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OUAACIUCUEV®V tov apa 39 eni 2 pop A 10 KaBéva = 78
uopio DNA)
A3. «a, (oe\

A4. B, (T'ovotv
etepOluya

0 kdBe Buvyatpucod
KOTTOPO  TNG

AS. a. (1 Tov QutoV, 2 TV YA®POT
thuringiensis, 5 tov Agrob

OEMA B:
B1.

OOH

Ot moAvmenTdKEG 0AVGideg amoTeAOVVTAL AmO AUIVOEED TTOL EVMOVOVTOL LE
TENTIOWO Oeopd. AveEaptnta amd Tov oplpnd TV apuvolémy Tov VILEPYoVY e
Lo TOALTTETTIOKN 0ALGida TO €va dikpo Ba €xel eAehBepn Lo GUIVOLLADX KO TO
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B2.

dAAo o kappoSuropdda. H wwooviivn elval po mpoteivikn oppovn 1 omoio
TPOKVTTEL OTO  TOYKPEATIKO KOTTAPO VOTEPO OMO  UETOUETOPPUCTIKY)
TPOTOTOINGN TNG TPOTVGOLAIVIG, LG TOAVTENTIONKTG 0ALGIO0S TOV TOPAYETOL
KOTA TNV UETAPPACT] TOL avTicTtotyov yovidiov. Katd tnv tpomomoinon avt
OTOLOKPOVETAL £VOL EVOLOUECO TEMTIOO OMOTE MPOKVATEL 1) WOOLAIVI] TTOL
amoteLEiTOl OO 2 TMEMTIOKEG OAVGIOEG EVOUEVES LE OUOIOTOMKOVG OEGLOVGC
(d1o0VAQPO1KOL decLOT).

H mpoivoovAivn emopévmg eivar £va eviaio poplo/Omov 61o £vo AKpo VILEPYEL
-NH; kot oto dAdo -COOH. Otav amopokpd OLAUESO TUNUO TOTE
TPOKVLITOVV OVO TEMTIOKEG OAVGIOES e bk,

A=-NH; B=-NH,, 1 A= -COOH.

o. Ilapatnpodpe 011 TO0 CULVE éxcwowroi)v OlOKEKOUEVO TO oToia

OVTIGTOLYOVV OTIS TEPIAYE aAvcidag mov ovyvtifevtal acvVEX®G.

BAénovpe 011 vdpyo Ot cvveyn PEAN Ta omol
Kol TNV 0AVGidn )

1%% | |

LA Al _— LA}

\:-b--h-r—b-b-r-b\‘\vh-b >—>
<Z+4—+++: X - ————— 4+«
-

] 1

1
O opyavicuodc E.coli giva, P10 KO TO KUPIME YEVETIKO DAIKO TOV givon
SikAmvo KuKMKO pop vopiCovpe Ot Ta KLKAKE popro DNA tov
TPOKAPLOTIKOV 0pYaIcUOV gyovy o O.E.A.; ondte t0 Topomdve TURuHa
DNA emeon) éyet moAL .E.A. dev pumopet va avikel og faktipto.

TISTOOVV o€ 4

s 3

O1 DNA moAvpepaoeg Asttovpyohv ndvo mpog kabopiopévn katevhouvon kot
tomoBetovv Ta. voukAeotidwn oto elevbepo 3' dkpo g deocup1ding tov
tedevTaiov voukAieoTidiov kabe avantuooopevng aivcidac. ‘Etot, Aépe 0tL 1
avTypaen yivetot pe TposavatoAopd 5'—3'. Kébe veoouvtiBépevn aivcidon
Ba €yl mpocavatoMopd 5'—3' evd 1 UNTPIKN aAVGId0 OVTLYPAPETAL AT TO
3' mpog 10 5' dkpo . 'Etol, oe kdbe dumAn élka mov mopdystal, ot dVvo
aAvcideg Oa eivar avtimapdAiniec. T'a va akolovOnbel avtdg o kavovag oe
k@0 tuqua DNA mov yivetar m aviypagn, n ovvBeon tov DNA eivan
CLVEYNG OTN L0 0AVGIdN KOl AGLVEYTNG OTNV GAAN.
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B3.

