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Ta povokiovikd aviicopate HETaED T ;: @V YLOTOLOVVTOL KOl Yo, TNV
EMAOYN 0PYAVOV CUUPATOV Y10l LETOUE . Ta QT10pd TV 0pydvev £xovv otV

EMOAVEIL TOLG eWWd avtiydvo gm@uveiog, ayvopilovtolr amd sdwd
LOVOKAWOVIKA avTicopata. Me ta vu<d ato pmopel va yiver Eleyyog
TOV OpYAveOV dOPNTOV, Yo, VI OO TOOE 1p1alovV avOGOLOYIKG UE TO
avtiotoyya tov acBevav. ‘Etot/ ¢ JVVOTE

HETAROCYEVOELS VO EfvVOL ETLTLYELS. &

To mwpdPato Dolly oo
adéva evog eEdypovou T
T0 Oaplo &ixe mpon
NAEKTPIKN d1EyePON).

vo’ amo@evyfel n andppryn kol ot

-
MEVRS apolpelel o mopnvoc. To kdttapo deyeipetor e
Eupp

v
ELPLTEDTNKE OTN W 02T C spag-pofativac, n omoia yévvnoe ) Dolly.

H csvxvémt&\; tepdluy ATOU®OV UE OPEMAVOKLTTOPIKY ovoluio M f-
OohocaLLIG ETVOL BVEN LK epLoyéc Ommg o1 ywpeg s Mecoyeiov, g AvTikig
Kol Avat NS ~AQPIKNG mg NL,A. Aciag, 6mov speavifotav shovocio. H
AVENUEVI-GLYVOINTO OPEIAETAL GTNV AVOEKTIKOTNTA TOV QOPE®V GTNV TPOSPOAN amd
T0 TAAGUMdLE, (TpwTO{®O) TOL TPOoKUAEl TV €lovocio, €medn T £pLOPOKVTTAPA
TOVG &yooﬁv TOV TOAMOTAAGLOGUO TOV. ZUVETAOC, 1) TPOGTAGIO TOV TPOGOHIOEL M
LET &N o¢ mpog TV elovocia amoTelEl €va TASOVEKTNO, TTOV TOLG TOPEYEL
o mOavoOTNTO EMPIOONS KOt SUVATOTNTO ALVATOPOYOYNS.

B4. Kot OA0L 01 VTOAOUTOL OPYAVIGHOL, Yol VO, avamTuyOel Evog Hkpoopyaviordg

stvol amopaitnto vo umopel vo mpoundsvetar omd to TMEPPAAAOV 6TO 0mOoio
avamTOGOETOL o OEPd OPENTIKOV GLOTATIKOV. X' avtd meptlopfdvovior o
avOpakag, To AlmTo, S1dPopa LETOAALKA 1OVTO, Kot To vepo. H mnyn avOpoaka yio tovg
aVTOTPOPOLS Kpoopyavicpos eivar to CO; g aTtudOGEAPOS, EVO Y0, TOVG
ETEPOTPOPOVG JAPOPES OPYAVIKEG EVAOOELS OTTmC ot voatdvOpakec. H anyn aldtov
YL TOVG TEPLGGATEPOVS UIKPOOPYOVIGLOVG Elval TO CULU®VIOKA 1) TO VITPKA 1OvToL
(NO'3). Téhog, To PHETOAAIKA 1OVTO €ivol amopoiTnTO Yol TNV TPOYUOTOTOINGT TOV
ANUIKOV OVTIOPAGEDV GTO KOTTAPO KOl (G GVGTOTIKG S1LPOP®V LOPimV.
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I'l.

Epdécov mpoxdmtouy S1apopeTikd @UVOTUTKG YOPUKTNPIOTIKE G op 00¢ Ko
Onivkovg amoyovoug g Fr yevidg, dametdvovpe 6Tl To Yovidlo mo opilel v
EKQPACT] TOV YPOUATOG TOV HaTidV ot Drosophila melanogaster, ovoueital pe
@VAooHVOETO TPOTO. AVTO ywoti, €dv dpaldTaV O CVTOCMLL OUOCOUM, O

TPOTOG KANPOVOUNGNGS TOL GTo dv0 VAN Ba MTav akpPdg o ¢ AEOV amd ™
JOTOVPMGT] TOV ATOUMV TNG TATPIKNG YEVIAS, OAOL Ot amdyovol g F| yevidc éxovv
KOKKIVOL LTI, OOTIGTAOVOVUE OTL EMKPOTES akkn%épopcpé?y al avtd Yo TV
EKQPOoT TV KOKKIVOV potidv. Etotl éxovpe:

