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OEMA 1°
A: 1-A, 2-B, 3-A, 4-B, 5-A X§

NAAEZ 15 (3X5)

B: 1- Adbog, 2- ZwoTn, 3- Aabog, 4—@% 5- Aabog
u ' NAAEZ 10 (2X5)

OEMA 2° Q -
1. Kapuodtunog sival n éi TWV  PETAPACIKWOV

XpWHOOWUATWV o€ Leuyn Ka atToupevo peyeBoc. Kabe
HETAPACIKO XPW iTal  and OuUo adeAQEC
XPWHATIOEG EVWUE

KUTTApO nou PBpioKeTal HETA THV
ivar dinAaciacpéva, dnAadn kabe

(PuUOIoOAOYIKOU  aTOPOU  €xel 46
OWHATIKO KUTTAPO WETA TNV avTiypa®n

@?voowuia ovopadeTal n anoucia &vog XpWHOOWHATOC Kal
ENWC 0 KApuoOTUNOG TOU ATOPOU nou gpgavilel povoowpia
45 xpwpoowparta, apa 90 popia DNA unapxouv oTo

@wucﬁmb kKUTTapo (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

anoTéAecpya Tnv aAAayn Tng 01ataéng Twv Yyovidiwv OTo
XPWHOOWHA, EVW N NooOTNTA TOU YEVETIKOU UAIKOL EVEI
oTadepn. ZUVENWG, TO CWUATIKO KUTTAPO TOU aTo TAa TNV
avTiypa®n- nou gugavilel avaoTpoPn €xel 92 p DNA (1,5

MONAAA).

2. O1 aVIXVEUTEG €ival JOVOKAWVA IXVNOETNUE iIa DNA n RNA
MOU MNEPIEXOUV  AAANAOUXIEC OUMNA TIKEC Npog TO
kAwvonoinyevo DNA (3 MONAAEL).

O pOAOC TOUC €ival n nIAOyn €v¢ TNPIAKOU KAWVOU MNou
neEPIEXEl TO €MOUPNTO TUNMA @LS MONAAEZ). Ol
avIXVEUTEG avapelyvuovTal ye 1o D NG YoVIOIWUATIKNG 1 TNG

cDNA BiBAI0BAKNG (TO onoio £XEI Nponyo anodiaTtaxOei)
Kal uBpidonoioUv HOVO TO np& Touc DNA (1,5
MONAAEZ). 5

3. Ta 0Openmikd ouoTaATIKG-SN0oU € anapaitnTa vyia Tnv
KaAANEPYEIQ €VOC aAUTOTPOPO poopyavioyou Ot OTEPED
BpenTIKO UAIKO siva

e 0 avOpaka || nyn d%%am yla TOUC auTOTPOPOUC

G Ei 0’ CO, Tng aTtpoogaipac (1,25

WTOU VYId TOUGC MNEPIOTOTEPOUC
ar Ta auuviaka n Ta vITpika 1ovra

M
s

. a(popa PeETAAANIKG 10vTa: Ta PeETAAAIKG 16vTa €ivai

%én/%paimm yla Tnv npayparonoinon Twv  XNMIKWV
TIOpAOEWV OTO KUTTAPO KAl WC OUOoTaTIKa O1apopwv

@ popiwv (1,25 MONAAA).
e TO VvePO (1,25 MONAAA).

TNV NEPINTWON rMou ol PabnTec ava@epouv Kai 1o dyap ora
OpenTika ouUOTATIKd, TIPOTEIVETAI va agaipebei ano 1

BabuoAoyia Tou epwtnuaroc 1 MONAAA.)

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 and Xoipoug
kal Booeidn. H voouAivn napayoTav and Tnv ekXUAI TOV
TwVv IoTwVv (3 MONAAEZ).

