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LIE ' AYKEIOY
:@53 vvas  OETIKHE KATEYOYNZHS
oetegr OEHATA BIOAOIIA

ANMANTHZEIZ
GEMA 1°

A: 1-A, 2-B, 3-A, 4-B, 5-A
MONAAEZ 15 (3X5)

B: 1- AdBog, 2- Zwotn, 3- Adbog, 4- >worn, 5- Aabog
MONAAEZ 10 (2X5)

OEMA 2°

1. KapuoTtunoc  eival N Aanekovion  TWV  HPETAPACIKWV
XPWUOOWUATWV OE (euyn Kata €eAATTOUPEVO MEyeBOC. Kabe
HETAPAOIKO XPWHOOWUA — AnoTEAEITAl ano  O0U0  adeAPEG
XPWUATIOEG EVWUEVEC OTO KEVTPOUEPIDIO, dNAadn ano duo popia
DNA. Opoiw¢ o€ kKGBE ocwpaTIKO KUTTAPO NMouU BpioKeTAl PETA TNV
avTiypagn Ta XpwyoowpaTa eival dinAaciacyeva, dnAadn kabe
€va anoTteAeital ano duo popia DNA (2 MONAAEZ).

O kapudTUNoOC TOU (PUOIOAOYIKOU atopgou €xel 46
XPWHOOWUATA, Apa OTO CWHATIKO KUTTAPO PETA TNV avTiypadn
Ba unapxouv 92 pyopia DNA (1,5 MONAAA).

Movoowpia ovopdadleral n anouacia evog XpwWHOOWUATOC Kal
OUVENWC 0 KApuoTunoG TOU aTOPOU nou gpgavilel povoowpia
eExel 45 yxpwpoowpata, apa 90 popia DNA undapxouv oTo
owpaTiko kutTapo (1,5 MONAAA).

Tpiowpia ovopaderal n unapén evoc €NINAEOV XpPWHOOWUATOC
KAl 0 KApuoTumno¢ ToU aTOpou nou gpgavilel Tpiowpia &xel 47
XpwuoowpaTta, apa 94 popia DNA (1,5 MONAAA).

H avaorpopn Ongioupyeital anod Opavoeic o  OUO
O1aOPETIKA ONnueia evoC XPpWHOOWHATOC Kal ENAVEVWON TOU

Ta B€uaTa npoopidovTal Yia anokAEIOTIKN XPron TNG GPOVTIOTNPIAKNG Jovadag 1
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TUAMATOC UoTepa and avaorpoPn. H avaorpoPn Exel wg
anoTéAeopya Tnv aAilayn TNG 01aTa&nNG Twv yovidiwv OTo
XPWHOOWHPA, EVW N NoooTNTA TOU YEVETIKOU UAIKOU NMApPAMEVEI
oTadepn. ZUVENWG, TO CWUATIKO KUTTAPO TOU ATOHOU —UETA TNV
avTiypa®n- nou gygavilel avaorpoPn €xel 92 popia DNA (1,5
MONAAA).

2. Ol avIXVEUTEG €ival JovokAwva Ixvneernuéva popia DNA ) RNA
MOU NEPIEXOUV  aAANAOUXIEC OCUPNANPWUATIKEG MNPOG TO
kAwvonoinuevo DNA (3 MONAAEZ).

O pOAoG Toug €ival n eniAoyn €vog BakTnpliakoU KAwWVOU Mnou
nepiexel 1o €mBuunto Tunua DNA (1,5 MONAAEZX). Ol
avIXVEUTEG avapelyvuovTal pe To DNA TnG yovidiwpaTiknG i TNG
cDNA BiBAI0BAKNG (TO onoio €xel NponyoupEVWE anodiaTaxoei)
Kal uBpidonoioUv pOVO TO cupnAnpwpaTiko Tou¢ DNA (1,5
MONAAEZ).