X EMKPOTEG OAANAOLOPQO, VITEVOVVO Yo TNV éK(pp@ KOKKLVOL YPOHOTOG
oLV

X% vrolemouevo alnAOpop@o, VIEVOVVO Yio TNY AKEPAGT TOL AEVKOD YPOUATOG
HOTLOV

Emiong, aeov Olot amdyovor tg F; yewt

JOMGTAOVOLLE OTL TO ONAVKS GTOWO TNG TOTPIKN
. AxgA . C o
yovotomo XX, Avtd YTl €dv NTOv £1€

DTTOVV  [le  KOKKVOL  UATIO
VidG Oa stvar opolvyo kot Oa Exet
B0 mpoékvmTav Kol amdyovolr pe

AEVKA patio.
Téhog, apov o1 Onivrol kot ot apcevikoi\amdyovol 6T yevid elvon oyedov ioot
(1 : 1) amoxieiovpe v Tepintwon Ov (v d€TOV) Yovidiov.

Emteldvrag kot Tig KatdAAnieg 6100

P: XAXA (x)X*Y

r: x4 X%, Y @
Fi: XAX% X*Y &

Fp: XAX® (x %

r: x4 x¢

Fp: XAXA, ,
@awownm@ yia:

JA

Onivkoli amdyovorOolot
Apcsvmov’%ou 1 pe xo

O yopeteg KOTTOLV CVLEMVa pe Tov 1o vopo Tov Mendel, o onoiog amotehel v
KOT V OAMNAOUOPP®Y GTOVG YOUETEG KOl TOV TLYOi0 GLVIVAGUO Tovs. Me
Bao Ouo avtd, Kotd tn peimon 6mov oynuatiCoviat ot yapétes, dtoympiloviat ta
O OAOYO. YPOUOCAOUATO KOl GUVETMG Kol To. 000 aiinAidpopea yovidw. Ot

OVOl TPOKVITOVV OO TOV TUYAIO GUVOVLUGHO TMV YOUETDV.

pywd mpoomabovpe va amodeifovpe edv T0 AAANAOLOPPO YOVidlo Ttov kabopilet Tnv
acBéveln, KANPOVOUEITOL UE ETKPATH 1] VITOAEITOUEVO TPOTO KOl GTI) GLVEXELL €AV
KANpovoueital Le AVTOCOUKO 1| VAOGHVIETO TPOTO.

AT 10 YeEVEUAOYIKO dEVIPO TTOPATNPOVLE OTL YOVEIC TOV dgv Exovv TNV acBévela, Ta
dropa I1 ko 12 amoktodv madi pe v acbévela, to dropo I13. Etotl dwumotdvovpe
OTL T0 AAANAOLOPPO YOVidlo oy gival vevBvvo Yo TV acBévelo KAnpovoueital pe
vroiemdpevo Tpdmo. Avtd yiati edv frav emkpatés, tote ot yoveic, o dtopa I1 Kot
12, Bo énpene va eivar opolvyol Yol TO VTOAEUTOUEVO YOPUKTNPLOTIKO, EVAD TO TTodi



‘Etol Stamotdvouy,

toug 10 dropo II3, Ba émpeme va €xel évo TOLAGYIGTOV EMKPATEG OAANAOLOPPO
(Gtomo).

EMKPOTN TPOTO EYOVLLE:

Av gival 0vTooOUIKO:
Py ao (x) oo Q
lopéteg o o
F, o,
@alVOTPﬂlKn 100% vyteig %7
avaroyio
Av givar puhocvvdeto: %7
P, X*X* (%)
TFapéteg X .Y

F XX
@atvorPntKn 10 i %
avaroyio :

Emopévog amoxheietonr to oAl 0pPO TOV ti;nsf)evvo Y v acBéveln va
KAnpovoueiton pe emkporn PO Al yvopioope 46Tl oTNV  EMKPOTN
KANpovopkoTTO, KAOE aoBevig Exel Evay TouAdyicTov acbsvn yovea.

Apa t0 aAAMAOLOPPO T
VTOAEMOUEVO TPOTO.

dev €xel v acbéve QTOKTA KOpN pe Vv achiveta, to dropo IV3.