OEMAT:
I'1.

I'vopifovpe 6011 C ko 11 G cvvodovtar pe 3 deGoVG LOPOYOVOL Kot 1| A Ko 1)
T pe 2 deopovg vopoyovov. ‘Eva poépro DNA 6co mepiocdtepa (evyn G-C
TEPLEYEL TOGO TEPIGGOTEPOVS OECUOVS VOPOYOVOL £)EL KO ETOUEVMOG TOGO TO
otabepn| glvor m devtepotayng doun tov. Omdte M amodidraln evog TéTolov
popiov Oa yperaleton ko peyarlvtepn Beproxpasia.

a. Eivor Aoyikd Aowmdv nwg, agod to oto Paktiplo.B 1o mococtd G+C eivan
peyoAvtepo and to Paktipo A, to DNA toy/Ba elvar mo avBektikd oe
vynAég OBepuokpoaciec omdte avtd eival -kal mBavd va (el oe

Oepponnyéc.
B. Ta Paxmmpa avédroyo e mv@
dwkpivoviar g yuypdeilo, e

0. Xt0 pooyoumileho tof AvON\QEPOLV GTNUOVES, GTOVG O G-UTTAPYOVY Ot
avOnpeg, émov Ppi : TOVG OPGEVIKOVG
YOUETEG TOL @@ {010 dv@og (rékaw GvBog)\vép XELEMiong o VTEPOC,
o omot ! T ®dapl, ot Gnh)mt

®OON K™ KoL YOVIHOTO10HV TOL AP T6-0R010 TPOKVTTOLV TO CTEPLOLTOL

KOl om0 auTé To. VEX QUTAL. MNTH YOVILOTOINGT], TPOKEYEVOL V.

OTOPUYOLUE TNV OLTOY { OBovpe amd 1O £€va QLTO, TOV
SOCTAVPOVOVLE, TO €C KOl HETOPEPOLUE TN YOPMN amd TOVG
OTNLLOVEG TOV GALO T00 101KO epyareio 6TOV VTEPO TOV TPATOV, £TCL

®ote vo emtevyBel 10 etdog TG yovipomoinong mov emBupode mwy. evTd

OV PEPEL UDOTM AVOT e PUTO OV PEPEL Agvkd GvO.

B. TI'vopiloopue Ot o010 pooyounmileho 1TO0 YpOUO OTEPHOTOS  Elval
LOVOYOVIOLOKOC YOPOKTINPOS KOl VIEAPYOVY OVO GAANAOUOPPO HE GYEOM
EMIKPATELONG, OOV TO EMIKPATES EAEYYEL TO KiTpvo ypopa (cupuBoiilm A) kot
TO VIWOAEMOUEVO EAEYYEL TO TTpdiotvo ypdpa (cupporilm a). Emiong to oynua
oméPUOTOS  €lVOL  HOVOYOVIOLOKOG — YOPOKTNPOG KOL  LITAPYOLY  OVO
OAANAOLOPPOL LLE OYECT EMIKPATELNG, OOV TO EMIKPAUTEG EAEYYEL T Agia
onéppota (cvppfoMlm B) kot 10 vmoAeutopevo eALyyxel T PLTIOOUEVOL
(cvupBorMlm B). Emiong yvopiCovpe 0tL Levydplo yovidiwv, mov eAéyyovv

TA OEMATA ITIPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX XEAIAA: 3 AIIO 10
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TOVG VO AVTOVE YEVETIKOVS YOPOUKTNPES, €0pAlovTal GE JPOPETIKA Cevym