MelovekTnpaTa TnG peBodou anoTelovuoav: Q

e H ev AOyw diadikacia nTav danavnpn KUI'I)\OKI’] (1
MONAAA),

e H IvoouAivn Twv BoogldwV €iXe PYIKPEC Ol oTn ouoTaon
Tov apivoféwv TG and Tnv a\% n, npoKaAoUoE
aAAepyikeg avTiopaoeic (1 MONA ;

e 'HTav 01a6€01un o€ PIKPEC NOCOT MONAAA).

OEMA 3°

A.

i) Aedopevou OTI TO a)\)\n)\b@svz%;éanow\ammd oTO
yl UAdO!

X XpwHOOWUA NPOKEIT [0) €To vyoviéio (0,5

MONAAEZ).
To aAANAOHOP@PO KA ous’ unoA&inopevo 0dI0TI ol
) V 0

oBeveg naidi, yeyovog nou
onNUaiver 0TI To aAA

TOU €VOC YOVEQ aoTav, Onw¢ oupPaivel PYe Ta
UNOAEINOUEV a@ (1-MONAAA).

Ta guiog i guUBoAilovTal wG ekBETEC oTO X, TA
ENIKPATN & AOU KEPaAaio ypapgpa kar  Ta
UNOAEINO{EVA™ HE Qc ek TOUTOU, ¢€vag moavog
OUHBOAI givai
XX 0 (PUCIOAOYIKO EMIKPATEC AAANAOHOPPO KAl
) & To yeTaAAaypevo (1 MONAAA).

18avoi yovoTunol kai ¢paivotunol TwvV aToPwVv w¢ Npog ToV
HIOUO €ival:

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€aitiag Tou agbevoug autoU yiou cupnepai
0TI n unTepa TnG AAeiag €ival anapaitnTa (popéaég

a

yovoTuno XXX*, 816TI Ta atopa kAnpovopouv i 10 Ceuyocg
XPWHOOWUATWV £vVa XPWHOOWUA Ano TN UNTEP va anod Tov
naTepa kai €10Ika yia TAa QUAETIKAG XPWHOO Ta ayopia

KAnpovopouv 10 Y Xpwuoowua and Tov na al To X anod Tn
unTépa (1 MONAAA).

O uyIng XpRoTtog £xel yovoTtuno X© ONAAEZ) evw n
AAegia eivar gopéag (X*X*) Tng a ¢ O10TI NapoTl UYING,
vévvnoe naidi pe kuapiopod (1 ). To naidi Toug eival
anapaiTnTa ayop! pe yovotuno XY 16T ano uyin naTteépa Oev

| ME PUAO UNOAEINOMEVN
KOPITOI0\ KAnpovououv ano

gival duvaTo va yevvnOei Kopij
acBeveia (2 MONAAEZX) k
TOV NATEPA TO X XpWUOOWHA TO

i) To yeveaAoylko 0€vd ng ol z g1ag €ival:

N -

®

:
B

(va@mrwon nou o1 pabnrec dev ouuBolioouv owoTd Ta

2

6nAuk oua QOopeic, npoTeiveral va apaipeBsi arno 1n BabuoAoyia
TOU Tnuaroc 1 MONAAA. Eniong va apaipebei 1 MONAAA, otnv
It} on nou dev ouuBolioouv w¢ ayopr -TETPATQNO- 1o naidi

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 OUYKEeKpINEVN aoBevela eivar 25% n 1/4 (M AEZ
2), onwc @aiveral ano Tn diaoTaupwon:
P: Xy  ® X<X*
rap: XK, Y XK, XX K&))
F: | XKXX, x®x<, X%y, >@§

H mBavoTnTa auTtn npokunTel ano:

e TOV 1° VOpo Tou Mendel, olUp € TOV onoio: kata To
OXNUATIOYO YaPETWV dlaxw oc ion avaAoyia Ta

OgOAoya XpwpooWHATA KAl nw¢ Ta daAAnAopopgpa

yovidia kalr o1 anoyov npOKL'JnToc') TOV Tuxdio
ouvOUaOoUO TWV YAUETW Y ové?%. (MONAAEZ 3).

e TO YEYOVOG OTI KGBEe L'Jnc<> givar/eva. aveapTnTo Yeyovog
Kal Oev OXeTI(ETAl oup a?.r ONAAA 1).

