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EMAOYN 0pYAvVOV cUUPBATOV Yo petapdoyevotn. Ta khTTapa TOV 0pyavmy EXouV 6TV
EMEAVEL TOVG eWwd avtiydvo empaveiog, mov avayvopilovior omd edikd
LOVOKAWOVIKA avTIcOUaTe. Me 10, LOVOKAMVIKA OVTIGOUATO UTopel va yivel EAeyyog
TOV opyaveov dopntdv, Y. vo Omotndel av taptdlovy ovocoAoYIKd pHE To
avtiotora tov acbevav. 'Etol, sivor dvvatdv va amoeevybel n amdppiyn Kot ot
HETAROGYEVGELS VO EfvVOL ETLTLYELS.

To mpdPato Dolly dnpiovpynbnke, dtav o mopNRvec evoc KOTTAPOL TOL HOGTIKOV
adéva evog eEdypovou Tpofatov TomobeTONKe 610 WAPLO EVOC AAAOL TpOPRatov. AT
T0 odplo &ixe mponyovpévmg apalpedel o mopivag. To kdTTOpo deysipstar pe
niextpueny 01€yepon. To uPpvo 10 omoio dnpovpyndnke votepa and 3-4 dupéoelg
eULPLTEDTNKE oTN WTpa BETNC unTépas-tpoPativac, | omoia yévvnoe t Dolly.

H ovyvémra tov etepolvyov otoumv pHe  OPETOVOKVLTTOPIKY ovolpio M -
Oolocoapio eivar avEnpévn oe meployés OTmG ot YdpeS TS Mesoyeiov, g AvTIKNG
Kot Avatolkng Aepikng kot e NLA. Aciag, 6mov gupovildétav elovocio. H
ALENUEVT] GLYVOTNTO OPEIAETAL GTNV AVOEKTIKATNTA TOV QOPE®V GTNV TPOSPOAN amd
10 TAoU®O0 (TpwTd{®Oo) OV TPOoKUAEl TV €lovocio, €medn To. £pLOPOKVTTAPA
TOVG JEV ELVOOVV TOV TOAMUTAUGIUGUO TOV. LUVERMOC, 1) TPOGTAGIO TOV TPOGOIOEL M
HETOAMAEN ®¢ TPog TNV ehovooio. amotelel €vol TAEOVEKTNUA, TTOV TOVG TOPEXEL
avEnpévn mhavotnta emPioong Kot SuvaTOTNTO AVATOPOYM®YNS.

Onmg kot 6A0L 01 VTOLOITOL OpYUVIGHOL, Yoo Vo ovarTuyDel €vag HIKPOOPYOVIGLOG
eivar amopaitmto va pmopel vo mpounOevetor amd to TEPPAAlOV GTO OToio
avonmTtOGOETOL o OEPd OPENTIKOV GLOTATIKOV. X' avtd meptlopfdvovior o
avOpakag, To almTo, d1dPopa LETOAALKA 10VTO Kot To vepo. H mnyn avOpaka yio tovg
aVTOTPOPOLS Kpoopyavicpos eivar to CO; g atpudcEApaS, VO Y0, TOVG
ETEPOTPOPOVG JAPOPES OPYAVIKEG EVAOOELS 0TS ot voatdvOpakec. H anyn aldtov
Y. TOVG TEPLGGATEPOVS UIKPOOPYOVIGLOVG Elval TO CULU®VIOKA 1) TO VITPKA 1OvToL
(NO3). Téhog, ta petaAlkd 1dvta sivol amopaitnto Yoo TV TPOYUATOTOINCT TOV
ANUIKOV OVTIOPAGEDY GTO KOTTAPO KOl (G GVGTOUTIKG S1LPpOP®V LOPimV.
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Epdécov mpoxdmtouy S1apopeTiKd OIVOTUTKG YOPUKINPICTIKA GE OPGEVIKOVG Kol
Onivkovg amoyovoug g F2 yevidg, damotdvovpe 0Tt To yovidio mov kabopilel tnv
EKQpaoT Tov Yphpotog Tov poatidv ot Drosophila melanogaster, khnpovopeitor pe
eVAoovvoeTo TpdmO. AvTtd yuoti, €av €dpaldTav CE GVTOGMOUIKO YPOUOCOU, O
TPOTOG KANPOVOUNGNG TOL GTo dvo VAN Ba Mtav akpPdg o 1010c. Aoy amd
JOTOVPMCT] TOV ATOLMV TNG TOTPIKNG YEVIAG, OA01 ot amdyovol ¢ F1 yevidg éxovv
KOKKIVOL HATIOL, OlomioTdvovpe 0Tl emKpaTéS aAANAOpopeo Ba eival avtd yuwo v
EKQPOoT TV KOKKIVOV poatidv. Etotl éxovpe:

XA: emkpotéc aAMAOLOPPO, LTEVOVVO Yo TNV EKPPOCT] TOL  KOKKIVOL YPDUATOG
[0l )Y

Xo: vroAemdpuevo aAANAOLOPPO, VIEHOLVO Yo TNV EKEPACT] TOL AELKOD YPADUATOG
[0ty

Emiong, apod Olot amdyovor g F1 yevidg mpoxvmtovv pe KOKKve pHATIO
dmot@voupe 6Tt To ONAVKO ATopo TNG TOTPIKNG YeVids Oa sivar opdluyo kot o £xet
yovotomo XAXA. Avtd yati edv ftov etepodluyo, Bo mpoékvmtay kol andyovor pe
AEVKA patio.

Téhog, apov ot OnAvkoi kot ot apcoevikoi amdyovor oty F2 yevid eivar oyedov icot
(1 : 1) amoxieiovpe v mepintwon Bvnotydvov (pvAocHvoeTov) yovidiov.
Emrteddvtag Kot Tig KaTdAANAES S10GTAVPDCELS EXOVLLE:

P: XAXA (x)X*Y
r: x4 X% Y
Fi: X*X* XY

‘O)lot o1 amdyoVOol [LEe KOKKIVOL HLATLA.

Fi: XAX* ()XY
r: x* x* X%y
Fp: XAXA, XAX®, XAY, XY

Gawvotvmikn avaioyia:
Onivkoi amdyovol: OAOL pe KOKKIVO, LATLOL
Apoevicol amdyovor: 1 pe kdkkvo pdtia: 1 pe Aevkd patio

O yapéteg mpokdmTovy cvpuemva pe tov 1o vopo tov Mendel, o omoiog amotelel tnv
KOTAVOUN T®V OAANAOUOPP®Y GTOVG YOUETEG KAl TOV TuYaio GLVIVAGUO Tovs. Me
Baon to vopo avto, katd T peiwon dmov oynuatiCovrot ol yopétes, owywpilovral to
00 OUOAOYO YPOUOCAOUATO KOl GUVETMG Kol To. 000 aAinidpopea yovidw. Ot
AmOYOVOl TPOKLATOLV OO TOV TVYOI0 GLVOLACUO TOV YOUETOV.

Apyikd Tpocmabovpue va amodeiEovpie edv 10 aAANAOLOpPO YoVidlo mov kabopilel Tnv
acBéveln, KANPOVOUEITOL UE ETKPATH 1] VITOAEITOUEVO TPOTO KOl GTI) GLVEXELL EAV
KANpovoueital Le aVTOCOUKO 1| VAOGHVIETO TPOTO.

AT 10 YeEVEUAOYIKO JEVIPO TTOPATNPOVUE OTL YOVEIC TOV dgv Exovv TNV acBévela, Ta
dropa 11 xar 12 amoxtovv modT pe v acBévewa, to dtopo I1-3. 'Etotl dwumotdvovpe
OTL T0 AAANAOLOPPO YOVidlo oy gival vevBvvo Yo TV acBévelo KAnpovoueital pe
VROAEMONEVO TPOTO. AVTO YTl €dv NTOV EMKPATES, TOTE OL Yovelg, Ta dtopa I-1 wa
I-2, Ba énpeme va gival opoluyol Y10 TO VITOAEITOUEVO YOPAKTNPLOTIKO, EVD TO TTodi
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toug 10 dropo -3, Ba €mpeme va €xst éva TOLAGYIGTOV EMIKPATEG OAANAOLOPPO
(Gtomo).