OLOAOY®OV YPOUOCOUATOV OTOTE 1GYVOLV Ol apyES Tov OPpdtcpov. Ta
QLTA OV O100€TEL O YEVETIOTNG eivorl apyn oteAéyn ondte Kot opdluya yuo
to. avtiotoyya (evyn yovdiowv. To @utd mov mapdyel kitpva kot Asia

onéppata Ba &xet yovotumo AABB evd 10 uTO pE Tpdoiva Kol puTIdOUEVOL

Ba €xel yovotumo aoBP. Apyikd o yeveTiotg Bo S106TOVPMOGEL AVTA TAL PUTA

peta&y Toug va wapel v F1 yevid kou petd ta dropa g F1 yevidg 0a ta

OPNOEL VO 0VTOYOVILOTTON B0V DOTE VO, TAPEL T

P:

dawvoTuTot:
T'ovotumot
lNapéteg

F1:

T'ovotumor

dawvotumot
F1xF1:

Dawvotumor :

T'ovotumot

Kit

B

lapérec 7 A
Terpayo v Punnett:

4

Kitpwva-Agia
AaBp
B, o x AB, A, aB, of

X

Kitpwa-Agia x Ilpaciva-P

topa ¢ F2 yevidg:

Kitpwva-Ascia

Kitpiva-Potid.

[Tpacwva-Acia

AB Ap uB ap
e AABB AABp k@g AoBp
Kitpva-Agia Kitpwa-A%\ ttpwva-Acia Kitpwva-Agia
AB AABB m yAaBB Aopp
Kitpwva-Acgia | Kitgvo-Putio. ttpwvo-Acgio | Kitpwva-Potid.
uB AoBB /{< % aoBB aoBf
Kitpwva-Asgia itpvo~Asio [Ipacwva-Aegio | Tlpdciva-Aegia
ap AoBp afp aoBp aofpp

[Tpdova-Putio.

[Mapatnpovpe 611 mpokdmTovy 3 ot 16 @utd pe tov emBountd eovoTLTO

[Ipdova-Acio onéppato aArd o 2 and avtd £xovv yovotumo aoBp kat 1 tov

yovotumo aaBB. O yevetiotg 0éAel apryéc otéheyog mov va mapdyet [pdova-
Agla omnéppata, dniadn va el yovotvmo aaBB. Emedn o yevetiotig dev

BAEmel YovoTOHmOLES OAAG POIVOTOTTOVS, TPOKEUEVOL VAL Y MPIGEL TO PLTO pE

oV €MBLUNTO YOVOTLTO KOl POVOTLTTO Bal KAVEL O1CTAVPADOGELS EAEYYOVL. Oa

G TOVPAOCEL T PLTAE oL Topdyovy [lpdcva-Agio onéppata pe To mToTPKod

@UTO e TOVS VITOAEITOUEVOVG PavoTUTTOVG «IIpdotva-Putidmpévay.

TA OEMATA ITIPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX
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Awotavpmon Eiéyyov 1:

dovotvmotl [Ipdowa-Acioa x Tlpdova-Putidopéva
lovotomor aoBB X aofp

lapéreg : aB X af3

Amdyovor

I'ovotumor aaBpB

dowvotvmot 100% IIpdcwva — Agia

Awotavpmon EAéyyov 2:

dovotvmotl : [Ipdowa-Acia  x  TIpd éval
Fovotomor aoBp

Tlapérec : aB, af @

Amoyovor %

lovotumor - 1 aaB@ 1 aap
dovotumor 1 Ilpdo 1 Ilpdowva-Putidowpuéva

OMOCEL OUOLOLOPPO
ToPEyoVV TPECIVE. KO

eve
@ovOTLTTO
anoyOovaV.
Awotavpmon 1:
Qovotvmotl [Ipdowv
['ovotumot
lapéreg
Amdyovor
l'ovotomor aoBB
dawvdtomot 100% IIpdowva — Agia

Awotavpmon 2:

Qovotvmotl [Ipdowa-Acia  x Ilpdowva-Aegia
['ovotvomor aaBf X aoBf

Topéteg : aB, aff X aB, aff
Amdyovor

l'ovotomor 1 coBB : 2 aoBp : 1 aapp
®owotomor @ 3 1Ipdowa — Acgia : 1 Ilpdowva-Putidopéva

TA OEMATA ITIPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX
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[Tapatnpodpe 6Tt TPOKVTTEL OUPOPETIKT POLVOTLTIKT AVOAOYIO ATOYOVOV OO

TNV OVTOYOVILLOTOINGT TOV QLTAOV LLE OLOPOPETIKO YOVOTVLTO.

Emopévag agod o yevetiotig mapel ta atopa g F2 yevidg, Ba Eeympioel ta

QLTE TOL TAPAYOLV TPAGIVAL Kol Alo omEPUATA Kot PLeTd O TpayaTOTOoeL

Ol0GTOVPAOCELS EAEYXOL 1] AUTOYOVILLOTOWGELS, TPOKEUEVOD VO Ol WPIGEL TO,

apyn otedéym aoBB.

I2.
a. IMapatmpodue Ot €xer yiver oto 18° vouvkkgotido oamd 10 5’ GKpo,

OVTIKATAOTOCY, TOV  VOUKAEoTdlov mov €xel alwrovyo Paon G pe
VOuKAE0TIO10 oL €xel alwTovyo Paon A.

Yyiég dtopo:
GGACUACAUCGAAU

TO KOOWKOVIA EYOVV MG €EN
Yyiég dropo: X
5 GGA-CUA-C -AUU-UUG- GGG-GCG-CAC-GUC-G......3’

S GGA- AU- -AUU-UUA-GGG-GCG-CAC-GUC-G......3’

To kavoviko MRNAExer 1o 5°-UUG-3’mov kwdwkomotet tnv Agvkivn Kot
TPOKVTTEL GLVOVLHO KOOKOVIo 5°-UUA-3’, omdte dev €yovpe aliayn
apvoééog omv  moAvmentidikn  aAvcida. H o mepimtoon  avt
amoppinteTot 016t TPOoKHITEL KOvOoViKO €vivuo.

ii. H apom Paon eivor n dedtepn Pdomn tov avtioToryov Kmdikoviov, 0ot
ToL KOJKOVIH EXOVV ¢ €ENG:
Yyiég dropo:

Atopo mov acbevel:

TA OEMATA ITIPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX XEAIAA: 6 AIIO 10
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=
S GG-ACU-ACA-UCG-AAU-UUU-AGG-GGC-GCA-CGU-CG....... 3’

Ymv  mepintoon  ovty  Eyovue  oAAyn  €vOC  apvo&éog otV

TOAVTENTIONKT] 0ALGId0, TG YAvkivng pe oapywivn. Avtd pmopei va
00NYNoEL € amdAEln TG Aettovpyiag tov evibpov n Oyt (ovdétepn

HETAAAOEN), OALG OV 0OMYEL GE UN TTAPOAYOYT TOV.

iii. H mpodtn Bdon givor n tpitn Pdomn tov avtiotoryov kmdikoviov, omoTe To,

KOOIKOVIO £Y0VV G €ENG:

Yvyiég atopo:
5'......G-GAC-UAC-AUC-GAA-UYU- -C

Atopo mov acevel:

-ACG-UCG......... 3’

S G-GAC-UAC-AUC-GQ%@ AG-GGG-CGC-ACG-UCG......... 3’

2V TEPITTOOT QLTI TPOKLATEL, UNVOUA ANENG Kol €YOVHE TPO®PN
) ipvooupe 10 évlopo ADA, yeyovoc mov

AMEN TG HeTaPpa
TOPATPOVUE OT

TEPIMTOOT Y10

GE £vav 10-00
avacvdvacuévov DN

e O yevetikd TPOTOTOMUEVOG 10 EIGAYETOL GTO AELLPOKVTTOPO.