3. Ta OpenTik@ OuCTATIKG NOU €ival anapaitnTa yia Tnv
KaAAIEPYEIQ €VOG QUTOTPOPOU HIKPOOPYaviouoUu O OTEPED
BpenTIKO UAIKO givar:

e 0 avBpakag: [nyn avlpaka —yia TouG AUTOTPOYPOUG
HIKpoopyaviopoug €ival To CO, Tng artpoo@aipag (1,25
MONAAA).

e TO alwto: TMnyn alwTou Yyid TOUG MNEPICOOTEPOUG
HIKpOOpPYavIopoUG €ival Ta aUuwVvIaka rn Ta VITPIKA 10vTa
(1,25 MONAAA).

e 0l1GOopa HETAAAIKG 10vTa: Ta PETAAAIKG 10vTa €ival
anapaiTnTa yia TNV nOpaygaronoinon Twv  XNMIKWV
avTiIOpAoEwWV OTO KUTTAPO KAl WC OouoTaTika d1a@opwyVv
popiwv (1,25 MONAAA).

e TO vePO (1,25 MONAAA).

(ZTnv nepinTwon nou ol uabntec avagepouv Kai To dyap ora

OpenTika ouOTATIKA, POTEIVETAI va a@aipebei aro 1N

BabuoAoyia Tou epwtnuaroc 1 MONAAA.)

Ta B€uaTa npoopifovTal Yia anokAEIOTIKN XPRon TNG (pPOVTIOTNPIAKNG yovadag 2
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4.

Mpiv TNV avantu&én Tng TeXVOAoyiag Tou avaouvdUAOHEVOU

DNA, o1 KUpPIEG NNYEG IVOOUAIVNG NTAv To NAyKPeEAG anod Xoipoug

kal Booeidn. H voouAivn napayoTav and Tnv ekXUAION auTwVv

TwVv IoTwV (3 MONAAEZ).

MelovekTnpaTa TNG peBodou anoTeAovuoav:

e H ev AOoyw diadikacia nATav danavnpn kai noAunAokn (1
MONAAA),

e H IvoouAivn Twv BoocidwV €iXe PIKPEC dIaPOpPEC oTn ouoTaon
TwV apivoéEwv TG ano Tnv avBpwnivn, npokaAouoe
aAAepyikeg avTidpaoelic (1 MONAAA),

e ‘'Htav diaBeaiun og pikpeg nocotnTeg (1 MONAAA).

OEMA 3°

AI

i) Agdopévou OTI To aAANAOPOPPO evTonieTal AnNOKAEIOTIKA OTO
X Xpwpoowpa npokeiTal yia @uAoouvdeto Yyovidio (0,5
MONAAES).

To aAANAOHOPPO KANPOVOUEITAI WC UMNOAEIMOPEVO OI0TI Ol
uylgic yoveic TnG AAe€iac yevvnoav aocBeveg naidi, yeyovoc nou
onuaiver 0TI To AAANAOHOPMO UMNNPXE OTO YOVOTUNO TOUAAGXIOTOV
TOU  €VOC YOVEd kal dev ekppaloTav, onwc ouppaivel Pe Ta
unoAeinopyeva aAAnAopoppa (1 MONAAA).

Ta puAooUvdeTa yovidia cupBoAilovTal w¢ ekBETEC oTo X, TA
EMKPATH  aAAnAOpoppa MPE  KEPAAQio ypappa kal  Ta
unoAsinopeva Pe PIKPO. QC ek  ToUTOU, ¢€vac nmoavog
oupBoAIouOG eival:

XX via To puoioAoyikd enikpaTéC aAANAOPOPPO Kal
X" yia To peTtaAAaypévo (1 MONAAA).

O1 mBavoi yovoTunol kKal ¢gaivoTunol Twv aTopwVv w¢ Npog Tov
KUQUIopO €ivai:

e T L e T

FovoTunol | ®aivoTunol FovoTtunol | daivoTunol
XK xX YYING X<y YYING
XK x* YYIRG ) O AcBeVAC
) &b & AcBevng

Ta B€uaTa npoopifovTal Yia anokAEIOTIKN XPRon TNG (pPOVTIOTNPIAKNG povadag 3
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SUVENWCE, 0 UYIAG naTépag TnG AAeiag éxel yovotuno XXY
(0,5 MONAAEZX) «kal o aoBeving adeApoc Ttnc XY (0,5
MONAAEZ). E€aitiag Tou aoBevoug auToU YIOU CUMNEPAIVOUUE
0TI N unTepa TnG AAeiag €ival anapaitnTa Qopeag, dnAadn Exel
yovoTuno XKX*, 8161 Ta dtopya kAnpovopouUv yia kaBe feUyoc
XPWHOOWUATWV £va XPWHOOWUA ano Tn UNTEPA Kal €&va ano Tov
naTtepa kai €10Ika yia Ta QUAETIKA XpwpoowudTa Ta ayopia
KAnpovopouv 10 Y XpwHOOWHa anodo Tov natepa kai 1o X and tn
unTtepa (1 MONAAA).

