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GEMA 1°

A: 1-A, 2-B, 3-A, 4-B, 5-A
NAAEz15(3x5)

B: 1- AdBog, 2- Zwotn, 3- AdaBog, 4- ZwoTn, 5- Aabog

3? AEZ 10 (2X5)
©EMA 2° @

1. KapuodTunog sl\@ @ § WV  UETAPACIKWV

XPWHOOWUATWV O Cs KaTa € evo pEyeboc. Kabe
and Ouo adeAQEg
XPWHaTIOEG OTO Vi |6|o dnAadn ano duo popia
DNA. Ouoiw a6 o IKO KUTTApO nou PBpioKeTal HETA TNV
uoowuaTa al dinAaciacpeva, dnAadn kabe
€va ano iTar ano duo uog}a DNA (2 MONAAEZ).

apudTUNO (PuUOIoOAOYIKOU  aTOPOU  €xel 46

HETAPACIKO |Ja a

Xpw paTa, apa WHATIKO KUTTAPO WYETA TNV avTiypa®n
' xouv 92 uopla DNA (1,5 MONAAA)

> 45 ypwpyoowparta, apa 90 popia DNA unapxouv oTo
O'O)LICITIK(') kuTTapo (1,5 MONAAA).
Tpiowpia ovopadleral n unapén evoc eNIMAEOV XpWHOOWUATOC
Kal 0 KapuoTumno¢ ToU aTOQPou nou gpgavilel Tpiowpia &xel 47
XpwUoowpuaTta, apa 94 popia DNA (1,5 MONAAA).
H avaorpopn Ongioupyeital ano Opavceic oe  OUO
O1aOPETIKA ONuEia evoC XPWHOOWHATOC KAl ENAVEVWON TOU

Ta BgpaTa npoopidovTal Yia anokAEIOTIKN XProN TNG GPOVTIOTNPIAKNG Jovadag 1
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TUNUATOC UoTepa and avaorpoPn. H avaorpopn Exel g
anoTéAeopya Tnv aAAayn TNG 01aTa&nNGg Twv yovidimwv OTo
XPWHOOWHPA, EVW N NoooTNTA TOU YEVETIKOU UAIKOU NApPApEVEI

oTadepn. ZUVENWG, TO CWUATIKO KUTTAPO TOU aTo £TA TNV
avTiypa®n- nou gugavilel avaoTpoPn €xel 92 Wc (1,5
MONAAA). &

Y

2. O1 aVIXVEUTEG €ival JOVOKAWVA IXVNOETNUE pia DNA n RNA

Mou nepIEXOUV  aAAnAouxieg ou |:)\|@m>am<ég npog TO

kAwvonoinuévo DNA (3 MONAAEZ

O pOAoC Toug €ival n eniAoyn £vocBakTNpIakoU KA®WVOU Mou
NEPIEXEI TO €MOBUPNTO TUNUA W. ;5 MONAAEZ). Oi
aVvIXVEUTEC avapelyvuovTal ge To DNA TNG YovISIWPATIKAG N TNG
cDNA BiBAI0BNKNG (TO onoio £EXEl nponyou@anoélamxesi)
Kal uBpidonoiouv HOVO T)\npwp uc DNA (1,5
MONAAEZ). %

3. Ta 6OpenTika O'UQTGT@I'IOU@ 3 apaitnTa yia Tn

Vv
KaAAIEpyEIa  €VvOG opou @o aviogou O€ OTEPED
BpenTIKO UAIKO 8&7

yn . a - yld TOUC auTOTPOPOUC
oug eivar To—€0, TnG atpoogaipac (1,25

e TO wTe: Mpyn Clé(bTOU yla TOUC MNEPICOOTEPOUC
MIKpOOpYavio i Ta GQUUwviaka [ Ta VITpIKG 10vTa
MONAA

o@uopa METAAAIKG 10vTa: Ta PeETAAANIKG 10vTa €ival

paiTNTa yia TNV nApaygartonoinon Twv  XNHIK®OV
VTIOPAOEWY OTO KUTTAPO KAl WC OUuoTaTika d1apopwv
opiwv (1,25 MONAAA).

e TO VvePO (1,25 MONAAA).

(ZTnv nepinTwon nou ol uabnTec avagepouv kKai To dyap oOTd

OpenTika ouUOTATIKd, TIPOTEIVETAI va agaipebei ano 1

BabuoAoyia Tou epwtnuaroc 1 MONAAA.)

B

Ta BguaTa npoopifovTal Yia anokAEIOTIKN XPRon TNG (pPovTIOTNPIaKNG povadag 2
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4. [piv Tnv avantuén Tng TeXVoOAoyiag Tou avaouvOUAOUEVOU
DNA, o1 KUpPIEG NNYEG IVOOUAIVNG NTAv To NAyKpeag anod Xoipoug
kal Booeidn. H voouAivn napayotav and Tnv €kXUAION auTwv
TwVv IoTwVv (3 MONAAEZ).

