIIOKAEIXTIKH XPHXH THE ®PPONTIETHPIAKHEY MONAAAX

YEAIAA: 2 ATIO 9




OMO3ZINONAIA

E

OMOZIIONAIA EKITATAEYTIKQN ®PONTIZETQN EAAAAOZX (O.E.®.E.) —EITANAAHIITIKA OEMATA

EITANAAHIITIKA OEMATA 2016

B” ®AXH

O

NOAILAIVIVUXI

E A AN A A O =

NOLZII1LNOGM®®

E_3.B:30(a)

B) Epocov, n povadikn ahiayr otmnv KOAMEPYEID TOV [@v glvan M

TPocONKn o100  OpemnTIKO  VMKO TOV KV OV OPOUOTIKOV
VIPOYOVAVOPAK®V TOL KAmvoD, CUOIVEL OTL 01, 0LGIESAVTEG TPETEL VOL

npokdAiecay petarhdielc oto DNA tov Baktp
(26), pio. petddroln, HETETPEYE TO PETOL
ocvvbeon ¢ pebelovivig 6To PLGLOAOYIKO K

€ UepIKa Paxthpla
yovidlo yio. TV
1 Ta Poaktnplo ot
Eav amolkieg. ZVVeEm®mG,

umopecav vo cuvhecovy pebetovivn ko
01 KUKMKO1 apmuatikoi vdpoyovavop GLVIGTOLV HETOALAEOYOVOLG

TOPAYOVTEC.
Y) (Zerida 101 oy. Bifr.) Yrapyovv @? yovidiwv Tov oyetilovton pe

TNV KOPKIVOYEVEDT).
Ta mpwrto-oykoyovidia kon 7
TPWOTO-0YKOYOVIOIOV GE

uetotomone. H avaoto?

oykokotactaitikd. H petatpon tov

i vo elvon omotélecua
POUOGOUTKTG HoAiag, cuvnBéotepa
SpaL KOKATOOTAATIKGOV €lvan
WG EAL ovidiov, agaipel and To

OmOTELEGUA UETOAMAENG,~KLP]
KOTTOPO TN SLVATOT @ YOV rm TAocloopo Ko 0dnYyel oe
KOPKIVOYEVEDT).

é)? 00V GTO GUUTEPAGHA OTL O KOPKIVOG GE YEVETIKO
eMimed0 eivon TO-QWTOTEALEG O TOV. PETAAAAEEDV TOV TOPOUTAVD YOVISI®V,

Ol  OTOlEC ~ TPOKAAOVVTO 5 YOlPOPETIKOVG  HeTAAAAEOYOHVOLG
TOPAYOVTEG %! ] OKTLY: &1 XNUIKEG OLGIEG, TOV UTOPEL VO Eivar
KOl Ol KUKAMKOT ap® i VOpOyoVAvOpaKeC TOL KATVOV, OTWG

2NETIKEG EPEVVEL

amESEEE TO TEIpOLLOL.

moinon evog Onivkov youétn amd éva apoevikd. Ot yoUETEC

Irl’. o
YoV
BETOVV Eval AVTIYPAPO TOL YOVISIMDUOTOG TTOV TEPIAAUPAVEL, pid GEPA
AVTOCOMKOV Ypopocouatov (copporilovionr pe A) mov eivon ida
OTOOPCEVIKA Kot oTo OnAvkd dtopo Tov €00vg Kot €vol QUAETIKO
YPOULOCOO, TV puropei va givon o X 1 to Y. Xrov Xipumavtin to guio

\ kaBopiletar Omwg ko1 otov AvOpwmo, diadn m mopovcic Tov Y
kaBopilel To apoevikd dropo, Ve 1 aTovsio Tov To ONALKO.