O uyIn¢ XpRoTtog €xel yovoTtuno XY (0,5 MONAAEZ) svo n
AAetia sivar gopéac (XXX) Tnc acBéveiac 16T napoTl UYINAG,
vévvnoe naidi pe kuapiopd (1 MONAAA). To naidi Toug &ival
anapaitnTa ayopi pe yovotuno X Y di10TI ano uyin naTtépa Oev
gival duvaTo va yevvnOei KopiTol HE PUAOCUVOETN UMNOAEINOPEVN
aocBeveia (2 MONAAEZ) kabwg Ta kopiTola KAnpovopouv ano
TOV. NaTépa 10 X XpWHOOWUA TOU.

ii) To yeveaAoyiko O0&vOpo TNE OIKOYEVEIAG Eival:

()
i ' KpAoTo g

MONAAEZ 4
(ZTnv nepinTwon nou ol pabntec dev oupBolicouv owoTd Ta

6nAuka aroua @opeic, rnpoTeiveTar va apaipeBei ano 1n BabuoAoyia
ToU epwTnuaroc 1 MONAAA. Enion¢ va apaipeBei 1 MONAAA, oTnv
nepintwon nou Oev oupBolioouv w¢ ayopr -TETPATQNO- 1o naidi

rou yevvnoav o Xpnoroc kai n AAe&ia.)

Ta BguaTa npoopidovTal Yia anokAEIOTIKI XPAonN TNG GpPOVTIOTNPIAKNG Hovadag
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i) H mBavotnTa To €nopevo naidi TNG OIKOYEVEIAE va MNACXEI
and TN OUYKeKpINEVN aoBevela eivar 25% n 1/4 (MONAAEZ
2), Onwc @aiveral ano Tn diaoTaupwon:
P: XKy @ XKx®

rau: X<, Y X<, X«

F:| XXX, xX®x<, x®v, x®y

H mBavoTnTa auTtn npokunTel ano:

e TOV 1° VOpO Tou Mendel, cUppwva PYe Tov onoio: Kata To
oXNUaTioyd yapetwv Odlaxwpilovral o€ ion avaloyia Ta
OHOAOYa XPWHOOWMATA KAl OUVENWG Ta daAAnAopopgpa
yovidia kalr o1 anoyovol MpokKUMTOUV and Tov Tuxaio
ouvOUaouo TwV YAUETWV TwV Yoveéwv. (MONAAEZ 3).

e TO YEYOVOG OTI KABE KUNON €ival &va aveEapTnTo YEYOVO(
Kal 0ev axeTiCeTal Ue nponyoupeveg. (MONAAA 1).

B. i) H @aivuAkeTovoupia anoTeAei pia aoBevela nou eav
aviXVveUuBei vwpic KaTA TN VEOYVIKN nAiKia, n suQavian Twv
CUUNTWMPATWV TNG €ivar duvaTto va ano@euxBei pe TN
xpnoigonoinon dla  Biou  ‘kataGAAnAou diaiToAoyiou e
neplopiopEVN noooTnTa gpaivulaiavivng (MONAAEZ 2).

ii) H aoBeveia KANPOVOUEITAI PE AUTOOWHIKO UMNOAEINOUEVO
TUNo kAnpovopikotnTtac (MONAAEZ 2). Ta dartopa nou &ivai
opyoluya vyid TO AUTOOWHIKO UMOAEINOPEVO WPETAANAQYHEVO
yovidlo oTepouvTal Tou ev{UUOU MOU (PUCIOAOYIKA HETATPENEI
To apivo&U @aivuAaAaviv O€ TUpoOivn, HPE AMNOTEAECUA TN
OUCOWPEUON (paivuAiaAiavivng. H OUCOWPEUDN NG
(aivuhaAavivng napeunodilel Tn QuUOIoAoyIKN avanTtuén kai
A€ITOUpYiO TWV KUTTAPWV TOU EYKEPAAOU, WE OUVENEIQ
diavonTikn kabuoTtépnon. (MONAAEZ 3).