MelovekTnpaTa TnG peBodou anoTelovuoav: @

e H &v AOyw 0Oladikacia nTav danavnpr KUI‘I)\OKI’] (1
MONAAA),

e H IvoouAivn Twv BoocIdwV €iXeE PIKPEC O €C OTn ouoTaon
TV agivoéEwv TG ano Tnv BMIvn, npokaAouoe
aAAepyikeg avTidpaoeic (1 MONA

e 'HTav 0106€0Iun O PIKPEC NOCOTH DNAAA)

OEMA 3°

A. i) Agdopevou OTI TO a)\)\r])\ evtoni K)\EIOTIK('J oTO
X XpwHOOWUA NPOKEIT a@’ (QUAO o yovidio (0,5
MONAAEZ).

To aAAnAopopq oueiTal oA€Inopevo J10TI Ol

UYIEIG YOVEIG TNG gf\]

SV @r 5C naidi, yeyovog nou

onuaivel 0TI To @ , un 0 YOVOTUNO TOUAQXIOTOV

¢ =@/ kal; 0ev EKCIV, onw¢ oupPaivel pe Ta
UNOAEINOUEV Aopoppa (1-MONAAA).

Id BoAiCovTal w¢ ekBeTEG 0TO X, TA

Ta QuUA
snmpm@v\bu (Pa PE KEPAAGio ypappa  kar  Ta
UNOAEINOME HE&OQQ €K TOUTOU, ¢&vag mBavog

FovoTunol | ®aiveTunol FovoTunol | ®aiveTunol
XK xX YYIRG X<y YYIRG
XK x* YYIRG ) OB AcBeVAC
) &b & AcbBevng

Ta BguaTa npoopifovTal Yia anokKAEIOTIKN XPRon TNG (pPovTIOTNPIaKNG povadag 3
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SUVENWCG, 0 UYIAG naTépac TnG AAeiag éxer yovotuno XXY
(0,5 MONAAEZ) «kal o aocBevhg adeh@og¢ Tng XY (0,5
MONAAEZ). E€aitiac Tou aoBevoUg auToU YIOU CUMNEPAIVOUUE
OTI N unTEpa TnG AAeiag €ival anapaitnTa PopeE on Exel
yovoTuno XXX¥, 816TI Ta datopa kAnpovopouv %suyoq
XPWHOOWUATWV €va XpWHOOWHPA anod Tn PnTe va ano Tov
natépa kal €10IKA yla Ta QUAETIKA Xpw @o wpata Ta ayopia
KANPOVOHOUV To Y XpwHOOWHA anod Tov n Kal To X anod Tn
unTépa (1 MONAAA).

O uyIng XpnoTog €&l YOVOTUNO 4 (0,5~ MONAAEZ) svw n
AAegia eival gopéac (X*XX) Tng aoBéverac “di16TI napodTl UYIAC,
vévvnoe naidi pe kuapiopod (1 M). To naidi Toug €ivai

anapaitTnTa ayopl Ue yovbTuno XY \Q10TI ano uyin naTtépa Oev

gival duvaTo va yevvnBei kopiTol PE (pu)\oo UNOAEINOMEVN
acBéveia (2 MONAAEZ) k a Kop povououv and
Tov naTtepa 1o X xpwuoo e

i) To YEVEG)\OYIKQ @ng %Ko® givai:
@K ®
o

II'ITCOOT] nou ol pabntec dOev ouuBoAiocouv ocwoTd Ta
JKQ ua Popeic, rnpoTeiverar va apaipeBei ano 1n BabuoAoyia
nuarog 1 MONAAA. Eniong va apaipeBei 1 MONAAA, otnv

dJ nnou Ogv ouuBolioouv w¢ ayopir -TETPAFTQNO- 1o naidi
Q@u evvnoav o Xpnortog kai n AAgéia.)

/\

Ta BgpaTa npoopidovTal yia anokAEIOTIKN XPAoN TNG GPPOVTIOTNPIAKNG Yovadag 4
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i) H mBavoTnTa To €nopevo naidi TNG OIKOYEVEIAG va MNACXEI
and TN OUYKEKpINEVN aoBevela eival 25% n 1/4 (MONAAEZ

2), onwc @aiveral ano Tn diaoTaupwon:
P: Xy  ® X<X*

rap: XK, Y xK, z@
)
F:| XXX, xKxK,xKY,my

H mBavoTnTa auTtn npokUNTEl ano:

e TOV 1° VOpo Tou Mendel, cUp® oV 0noio: KaTta To

OXNUATIOYO YaUETWV dlaXwpi oc ion avaAoyia Ta

OgOAoya XpwpooWHATA KAl VENWG Ta aAAnAopopgpa

yovidia Kkal oI anoyovol MpokKUMTOUY and TOoVv Tuxaio
YOVEWV AAEZ 3).

ouvOUaOouO TWV YAUETG

e TO YEYOVOG OTI KAOE/¥ Y €ival @Edpmm YEYOVO(
Kal 0ev oxeTiCeTal oUpev NAAA 1).