Xpopoowpukn cvoetacn Luymtov Onivkol yumavtin:
46 A + XX 1] 23AA +XX

Xpopooouxn cvetacn Luy®Tov apcsevikoy yumavtin:
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46 A +XY 1 23AA +XY \Y
Xpopoocouiky cvotact OnAvkod yapétn (odapro): x
23A +X
XpoOUOCHO UK 6VGTAGT APGEVIKOD YOpET ( 0iD):
(1/2) 23A +X o (1/ A¥Y
B Kvtrapo yumoavln oty opyn e w
48 ypopocopaT
Kvtrapo ypumovtin ot petde
48 ypopoc
Kvttapo yiumaviln oto 1€
24yp
I2.
Tvimd /) T 11 T 111
T'ovidwopatuc | CDNA Bifiio0ijxkn
Av S O BprroOkn npéopopov
O avlpamov gpvBpoxvTTapov
1 | Tovidiov ¢ RNA molvpepdiong + +
2 | T'ovidiov odvoidmy — B HbA + +
3 | F'ovidiov cHvo TOL QVTLYOV, ovhphToL e
opdda aiuowoéfgi\ W * *
4| 1 ecmviovyovidiov 6Acidav-— a T HbA + -
5 | Yrokwnm yovidion oAvsidov =f e HbA + -
6 | AAMNAoUyiog MENC peTaypa®ng Tov yovidiov + )
alvcidwv.— B tig HbA
7 | 5° aurdgpastc meployng yovidiov wag totdvne + +
8 | AvBpdnvov yovidiov Tov tRNA cepivie + -
9 po')?@bv yovidiov rRNA pikpng vropovadog + )
Poecwpiorog
](Q T@téfov ¢ PBaktnprokng RNA molvpepdonc + +

P Q  apod Tpuy. X

Fi: 1 apouod Tpiy.

4 mokvo Tpuy.

1 mokvo Tpuy.
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\Y
P,: Y apatd Tpuy. )[ 3 apa@

Fi: 2 apoid Tpuy. : @rmx.
XtV dwotavpwon P, mapatnpovue 61t and Lif-dactavpmaon 600 atOou®v pe

ouoto  eovotvmo  (apoud Tp. X apatd
da@opeTikd eovotumo (mokvo 1p.). Ex
Mévted, kdOe andyovog maipvel Eva o

glval To VTOAEWTOUEVO.

), avilovton amdyovol pe

K@Oe yovéa, TO CAANAOLOPPO YO T OTYUTTO «TLKVO» oL EUEOVIfETIN
OTOVG AOYOVOLG VITAPYEL GTOVG YOVEIC YOPIS VO EKONADVETOL, KOl GUVETMG

'Etot supfoirilovpe:

TO VTOAEUTOUEVO OAARA
TUKVO TPIYOUOL EYEL

VIO 0L @Q yovéag g P pe apard tpiyopa éxel

yovoTtuTo A, ETEIOH. VIO HYOVOL e TLKVO Tpiywpa Kot kdBe Evag omd

O 1™ vou
yovidimv),

GLVOLAGUOD TWV YOUETDV.»
wotappwon P1 cuvenmg eivar:

; J oo
@P ¢ Aa X

OUETES A a o I'A: 1/2 Aw:

i > DA 1/20paid tp.:

Fi AA, oo

0V S ®PIGHOD TOV CAANAOLOPPOV
dAMAOpOpPa yovidia, €VOC yopoKTHpa,
™G peimong, yiati doympilovron To opOAOYQ

1/2 oo

1/2tokvo Tp.
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A@ov otV P, dactapmon TpoKLATOVY amOYOVOl PE TUKVO TV opa (o), ot
yovelg pe opod tpiyopo Oo €yovv yovotvmo Ao (éxepdluyor). ‘Etol 1
dlaoTawpmon sivat:

P: ¢ Aa X 4 Aa
TFopétec: A, o Ao T.A; 214 A:  1/4aa
pod tp.: 1/4mvkvo 1p.
Fi: AA, Aa, Ao, ao

[Tapatnpodpue evod 0t1 N owausvéumwm apord Tp.: 1 wokvo 1p., M
®.A 7mov diveton otnv eivon 2 aperd: 1 0. 5 onpaivel 6t to 1/3 tov
anoyovev pe opatd tpiyopo webaivel. Eva drope /mebaiver otav @Epet

‘ ' M. ZUVETMG 01 0TOYOVOl

otorto AA, mebaivoov. To

omv F1 pe oavétvomo apeaid _tpixouo Ko
aAiniopopeo A oe opoly Gwcm %& olydvo, evad oe etepoluyn
oonyet o€ apoud TPiywUO AVOAOYiEG QITOYOVOV YivovTol:

®A: 2/3apmdt

Ipocoyn! Yovidro Yo @ TPiYOPO 0eV PmoPel va gival ETIKPATES
gmelon] ot LoTAVP ghel véo yvopiopa.