Ta B€uaTa npoopifovTal Yia anokAEIOTIKN XPRon TNG (pPOVTIOTNPIAKNG povadag 5
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GEMA 4°

A. O1 unokivnTég BpiokovTal navra npiv and Tnv apxn kaée
yovidiou. H RNA noAupepaon npoodEVETAl OTOV UMNOKIVNTA ME
TNV Bonbeia Twv peTaypagikwyv napayoviwv (1 MONAAA).
A@oU npokaAeoel Tonikod EeTUAIyya Twv OUO aAucidwv Tou
yovidiou, n RNA noAupepaon ouvberer 170 mMRNA pe
npooavatoAiopd 5'—-3’ (0,5 MONAAEZ) 031011 kaTtaAuegl Tn
ouvdean pPIBOVOUKAEOTIOIWV PE 3'-5' pwopodieoTepIKO deOUO
(0,5 MONAAEZ). To mRNA nou npokunTel €ivai
oupnAnpwpaTtiko (0,5 MONAAEZX) kal avrinapaAAnAo pe Tn
pueTaypapopevn aiucida (0,5 MONAAEZ).

O unokivnNTNG Tou &v AOYw Yovidiou BpiokeTal oTo OE£i
akpo TNG aAAnAouxiacg, onwg auTtn diveral, ouvenw¢ n RNA
noAupepaon Ba peraypayel Tnv aAAnAouxia and Ta 0€€1a npog
Ta apioTepda. Anod Tn pgeTaypa@n Tou yovidiou Ba npokUwel pia
€K TwV 0UO0 aAAnAouyxiov mRNA:

1) 5’ AUCGAUGUGUCCACUUCGACAUUGAAGUG 3’

n
2) 5"UAGCUACACAGGUGAAGCUGUAACUUCAC 3’

Agdopévou OTI npokeiTal yia ‘RNA To onoio peragpdleral o€
nenTidlo, N eUpeon TNG aAAnAouxiag yiveTal HEow:

e TOU &vTONIOUOU TOU Kwdlkoviou AUG aTo RNA,
e TOV OIAXWPIONO TNG aAAnAouxiag oOe TPINAETEC XwWPIG
EMNIKAAUWYEIG N va napaAegineral kanoia Baon,
e TOU €VTOMIOPOU €VOG €K TwV Kwdikoviov ANéng UGA, UAG,
UAA.
(1,5 MONAAA)
Autd oupPaiver 810TI TO NPOIOV TNG HETAypagng eivai
MRNA nou diaBeTel kwdikovio evap&éng AUG kal &va ano Ta
kwdikovia An&ng UAA, UGA, UAG (0,5 MONAAA), svw o
YEVETIKOG kwdikag eival kwdikag TpinAetag (0,5 MONAAA),
un  emkaAunTtopevoc (0,5 MONAAA), ouvexnc (0,5
MONAAA).

Ta B€uaTa npoopifovTal Yia anokAEIOTIKN XPRon TNG GPOVTIOTNPIAKNG Jovadag 6
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Tic npolnoB&oeic auTtég nAnpoi n 17 aAAnAouxia RNA. H
aAAnAouxia auTn NPOEKUWE ano Tn PETAypaPn TnG aAuacidag I
Tou DNA, nou eival kai n yn kwdikn (0,5 MONAAA). Ta akpa
Tou Tunuato¢ DNA eivar:

AAuoida I: 5" CACTTCAATGTCGAAGTGGACACATCGATTAAGTG 3’

AAuoiéa II: 3' GTGAAGTTACAGCTTCACCTGTGTAGCTAATTCAC 5'

(1 MONAAA)

(Znueiwverar 0TI TO EpwTnUa 6a unopouce va anavtnOei
enionc pe avalntnon Twv kwdikoviwv gvapénc kai Anénc¢ oric
aAucoidec Tou DNA, Auon ouoiw¢ opOn kai NANpwc arnodekTry.)