B. i) H @aivuAker i no@ acbevela nou eav
avixveuBei vwpi 1 Th veo 1/nAIkia, n epeavion Twv
oupnTwudvaé% givai c'> va anogeuxbei pe TN
xpnolponoi@éla U “KaTaAAnAou dlaiToAoyiou g
HEpIOpIO‘L% oTNTA/P ahavivnhg (MONAAEZ 2).

ii) H/ doBevela kA

iTAl PME AUTOOWMIKO UMNOAEINOUEVO

TU POVOMIK ¢ (MONAAEZ 2). Ta dartopa nou e&ivai
0 a Vyid TO AUTOOWHIKO UMOAEINOPEVO WPETAANAQYHEVO
@ oTepouvTal Tou ev{UUOU MOU (PUOIOAOYIKA HETATPENEI
@ apivo&U @aivuAaAavivn oOg TUpoOivn, HPE AMNOTEAECUA TN
oWoowpPEUON (paivuAaAiavivnc. H OUCOWPEUOTN ™G
(aivuAhaAavivng napeunodilel Tn QuUOIoAoYIKN avanTtuén kai
A€ITOUpYIO TWV KUTTAPWV TOU EYKEPAAOU, HE OUVENEIQ
diavonTikn kabuotepnon. (MONAAEZ 3).

Ta BguaTa npoopifovTal Yia anokAEIOTIKN XPRon TNG (pPovTIOTNPIaKNG povadag 5
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GEMA 4°

A.

O1 unokivnTeG BpiokovTal navra npiv and Tnv apxn kaée

yovidiou. H RNA noAupepaon npoodEveTal OToV AUROKIVNTA ME
TNV Bonbeld Twv PETAYPAPIKWV NAPAYOVTWV '
0O ~(

A@oU npokaAeoel Tonikd EETUAIyNa Twv O \UCIOWV TOU
yovidiou, n RNA noAupepacn ouv | mRNA pe
npooavaTtoAioyo 5'—-3’ (0,5 MONAAE I kaTaAuel Tn

ouvdean piBovoukAgoTIdiwv pe 3'-5° c@o IEOTEPIKO OEOUO
(0,5 MONAAEZ). To mRN 0 NPoKUNTEl  €ival
oupgnAnpwpaTtiko (0,5 MONAA
peTaypapopevn aiucida (0,5 MONAAEZ).

O unokKIVNTAG TOU &V AOYW 10iou BpiokeTal oTo OEgi

InapaAAnAo pe TN

noAupepaon Ba peraypay aAAnAo 5 Ta 0€&Ia npog

Ta aplotepd. Ano Tn |JETTOU Y Ba npokUwyel pia

€K Twv 0U0 aAAnAouyla RNA:
1) 5" AUCGAUGUWGU UC@A AGUG 3’
: o)

akpo TNG aAAnAouxiag, onwc auTtn OiVeT venwG n RNA

O
Q
L

2) 5 UAGCU& GUGAAG AACUUCAC 3’
Aedopevou @pc’msw YICI'IA To onoio peragpadlsral o€
nenTidlo, n TNc.dA uxiag yiveTal yeow:

1aXwpIo NG aAAnAouxiac o€ TPINAETEG XWPIG

aAUWeIg N va ndpaAsineral kanoia paon,
. J evToniopou evog €k Twv kwdlkoviwv ANEng UGA, UAG,

UAA.

. To@skuo' Ikoviou AUG aTto RNA,
[ J

(1,5 MONAAA)

AuTtO oupPBaivel d10TI To NpPoiOV TNG HETAYPAPNG E€ival

MRNA nou 0d1a6eTel kwdikovio évapéng 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  emkaiuntopevo¢ (0,5 MONAAA), ouvexng (0,5
MONAAA).

Ta BgpaTa npoopidovTal Yia anokAEIOTIKN XPRoN TNG (GpPOVTIOTNPIAKNG Jovadag 6



EnavaAnnTtikd ©¢pata OEQE 2008 7

Tic npoUnoBeosic auTéc nAnpoi n 17 aAAnAouxia RNA. H
aAAnAouxia auTn NPOEKUWE ano Tn PETaypa@n TG aAucidag I
Tou DNA, nou eival kail n yn kwdikn (0,5 MONAAA). Ta akpa

Tou TunuaTto¢ DNA civar: @

Advoidal: | |5 CACTrCAATGTCGAAGTGGAC/@@G@TAAGTG 3

Advoida IL: | 3" GTGAAGTTACAGCTTCACCTGTGTAGCTAATTCAC 5

w (1 MONAAA)

(ZnueiwveTar OTI TO EpWTNUA 6%}05 va anavtnBei

eniong pe avalntnon Twv Kwol wv-evapéng kai Anéng orig
aAuoidec Tou DNA, Auon ouoiw¢ op@n kai nANpwc anodekTry.)