molog €yl kataotel afAafng) He TIC TEXVIKES TOV

e To DNA 100 100 mov mepyel T0 QUGIOAOYIKO  AAANAOLOPPO

EVOOUOTMVETOL GTO YOVIOIWLO TOV KLTTAPOV.

o KoAlépyeld TV COUATIKOV KLTTAP®Y TOV TEPLEXOVV TO (PLGLOAOYIKO

yoviodio.

e To yeveTiKd TPOTOTMOINUEVA AEUPOKVTTOPO, EGAYOVTAL UE €VOOPAEPLL

éveon 010 maudi Kot mapdyovv to évivuo ADA.

BéBawa ta tpomomompéva. Agppoxvtrapa o {ovv yio mavto PECO GTOV
opyavioud -omiadn n OBepameion dev eivar poviun- kot ypedletal GuveENg

£YYVoT TETOI®V KLTTAPWV.

TA OEMATA ITIPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX

‘ XEAIAA: 7 ATIO 10
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OEMA A:

Al.

Epocov n mabnon dev eréyyetar and ovtocoukd yovidlo, Bo eEgtactovy o1
TEPUTTMOGELG VO, EAEYYETOL OO PUAOGVVIETO EMIKPOTES 1) VITOAEUTOUEVO YOVIO10.

a. Emkpotic ®orocivéeto yovidro: ZvpPorilovpe pe X° 10 aAANAOLOpQO

oL EAEYYEL TNV TAON O™ KoL [e XP 10 AAANAOLOPPO TTOV SiVEL PLGLOAOYIKA

dropa. O avopag 14 mhoyel kol apov eépetl pia popd 10 X ypopocmua Ho

givar nuilvyog pe yovotomo X°Y. Ot kdpeg Tov ko 117 kinpovopodv to

X® and tov matépa o, 0mOTE AVEEUPTATAG. TU KANPOVOROVY Omd TNV

vieis. KataAnyooue oe

amtQ, EMKPOTEG PLAOGVVIETO

untépa Tovg, Ba €mpeme vo mloyowv

: YvpporiCooue pe X" 10
1] kot pe X 10 aAAAOop@o 1oL divet

M1 x II2
d Yyuig x @ A

AWoTOV

lapérec
Amdyovol
TI'ovotumol
davotumor

eva€yel amoktnoet v 1112 wov eivon acBevnig.
KoataAnyovpe méit og dt dpa 1 Tabnon dev EAEYXETOL OO PUAOGVVOETO

VTOAEUTOLEVO YOVID10.

[Mapatnpodpue 6tL 6Aot ot amdyovol Tv yovarkav 11, 112 ko 1S wov &xovv
mv méhnon macyovv, evd ot amdyovol TV oavopav 14 wor I14 odev
KAnpovopovv 1 whbnorn. A@od £yovv amokAEloTEL OAEC Ol  GAAEC
TEPMTMGELS, KOTOANYOVUE MG TPOKEITOL Yl HTOYOVIPLOKY acOEvE 1
omoia, 0nwg yvopilovue, kKAnpovopeitar povo omd TN UnTépa oe O TNG TO
TodLd.