GlOAOYIK(, Bétel TEGGEPA YOVIOI TTOV KMIKOTOLOUV TIG

o o
M @o)(oo)
o o

A@ov 1 yovaika givar popéag e o — Bahacooupiog, (Sobétel oto 16’ Cevydpt
OLOAOY®V XPOUOCOUAT®V TNG 000 yovidia a, 0 yovoTumog ¢ Ba eaptaton
a6 av Agtmovv, Kot to S0 o yovidla amd To €V OHOAOYO YPOUOCOA 1) AEiTEL

I'A: 2/3Aq;
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EVaL a0 TO €VO OPOLOYO Ko €va amtd to dAro. Etot, o yovor s ¢ Ba givo:
(aa)(- -) 1 (& -)(a -). O yovotomog tov avdpa Oa eivon (aa)(ar-<).
O mBavég dracTavpmwoetg Ba eivar:

Py ¢ @)(--) x a-)
TF'apérec: (0e), (--) ; )
Fi: (ao)(a0), (@o)(a); ), @-)(--)

I'.A: 1/4 @o)(aw): 1/4 (xa)x 4 eo)(--): 14 @-)(--)

P,: 0 (@ X (@a)(a -)

I'apéreg: % 0or),
Fi a)(a -), ‘z a-)
IA: 1/2 (o)(a-): @a -)(

Inueioon: o v gvpedsn. tov 1 z POYLOTOTTOLOVHE TG KOTAAANAES
LELOTIKEG 8wupécss

OEMA A @
Al.  To tunqua ,/TOV T yovidro g to&ivng Bt, éxer xomel pe 6vo

TEPLOPL s ovovKisaoec,viua and T omoieg eivan 1 ECoRI. H EcoRl
avoyvepl aAAniov '— GAATTC -3

5

3 - CTTAAG - %

Kot v koPer petacy G ko A, pe tpocavatolopd S — 3'. Avtd onuaivet 0t
Vv

OKAOVOL GKPO OV TPOKLTTOVV Oamd TN OpAcn TNG £Yovv eAevbepn
®WGEAPIKN opdda, onradt cuvietodv 5’ dkpa.

\ 5—..G-3 5 — AATTC —.... 3
3-..CTTAA-5 3-G-..5

YVVETMOG 0 TPocavaToAopog tov Tufpatog DNA mov komnke amd to Paxtiplo
Bacillus thurigiensis eivau:

5' - AGCTTCTACATGCCTGAACGAACGTACATCCG -3
3' - AGATGTACGGACTTIGCTTGCATGTAGGCTTAA -5’
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A2.

A3.

H mepropiotikn evdovovkiedon Hind cuvendg avayvopilet N niovyio 6
Cevyav Pacemv:

5 —AAGCTT -3’

3 —-TTCGAA -5 Kot K6Per petalv Tov A p DGAVATOMONS 5 3’

5-A-3 5 — 3
3-TICGA-5% ;% 3 )
TI'ia Ty onuiovpyia drapoviorlaKdy guTd juota givar:

1. KolMépyela, ot10 €pyaotiplo, m% ov @utob mov Bérovpe va
Jpro  Agrobacterium

TPOTOTOU|GOLLLE.
2. Amopdvmon Tov Yovidiov pe Ty nm 1016
3. Anopovoon tov  mhaopdiov~ Ti 6
] dom, oto yovidlo Tov

tumefaciens kot kOyo pe K1) EVOOVO
duovpyel OYKovg 6T PULTAL:
4. Anpovpyio ovocLVIIOGHEVE (wm%, ue v Pondewa g DNA

deopdiong. ‘
G} iov Ti oto «Ottapa g

5. Ewoayoyn tov ovasovidcHivov

KUTTOPOKAAMEPYELS avantuén VIOLOKOD PLTOV.

O1 ToKIMEG TV YEVETIKA TPPTOTO VPUTOV e TO Yovidto g To&ivng Bt,
ovoudlovrton nouq wv Bt

O vrokivng givon po aAAAguyio Pécemv Tpv v apyr KaOe yovidiov otnv
omoia Tpo vetar 1 RN vuepaon. H RNA moivuepaon Eexwvaer v
LLETOLY POLOY Kerevbv OV LTOKWVITN POG TO TEAOG TOL YOVIOIOV
(oAAnAouyieg ANENGC ™G HeTOy peic).