B. To mRNA nou npokunTel amo.Tn usTaypa yovidiou exel
aAAnAouxia: @

5'-AUCG AUG UGU uu CGA UGA AGUG-3'

1 @ 1
KWOIKOVIO evdpén @)& ovio Anéng
% (MONAAEZ 3)

(ZTnv nepinTwao U ol GSTay,Da'(/Jouv TOV UroKIvVNTI],
rpoTeiveTal @a a/p@NAAA arno Tn BabuoAoyia Tou
gav orpabntec dev peraypawouv Ta 57

EPWTNHG Eriionc,
kair 3’ agpaocT G'K,Daol'lpOTSI'VSTGI va apaipeBei eniong 1
MO@) Q< ?

opio tRNA peragépel €va apivoEU kar xapaktnpileral

anod— pia €10k TPINAETA, TO avTikwdIKOVIO, Mou &ival
mMRNA: 5’-AUCG AUG UGU CCA CUU CGA CAU UGA AGUG-3
tRNA: UAC,ACA, GGU,GAA, GCU, GUA

(MONAAEZ 2)

Tn oTiyyn nou To pIBOCWUA ouvavTa To KwOIKOVIO ANENG,
oTnVv npwTn 6€on €1000XNGC UNAPXEl AKOPN OUVOEDEUEVO TO

NANPpWUATIKn npo¢ &va kwdikovio (MONAAEZ 2).
venwg Ta tRNA nou 8a ouvdebouv pe To mMRNA esivai:

Ta BguaTa npoopifovTal Yia anokAEIOTIKN XPRon TNG (pPovTIoTNPIaKNG povadag 7
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TeAeuTtaio tRNA, evw n deuTepn B€on dev kataAappaverar anod
kanolo tRNA dedopevou 0TI Oev unapxel tRNA pe avTikwdikOvio
CUUNANPWUATIKO nNpo¢ To KwdIKOVIo ANENG. ZUuvenwg, yia Tov
NpoodIopIOUO TwV OECPWV UBPOYOVOU MOU EXOU 10El HEXPI
auTn Tn oTiyun, AaupBavoupe unown Toug dE0 @ybvou
nou €xouv onacel povo PeETAtu Twv Ba sw& 5 npwtwv
KWOIKOVIWV PE TIGC BACEIC TWV AVTIKWOIKOVi V avTioToIXWV

tRNA. (MONAAEZ 3)
Agdopevou OTI PeTa&u piag (&%vng) Kal piag U
dpoyovou, evw piag G

(oupakiAng) avanTtuooovTal 2 d¢€
udgoovTal 3, ol deoyoi

(youavivng) kai piag C (kutoaiv
nou {nTeiTal va unoAoyioTouvV &iv
1° kwdIkoVIOo AUG -
avTikwoikovio Tou 1°Y tRN
2° kwOIKOVIO UuGu -

6poyc’>vou he
avTikwdikovio Tou 2°% t

3° kwdikovio CC v udpoyovou e

avTikwdIKOVIO TO v 8
4°  KWdIKOVIO @ 0C. \OEOU®Y  UBPOYOVOU E
avTiIKwOIKOVIO 4°ARNA: 7
5° kwdikov | A g deOpWV UdPOYOVOU E

deopwv Udpoyovou HE

(MONAAEZ 2)

Tnplo Bacillus thuringiensis Cgl oTo €0a@o¢ kKal napayel
Ha-toupn To&ivn, NoAU nio 1oxupn ano 61apopa eVToUoKTOVa,
onoia KaTaoTPEPElI NOAAA €i0N EVTOUWV KAl OKWANKWV.

aTa To napeAbov BakTtnpia Tou €idouc noAAanAaaoialovrav

o€ KAAAIEPYEIEG KAl OTN OUVEXEIO WekalovTav OToug aypouc. H
pHEBOOOG OPWG auTtn e€ivar danavnpn kai xpovoBopa dioTI
anaiTouvTal  OUVEXEIC  €pYaocTNPIaKEG  KAAAIEPYEIEC  Kal
Wyekaopoi, kabwg To Baktnpio dev (el yia PEYAAO XPOVIKO
diaotnua. (MONAAEZ 5)

Ta BguaTa npoopifovTal Yia anokAEIOTIKN XPRon TNG (pPovTIoTNPIaKNG povadag 8