. Avto ywti yvopilovpe 6t 100 ONAvKd dTopa

moipvouv amo £ X 6cmua amd Tovg Vo yoveig Toug. 'Etol amd
OTLYUN] 7OV &“ 0 oaAnAdpopeo mov kabopilet v acBivewn
KAnpovopeizot L 0 tpoémo, e€dv Bewpovoape OTL TO VTOAEUTOUEVO
aAAnAdopo ivert @uAocHVOETO TOTE TO dtopo IV3 Oa gixe yovotomo X“X® "Etot Oa
Empeme v vopunoet 10 £vo, X* vmolemdpuevo oAANAOLOPPO 0o TOV TUTEPQ TNG.
Enopué¥ac to-dropo 1114 Oa cixe yovotumo XY kot Oa émacye (Gtomo).

Apa, Mopopeo mov kabopilel v acBivelo KANPOVOUEITOL LE AVTOCOIKO Kol
V7o AUEVO TPOTO.

OVOUNCOVV OO £Va VITOAEITOUEVO OAANAOLOPPO YOVido kat B gival Kot Ta dVo

I3. @ ta vym dropa II1 kot 12 €xovv kon ta dVo amd Evav acbevny yovéa, Oa

gtepoluya.
Eyovpe:
A eMKPOTEG OAANAOLOPPO VTEVOVVO Y10, TO PLGLOAOYIKO PUVOTLITO

0o VTOAEUOUEVO OAANAOLOPPO VITEVOVVO Yo TV aGOEvVELL

I'ovétvmor atdpwv M1 ko II12: Aa



I'4.

H xd0¢e yévvnon etvar aveEaptnto yeyovog Kot 0 oyeTileTon LLE T OMOTEAEGLLATO TMV
TPONYOVUEVAOV YEVVICEDV
Awoctadpoon: 1 (%) 1112 %

P: Aa (%) Aa

I"A,0o A,a

F: AA, Ao, Aa, oo Q

Ondte  mMBAVOTNTA VO TAGYKEL KATOL0G EMOUEVOS AmdyovOS Todg gtvon 1/4 1 25%.
Eriong, n mbavotnta va givar aydpt tpokdmtel og eENG:

P: XX (x) XY

It X XY
F: XX, XY

2OVETMG M TOovOTNTO VO givor aydpt sivor 1/2 1
Apa 1 cvvolkn TlavoTTa Vo glvar oryopt
Ot YoUETEG TPOKVTTOVY GOUPMVA IE TOV 1’
KOTAVOUN T®V OAANAOUOPO®Y GTOVG YOUETES KOl l‘#

Baon to vopo avto, katd ) peioon 6 atilovaod o yapéteg, daympilovtar Ta

V0 OUOAOYO YPOUOCAOUOTE KOt C Kol T30’ aAANAOpopea. yovidla. Ot
amdYOVOL TPOKVTTOVV OO TOV TUYO (11e] V YOULETOV.

&ﬂ

To Quywtd TV 0VOTEP®OV OPYUVIGH EPLE OVO TO. LITOYOVOPLOL TTOV TTPOEPYOVTOL
amd to maplo. Emopévmg, n mpoéhevon t LTOYOVOPLOKAV YOVIdiV eival unTpikny.
: 0évelog oTo HTOoYOVOpLA TOV, dev Oa

LT0 YOVidLo
()Y @(%)g dgv eival avTdg Tov KANPOdoTEL TO
0YOVORG

toxovdplaxd DNA 6tdug
Avtifeta, oy mepine g? nyv 14 pépet to yovido g acbévelag oto DNA
TOV UITOYOVOpimV d T0 K\ NOEL G€ OAOVG TNG TOVS ATOYOVOLGS, KAOMG TaL

e UNT oéhevong otovg amoydvous. 'Etot, n andyovidg
AoYEL E@ KAnpovopkn achévela, kabdg emiong Kot 6ot ot

0.
etetvon 1/4 x 1/2=1/8112.5%
o Tov Mendel, o onoiog amotelel TV

Z 1o aropd T2, MI3. O andyovog 112 dev Ba kKAnpodotoet tnv
,0AAG M I3 Ba amoxthoetl kopn (IV3) mov Oa @épet

amdyovoL TG
acBéveln o ovo
mv acOEv
Evvo?mcc% naoyet o 11 dev Ba Taoyel Kaveic amd TOvg AmToYOdVOLS TOV
& av taoyel N [4 B waoyovv kot ta dropa 114, 112, I3 wor [V3.