TA OEMATA ITIPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX XEAIAA: 8 AIIO 10
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A2.
To ovvdpopo ewvr g yatog (Cri-du-chat) ogeiletar otnv EAdetyn evog
TUNUatog and 10 ypopodcsoue 5. To cdvopopo ovopdletar €11, yuoti to
KAALO TOV VEOYEVVIT®V, TOL TTdoyoLvV, notdletl pe to kAdpa g yatag (cri-
du-chat). To dtoua 7mOV TAGYOLY ONO TO GLYKEKPIUEVO GOVOPOUO
epuoaviCouv dtavontikn kabvotépnon.
Xmv yovvoiko wopOAo TOv TAPOLCIALETOL UETATOMION TUNUATOS TOL S
ypopoomuatoc oto 10, autr epeavifel puoloXdyikd eavdtumo ddTL otV
{0100 0V TapaTNPEITAL ATOAEL YEVETIKOV U
Yvpporilovpe pe A 0 GUGIOAOYIKE S y 10 ol LE O TO 5 YPOUOCOLLOL
010 omoio Agimer 10 TUNUO @0 ; nezatomiotet oto 10, pe B to
@uooroyo 10 ypopdcopa Kot YPOUOGOLO TOV PEPEL TO TUNHLOL
Tov 5 ypopocopotos. H untép zov Ba €xel kapvoétumo AaBP evd o
notépoc AABB.
Awotavpmon:
[Matpikd dropo Q AaBp
Tapérec N AB, AB, aB, af
Amndyov @
Kapvg : 1 AABB, B
Dovor 1 ®voloA. , \
[Mopatnpodie Ot pmopei v mPo
YAatoc» amnd 10 mopandve Cev
LE PLUGIOAOYIKO YOUETT) TOU
A3.

211¢ SlaoTovpOoelg 1bPpidioliov  kat Bdoet Tov 2% vopov tov Mévied, to
dropa g P yevidg Ba etvan opolvya kot wg mpog tor dvo Levyn yovidiwv,
evdd to atopa g F1 yewidg Ba eivor etepdluya kot 6Aa opoldpopQaL.
Enopévag oty P yevid n dtuctatpwon Ba yiver peta&d tov atdoumv mov o
€YOVV TOV¢ €ENG YOVOTOITOVG:

a. AABB (ypopa 3) X aafp (xpopa 1) eite

B. AABB (xpdpa 2) X aaBB (ypopa 1).

Ye KaBe mepintoon o yovotvmog g F1 yevidg Ba eivon etepoluya putd
AaBB (ypopa 3). Amo to dedopéva £YOVUE OTL TO YPOUO TOV OATOUMV TNG

TA OEMATA ITIPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX ‘ XEAIAA: 9 ATIO 10
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F1 yevidg (xpopa 3) dapépel amd To, YPOUOTO TOV OTOUMOV TNG TOTPIKNG
yveviag. Emopévmg ot yovotumol g motpikng yevidg 0o eivar teMkd aoaBB
(xpipa 1) kar AABP (xpdpo 2).

Awoctavpoon  petacyd tov atopov e F1 yevidg Qo dwocer ta €ENG
YOVOTULTLKG KOl (POLVOTUTIKA OToTEAEGHATO 6TV F2 yewid:

F1 x F1:
dawvotumor Xpopo 3 x  Xpouoa 3
I'ovotvomor AoBp X B
lapéreg : AB, AB, aB, af X , af3
Terpdywvo Tov Punnett: O m
AB AP aB ap
AABB AoBB AaBp

A
AB Xphua 3 m Xpopo 3 | Xpopo 3
AABp ABB AoBp @B
AP Xpope. &oﬁua 2 Xpopa3~| X «1@52\
B > AaBp aaBB\\ [~—aeBp
ob 75:;@ Xpopa 3 Xpéua 1 Xpopa 1
p

of A Aofp aofp
po 3 Xpopo 2 Xpopa 1 Xpopa 1
p

3. xpopa 2

dowotomor: 9 ypopa 3 : 4
Me Bdon ta dedopéva @o npogkvyav eutd 920 pe moptoxard Gvon,
408 pe dompa dvOny ko 305 pe xitpwva avin 1 eowvotvmiky avoroyio 9
TOPTOKOAL PUTA : : 3 kitpva QUTA, cCLUTEPAIVOLUE TTWG, TO

a QU 70
ypopa 3 avtiotoryel otomepTokall, To ypopa 1 6to Acmpo Kal To Ypopa 2

GTO Kitpivo.

B. Emopévagn petaforikn 006g eivat :

A B
Aonpo—— Kitpivo ——ToptokaAi

TA OEMATA ITIPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX

XEAIAA: 10 AITO 10
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