B. To mRNA nou npokuUNTEl ano Tn PETAYPAPr TOU YoVIdiou EXEI
aAAnAouxia:

5’-AUCG AUG UGU CCA CUU CGA CAU UGA AGUG-3’
1 1
K@WOIKOVIO Evap&nc KwOIKOVIO ANENC

(MONAAES 3)

(ZTnVv nNepinTwaon nou ol HabnTec UETAYPAWOUV TOV UMOKIVNTI),

npoteiverar va apaipebei 1 MONAAA ano 1n BabuoAoyia Tou

EpWTNUATOC. Eniong, gav or pabntec dsv peraypdwouv 1a 5’

kai 3’ aueTappaocTa dkpa, rnpoTeiveTal va apaipeBsi niong 1

MONAAA.)

r. KaBe popio tRNA perapépel €éva apivoU kal xapaktnpileral
and pia €01k TPINAETA, TO avTIKWOIKOVIO, nou Eival
ouunANPWUATIKA npo¢ €va kwdikovio (MONAAEZ 2).
Suvenwc Ta tRNA nou 8a ouvdebouv pe To mRNA €ivai:

mRNA: 5-AUCG AUG UGU CCA CUU CGA CAU UGA AGUG-3'
tRNA: UAC,ACA, GGU,GAA, GCU, GUA

(MONAAEZ 2)

Tn oTiyun nou To pIBOCWHA ouvavTa To KwdIKOVIO AREN,

oTnv npwTn 0£€0n €10doXNG undpxel akoun ouvdedEPEVO TO

Ta B€uaTa npoopifovTal Yia anokAEIOTIKN XPRon TNG (pPOVTIOTNPIAKNG povadag 7
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TeAeuTtaio tRNA, evw n deuTepn B€on dev kataAaupaverar anod
kanolo tRNA dedopevou 0TI 6ev unapxel tRNA pe avTikwdikovio
OUUNANPWHATIKO Npo¢ To KwdIKOVIoO ARENG. ZUuvenwc, yia Tov
NpoodIopIoUO TwV JECUWV UBPOYOVOU MOU EXOUV OMNACElI PEXPI
auTn Tn oTIyun, Aagpfavoupe unown Toug dECUOUC udpoyovou
nou &€xouv onacel Ppovo PeETA&U Twv BACEWV TWV 5 npwTwv
KwOIKOVIWV PE TIG BAOEIC TV AVTIKWOIKOVIKV TWV aVTIOTOIXWV
tRNA. (MONAAEZ 3)

Aedopévou OTI peta&u piac A (adevivng) kar piag U
(oupakiAng) avanTtuooovTal 2 deopoi udpoyovou, evw piag G
(youavivng) kai piag C (kutoaivng) avantuooovTal 3, ol 0E0HOI
nou {nTeiTal va unoAoyloTouv &ivai:
1° kwdIKOVIO AUG - apibpyog Osopwv Uudpoyovou e
avTikwdikovio Tou 1°Y tRNA: 7
2° KwdikoVIOo UGU - apibyoc Osopwv udpoyovou HE
avTiKwOIKovio Tou 2°Y tRNA: 7
3° KwdIKOVIO CCA _ apiBuog Oeopwv udpoyovou E
avTikwoikovio Tou 3°Y tRNA: 8
4° KwdIKOVIO CUU - apiBpoc Oeopwv Udpoyovou ME
avTiKwOIkovio Tou 4°Y tRNA: 7
5° kwdIkoVIo CGA - apiBydg Oeopdwv' UdpPOyOvou E
avTikwdikovio Tou 5°Y tRNA: 8

>UvoAo = 37 deopoi udpoyovou
(MONAAEZ 2)

A. To BakTtnpio Bacillus thuringiensis (gl oTo €da@oc kai napayel
pia 1oxupn To&ivn, NoAU nio 1oxupn ano 61apopa EVTOUOKTOVA,
N onoia KaTaoTpEPEl NOAAQ €idn EVTOUWV KAl OKWANK®V.
KaTta 1o napeAdov BakTthpia Tou €idouc noAAanAaacialovrav
o€ KAAAIEPYEIEC Kal OTN ouvéxela yekalovrav oToug aypouc. H
pMEBOBGOG OWWG auTtn €ivar danavnpn kal XpovoPopa dioTI
anaiTouvTal  OUVEXEIC  EPYACTNPIAKEG  KAAAIEPYEIEG KAl
yekaopoi, kabwg To Pakthnpio dev (el yia HEYAAO XPOVIKO
oiaotnua. (MONAAEZ 5)

Ta B€uaTa npoopifovTal Yia anokAEIOTIKN XPRon TNG (pPOVTIOTNPIAKNG yovadag 8