oG T pio 100, Tov yovidiov (peTaypa@opevn), cuviétet To
npocavotoMopd 5'— 3, ovppwva pe TOoV  Kavéva NG
tikottoc. Etor to MRNA  eivon  aviuwopddinio ko
HOTIKO [E TNV HETAYPOUPOUEVT] OAVGION Kol GLVET(MG 1 arlAnAovyia
nokwnth PBpioketon oto 3’ dKpo TG UETOYPOQOUEVNG OAVGIdOG Kot
wLB}z{Zsrou a6 v RNA molvpepdon and 1o 3’ mpog 10 5’ dxpo ™c. H dhin
100, TOL YoVISiov aEOV &ival, CVUTA/KN Kol QVTIOPGAANAN pe ™V

\qraypa(pé nevn, €xet idta aAinAovyio Pacemv Kot 10100 pOPA TPOGOVOTOMGHOV

'— 3’ ne o MRNA. Xvvendwg @épel v TAnpogopia yio THV GOVOEST TG
TPpOTEIVIG (KWOKN alveida) ko o ok ¢ Bpioketon 6to 5’ dipo .
Zoven®dg, N K®OK oAvcida Tov 0yKoyovidiov tov mhoaoudiov Ti givar M
eEmteptkn, Tov ewkovilopevov TAacuidiov agod o vrokwntig Ppicketon 610 S
GKpo NG.

TA @EMA
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Ye kiBe MRNA (ropic echovia, 6mec tov Pokmpiov), 1. ¥

neproyn apyilel auEcmOC PETA TV 5’ apetdepactn mEPLOYN

(07170} (0]01e108

0 K®OOIKOVIO

evapéng 5 — AUG — 3’ ko tedetdvel pe éva amd to ova Méng (UAA,
UGA, UGA) ot0 3'akpo mtptv TV 3’ apeTaQpaot , POV O YEVETIKOG

KOOWKOG €lval KOOKOG TPUTAETAS, GLVEXNG Kot U
1oy0 Ko Yo TV KoK aAvcido tov yovidiov (pex

ntopevoc. Ta id1a
10 évapéng S'-ATG-

3).
210 yovidlo g to&ivng Bt, omv kdtm aAvcidd, ‘dnwc paiveton 6To oynua, omod
10 5 akpo ¢ mpog 1o 3, oynuatileTonstputiéra 5-ATG-3" (kwdikovio
Evapéng) ka1 TPoOYmPAOVIONG Ova TPldd mAéta 5'-TAG-3' (kmdikovio
i
vig B

MENC). Zovenmg ot givon 1 KOSIKN o
[Mo va ekppaleTon 6mGTA TO YOVidl {

ypnoworonOsi to mhoopi
ROVOKA®VEOV AKP®V, TOVL ON
0AVGida TOV YOVIdiov TNG
0YKOYOVLOi0V TOV TAUGH

ovufei

(¢ N -
\\\.::_“M_R S _é}/ e T
T A“I*J\/% [ ————

t, HETA TNV EVOOUATOGT TOV

1
0T
oto mhoopidlo Ti, péoa ota PUTIKA KHTTAPA-Ho TPETEL KOTA TV EVOOUATOON
TOL 1 K®OIKN TOVL OALGIdN VO GV AT V K®OIK TOoL Yovidiov
g el

povo av

vpprdomoinon TV

(B) :
OV oL 9 E, Tomo0etel TV K®OIKN

TNG KMOKNG 0AVGId0S TOV

_— ~
Ad. Ze kdBe QuTikd KOTTOPO @é\/a 1ovo avacuvolacpuévo mhoaouidlo Ti,
OV EVOMETOVETO OF § Joopa oAAG Oyt Ko 6to opdrhoyo tov. ‘Etot o

YOVOTLTOE, EVOC-TETO0VKDTTAPOL Ba givat, OGOV apopd To Yovidlo ¢ to&ivng

KOTTOPO OVANTUGGETAL GE QULTO, HE SUOOYIKEC TOTIKEG
OOTE OAOL TO. KVOTTOPO TOL QPUTOV (CUVETMG KOl TOL SUTAOELDN

Y §, mov pe peiowon mapdyovv youétec) Ba givan yovotvmikd (AO). H

YOVO{l0oTtOiN G EVOG TETOL0V PLTOL HiVEL:

P: A0 x A0
OUETES: A0 A, 0
Fi: AA, AO, AO, 00

®.A: 3/4 avBextikd:  1/4yowpig avBexTikdTnTO
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