(DEMA%

Al. iCovue 6Tt 1000 M KOOk oAvcido tov DNA 660 kot to mRNA, eivar

GCUUTANPOUATIKE TTpOg TN HeTaypaedpevn adlvcida tov DNA, pe m dtwpopd 11 61ov
omv k®dwkn aivcida vadpyer T oto mRNA vrdapyst U. Epdcov 10 K®IKOVIO
évapEng tov mRNA eivar to AUG pe xatevbovon 5°AUG 3°, 1o avrtictoyo
KodkdVio otV k®dkn alvcido Tov DNA Oa gival to ATG kat Oa €xel katevbovvon
5" ATG 3°. Emriong, epdcov ta kmduovia AnEng tov mRNA eivar ta 5> UAG 3° 7 5°
UGA 3’ 11 5" UAA 3’°, 10 avtiotolyo Kodtkovio, oty Kodkn aivcido tov DNA Oa
etvar o 5° TAG 3° 1 5 TGA 3° 11 57 TAA 3°. Téhog, o1 Pdoeic avdueso oto
KodoVio évapéng kal o kodwkdvio ANENg Oa mpémer va dafalovtar avd Tpiadeg



A2.

(kdowKaG TPUAETAG), ovvexOUeva Ympic vo mopoAeimetal KATOWO VOLKAEOTIOO
(ovveyng), «abdg «aBe VOVKAEOTIOWO OvAKEL o€ pio  pHoOvo mAéta (U

aAvcidag kot avtiotpoea. Emopévag n kmokn aivcida tov tun o@ DNA eivar 1
avoida 2 ko 1 un-kedkh eivar n avoida 1. Ta dkpa tov 590-0Av6id0V Ex0vv OG

eghg:

Alvoida 1" 5>~GTTGAATTCTTAGCTTAAGTCGGGCATG -3
Alvoida 2™ 3’—CAACTTAAGAATCGAATTCAGCCCGT%ET GAG-5’

J4

Mze coveyn tpdmo avtrypaeetor 1 2" odlvcida kot pe acvveytapdmo n 1M

Ov DNA moAvuepdoes Aettovpyodv povo mpog /kabopiopévn Katedbovon Kot
Tomo0eTOVV TaL VOLukAE0TIOWL 6TO ghevBepo 3' dip o&up1ding tov televTaion
voukAheoTdiov kdaOe avamTLGGOUEVTS OAVLGT NKOVOVTOC TO TPOTAPYLKA
tuiuota RNA. 'Etot, Aéue 0T aviypaen yivetar\wé/mpocavatolopod S' mpog 3'. Kabe
veoouvtifépevn alvcida Ba Exel TpocavaT N\3'2>3". 'Eto1, 68 k4be dimhr Ehka

7oV ToPAyeTOL 01 dVO aAVGideg o elvar avTimapaiiniec. [a vo akolovOndel avtdc o
kavovag oe kabe tuquo DNA mov yivsr&n

OULVEYNG OTN U0 OAVGTION KOl AGVVEXNS GTI
EYOVV TNV WKavOTNTO. Vo opyicovy T
CUUTAOKO TTOV OTOTEAEITAL A0 TTO & )
0éoelg évapEng g avtypoeng fKpd TUnua
UNTPIKEG OAVOIOEG, ToL 0Toio, OVOUAEQVTOL APWIT

yivetar pe eopd 5’23 ki 10 npmwpxu( tonobeteiton ot 06om Evapéng g

AVTLYPOPNG, CLVETMG KOl ¢ (x &xel xutevBvvon 5°23°. Ta mpoTapylkd TUAHOT
(1) won (ii) €govv copmANpa @ £G o a iec otnv 1" odvoida evd ot 2" akvcido
QLAARA

vrapyer poévo pio cvu OUTIKE ovyio TpoTOPYKOD TUNMaTog (iii), £Tol
coumepaivoue OTL arAvoion Goetor pe acvveyn kot n 2" odvoida pe
ouveyn TPOTO.