B. i) H @aivuhkeTovoupia an pMia aobévela nou eav
avixveubei vwpig ™ N nAikia, n ggeavion Twv

OUUNTOHATWV

xpnmuono@o |
NEPIOPIOUE

vy &0
%sival l;z atd va ano@euxBei pe TN

Bio ataAAnAou dlaiToAoyiou  pE
ornTa gaivuiaAavivng (MONAAEZ 2).
HEITAl PE AUTOOWMIKO UMOAEINOPEVO

K DOVO
\& iTag (MONAAEZ 2). Ta artopa nou eival

ou@ Yyl TO QUTOOWMIKO UMOAEINOPEVO METAAAAYUEVO
Viole' oTepouvTal Tou ev{UUOU MOU (PUOIOAOYIKA HETATPENEI

auivoEU @aivulaAavivn O Tupoaoivn, HE aANOTEAECUA TN
OOWPEUON (paivuAaAiavivnc. H OUCOWPEUOTN ™G

(aivuAhaAavivng napeunodilel Tn QuUOIoAOYIKN avanTtuén kai
EITOoUpYia 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 unokivnTég BpiokovTal navra npiv anod Tnv apxi.kabe
yovidiou. H RNA noAupepaon npoodEveTal oTov nTn HE
TNV Bonbeia Twv PETAYPAPIKWY NAPAyoOvVTwV MONAAA).

AQ@oU npokaAeoel Toniko ETUAIyHa Twv OV Ugidwv TOU
yovidiou, n RNA noAupepaon ouveé:Tsl mRNA  pe
npooavatoAiopo 5'-3" (0,5 MONAAE?Q@' I KATAAUEl TN
ouvdean piBovoukAgoTIdiwv pe 3'-5’ @% IEOTEPIKO OEOUO

(0,5 MONAAEZ). To mRNA NPoKUNTEl  €ival

ougnAnpwpatikd (0,5 MONAAE avTinapaAAnAo Pe TN
pHETAypapopevn aiucida (0,5 M ).

O unokKIVNTAG TOU &V AOYW diou Bpiokeral oTto O¢€&i
akpo TNG aAAnAouxiag, on autn Odiv venwG n RNA
noAupepaon Ba uaaypdwe@ﬁﬁn?@\uxi no Ta 0g&a npog
Ta apioTepd. Anod Tn peTAypa@Pr Tou yovidiou Ba npokUuwel pia

€K TwV 0U0 aAAnAouyie A:
1) 5" AUCGAUGUGUC ucC GAAGUG 3’

n
2)

@Owslg N va napaAeineral kanoia Baon,

. iio EVTONIOPOU €vOG €k TWV kKwdikoviwv ANENg UGA, UAG,
A

@ (1,5 MONAAA)

@ AuTo oupBaivel d10TI TO nNpoiOV TNG METAYpaAPng eivai

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
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Tic npoUnoBéosic auTtég nAnpoi n 17 aAAnAouxia RNA. H
aAAnAouxia auTn NPOEKUYE anod Tn PETaypa®n TG aAucidag I
Tou DNA, nou eival kai n yn kwdikn (0,5 MONAAA) aKPa
Tou TUNuato¢ DNA eivar:

Advoida I: | | 5" CAC‘ITCAATGTCGAAGTGGACAC/{(?CE%%/’AAGTG 3

Alugida IT: | |3' GTGAAGTTACAGCTTCACCTGTGTAGCTAATTCAC 5'

(1 MONAAA)

(Znueiwverar 0TI TO0 EpwTnUa 6Oa xdos va anavtnBei
eniong pe avalntnon Twv KCO5IKO§'CO vapéng kai Anéng orig

aAuoideg Tou DNA, Auon ouoiwg al nAnpwc¢ arnodeKTr).)