5'- GTTGAAJTC CTTA{(FTGAATTCTC—T DNA ehucdoes
& 3 AUCGAA 55" CUUAAGAG 5"

VVEXNG acvvExic

5

Aoidn olvcida

& T

@ GLVEXNG 0AVGIdN o

5’-GUUGAAUU-3’
3’
3°-CAACTTAAGAATCGAATTCAGCCCGTACTTAAGAG -5°



A3.  Oumepropiotiké evoovovkredosg Tapdyovtotl amd PaKTnplo Kot 0 GUGLOA0YIKOS TOVG
poLog sival vo ta Tpoototevovy amd TV €l6Poin «EEvouy DNA. Ot 10PLOTIKEG
evoovovkredosg avayvopilovv edikég arinhovyieg 4-8 vovkieoTdiny iKhwvo
DNA. Mio amd Tig TEPLOPIGTIKEG EVOOVOVKAEAGES TOV XPNCLOTOLEITH ¢ etvar
EcoRI mov amopovebnke amd 1o Paktiplo Escherichia coli. To o avtd Omote

4

oLVOVTA TV oAANAoLYiaL:
5«~GAATTC-3 Q
3-CTTAAG-5
010 yovidiopa, KOPet kb adlvoida petatd tov G kat 10 (;% katevbovon 5' -> 3')
aPNVOVTaG LOVOKA®VO dKpa omd alevydpmteg BAcELC & o dKpaL.

Oa smréEovpe t0 Mhaouido A yoti ekel povo vadpyet n oAiniovyie GAATTC pe
NV KatdAANAn katevbovon 5S' — 3'.

Eneidn n EcoRI kéPer kabe ahvcido peta&y G’ kot tov A omdalovtag 1 @.0.
ouvolikd Oo dacmasTovv 2 ¢.0. 6TO nmci’; 0 ‘Otav Oa avaprybodv to DNA tov

maopwdiov pe 1o DNA tov mopomdyo \TUAHOTOg Kotd TO OYNUOTIGUO TOv
avaoLVOVAGHEVOL TAaoudiov 1 DNA Sscﬁi\g’c 00, KOTAHGEL TO GYNUATIGUO 4 ¢.0.

TTAAG
GAATTC

B

Ad4. O o6pog yovidiopo oy ou o %3\ TO YEVETIKO LVMKO 7oL Ppioketal oTov
TLPNVOL. FvoapiCouua KOTTOpa ol omoia To yovidiopa vrapyst o Eva Uovo
avtiypa@o, 0mmg &t PO .gq; G KoL Ol YOUETEG TOV OUTAOEOMV OPYAVIGUAV,
ovopdlovtor o N Ta @ PO, OTOL OTOio. TO YOVIOIOUO VTAPYEL GE OVO

avtiypaga, OfdC ol SOHOTIKA KOTTOPO TOV OVOTEPOV EVKOPVOTIKOV
OPYOVIGLOV, ‘GVOUBLOVT oM. Emiong, o xuttapikdg kOKAog £vOG GOUATIKOV

!
KLTTAPOV, % OTTOLOV € om0 TOALKVTTOPO  ELVKAPLMOTIKO  OPYAVIGUO,

8 0

mepLapévet oTAd0 TNG HEGOPUONS, TO OTolo TPOMYEiTUl, KOl TO GTAO0 TNG

pitoo ar g Melowong ov sival Gmpo yevvnTiko), TO Omoio 0oKOAOVOEL.
€ OTL 0€ KGO0 YPOVIKT] GTLYU| TOL GTUOIOV TNG LEGOPAUCTG TO. COUOTIKE
o

KUT VILYpAQOUV TO YEVETIKO VAIKO TOVL TUPTVO, TOVG.
E 0G:

@. KOTTAPO, TO PEYEDOC TOV YOVISIONTOS TV omoiov vroloyiotnke ot 1,6 x 10®
(evyn Pdosov sival yapetiko, dnhadn amlosldéc,

e 710 KOTTAPO, TO LEYEHOC TOV YOVIOLDUATOS TOV 0Ttoiov LIToAoyioTnke o€ 3,2 X 108

Cevyn Pacewv, elvarl copotikd Kot BpioKeTol 6T0 6TAS0 TNG LECOPACTG TPV TNV

I've )

avtiypaer] oo DNA

e Kol TEAOG TO KVTTAPO, TO PEYEDOS TOL YOVIOLDUATOG TOV OTOI0L VITOAOYIGTNKE GE
6.4 x 10® Cevyn Paocwv, civar copatkd kat Ppioketal 610 OTAS0 HETE TV
avtiypaer] oo DNA