B. To mRNA nou npokunTel @ n JETAY (@u yovidiou Exel
aAAnAouxia:

O
5'-AUCG AUG UGU CG@J UGA AGUG-3’
T

N
KWOIKOVIO éva;@ @)émbwo Anéng

(MONAAEZ 3)
(ZTnv nepinTw Ol LabnIec UETAypayouv ToV UrokKIvNTI,

nporsivsra@ aipeBei "I MONAAA and 1n Babuoloyia Tou
EPWTNUATO ¢, gav-0l Habntec dev peraypawouv T1a 57
kal 3’ aueTappaora ga, npoteiveral va agaipeBei eniong 1

MONA

r. K¢ opio tRNA petagepel €va apivoEUu kal xapaktnpileral

@ pia €0Ikn  TpINAETA, TO avTIKwOIKOVIO, Mou &ival

HOANPWUATIKA Npo¢ €va kwdikovio (MONAAEZ 2).
@vsnd)g Ta tRNA nou 6a ouvdeBouv pe To mRNA eivai:

: 5’-AUCG AUG UGU CCA CUU CGA CAU UGA AGUG-3
'IRNA: 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

Ta BguaTa npoopifovTal Yia anokAEIOTIKN XPRon TNG (pPovTIoTNPIaKNG povadag 7
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TeAeuTtaio tRNA, evw n deuTepn B€on dev kataAappaverar anod
kanoio tRNA dedopevou 0TI dev unapyel tRNA pe avTikwdikovio
CUUNANPWUATIKO Npo¢ To KwdIKOVIO ANENG. Zuvenw TOV
NpoodIopIOUO TwV OECPWV UBPOYOVOU MOU EXOU I MEXPI
auTn Tn oTiyun, AauBavoupe unown Toug deo udpoyovou

nou €Xouv onacel PYovo PETAEU Twv B(]OEA@ NpWTWV
KWOIKOVIWV PE TIC BACEIG TWV AVTIKWOIKOVIW avTioToIXWV
tRNA. (MONAAES 3) ?

Asdopévou OTI peTafu piag A (% ¢) kal piac U
(oupakiAng) avanTtuooovTal 2 deop ovou, evw piag G
(youavivng) kai piag C (kutoaivng TUooovTal 3, ol 0ECHOI
nou {nTeiTal va unoAoyloTouV &ivai;
1° kwoIKOVIO AUG - apibuo EOUWV UDpPOYOVOU pE

avTikwoikovio Tou 1°Y tRNA; Y
2° kwdIKOVIO uGuU q@%g & udpoyovou HE
avTikwoikovio Tou 2% t ' 7

3° KwdIKOVIO CC

avTikwdikovio Tou 3% tR
deopwv Udpoyovou HE

4° KkKwdIKOVIO JU - a

avTIKWOIKOVIO TO%ZD'RNA

5° kwdIKOVIO A _ aptOpoc Odeopwv UdpPoyovou E
CIVTIK(J,)5IK(')®I @5“’ tRNA:

> UVoAo & EONOI oyovou

TO@THPIO Bacillus thuringiensis (g1 oTo £€dagoc¢ kal napayel
oxupn To&ivn, NoAU nio 1oxupn ano 81apopa EVTOUOKTOVA,
onoia KaTaoTPEPElI NOAAA €i0N EVTOUWV KAl OKWANK®V.

KaTd To napeABov BakTtnpia Tou €idoug noAAanAaacialovrav

@os KAAAIEPYEIEG KAl OTN CUVEXEIa WekalovTav oToug aypoug. H
pHEBOOOG OPWG auTh e€ivar danavnpn kai xpovoBopa diIoTI

anaiTouvTal  OUVEXEIC  €pYaocTNPIaKEG  KAAAIEPYEIEC  Kal

Wyekaopoi, kabwg To Baktnpio dev (el yia PEYAAO XPOVIKO

diaotnua. (MONAAEZ 5)

pleubp(bv udpoyovou HE

(MONAAEZ 2)

Ta BguaTa npoopifovTal Yia anokAEIOTIKN XPRon TNG (pPovTIoTNPIaKNG povadag 8