AVOATIKOTEPO, EMTEADVTAG KO TIC KATAAANAES OLUGTAVPADOGELS Y10 VO OTTOPPIYOLLLE
TNV TEPITTOON T0  OAANAOLOPPO YOViIdlo Yo TNV acOéveld va KAnpovousitol pe
ETKPATN TPOTO EYOVLLE:

Av gival 0vToocmUIKO:

P1 ao (x) oo
lopéteg 0} o
F1 oo

@atVOTPﬂlKn 100% vyteig
avaroyio

Av givat uAoovVOETO:

P1 X'X*  (x) XY
TCapéreg X XY
F1 XX, XY
@alVOTPﬂlKn 100% vyteig
avaroyio

Emopévog amorheietonr to aAiniopopeo mov eivar vmedbovvo yio v achéveln va
KAinpovoueiton pe emkporn tpdémo. Alhwote yvopilovpe OTL OTNV  EMKPOTH
KANpovopkoTTO, KAOE aoBevig ExeEl Evav TOVALYIGTOV 0G0V YovEa.

Apa t0 aAAMAOpOpeO Tov givar vrevbuvo Yo TV acBéveln KAnpovousitor pe
VTOAEMOUEVO TPOTO.

Emmpdobeta, amd 10 mopamdve yevealoyiKo dEVIPO TOPATNPOVUE, OTL TOTEPAG TOV
dev &xel v acbévela, to dtopo 14, amoktd kOpn pe v acbéveln, to dropo V3.

"Etot Stamotdvovpe 6Tl 10 aAinidpopeo mov kabopilel tnv acBévelo amorieietal va

KAnpovopueitat pe puiAocHvoeto Tpoémo. Avto ywuti yvopilovpe 6Tt To0 ONAvKd dTopa
maipvouv amd Eva X QUAETIKO YpoOUOcOUN amd Tovg 6v0 yoveic Tovs. 'Etol amd
oty mov amodsifapne Ot T0  aAAnAOpopeo mov kabopiler v  acHéveln
KAnpovoueitar pe vrolemopevo Tpdmo, edv Bewpovcape OTL TO VTOAETOUEVO
alMnAdpopeo givor puiocsivdeto tote 10 dtopo IV3 Ba gixe yovotvmo XX, 'Etot Qo
énpene va kKAnpovopnoet 1o £vo X vroAeimOpevo aAAnAOLOPPO amd TOV TUTEPA TG,
Enopévag 1o dropo 1114 Oa cixe yovotumo XY kot Oa émacye (Gtomo).

Apa 10 aAAnAdpop@o mov kabopilel TV acOEvVELD KANPOVOUEITOL [LE CVTOCOUIKS Kol
VIOAEMOUEVO TPOTO.

Epocov ta vym dropo 11 won 112 éxovv kot tor 000 amd évav acBevn yovéa, Oa
KANPOVOUNGOLV altd £VO. VITOAETOUEVO AAANAOLOPEO YOVidlo Kot Ba givor kat To 600
etepoluya.

‘Eyovpe:

A eMKPOTEG OAANAOLOPPO VTEVOVVO Y10 TO PLGLOAOYIKO PAUVOTLTO
o VTOAEUTOUEVO OAANAOLOPPO VITEVOVVO Yo TV aGOEVELL

I'ovétvmor atopwv M1 ko II12: Aa
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H x60¢e yévvnon etvar aveEaptnto yeyovog Kot 0 oyeTileTon e TO OMOTEAEGLLOTO TMV
TPONYOVUEVAOV YEVVICEDV

Awoctadpoon: 1 (x) 1112
P: Aa (%) Aa
I"A,0o A,a
F: AA, Aa, Aa, oo

Ondte  mMBAVOTNTA VO TAGYKEL KATOL0G EMOUEVOS AmdyovAS Toug eivan 1/4 1 25%.
Emiong, n mbavotnta va givar aydpt tpokdmtel og eENG:

P: XX (x) XY
I: X XY
F: XX, XY

Yovenmg M ThovoTnTo va sivat ayopt givar 1/2 1 50%.

Apa 1 cvvolkn mlavoTNTa Vo eivar aryopt mov whoyet elvon 1/4 x 1/2 =1/8 1 12.5%
Ot youéteg mpokvmTovy cdupmva pe tov 1° vopo tov Mendel, o onolog amotekel v
KOTAVOUN T®V OAANAOUOPO®Y GTOVG YOUETEG Kol TOV Tuyaio cuVVAGUO Tovs. Me
Bdon to vopo anto, katd T peimwon émov oynuotiCovratl ol youéteg, daywpilovral to
300 OUOAOYO YPOUOCAOUATO KOl GUVERTMG kol To. 000 aAinAidpopea yovidw. Ot
aOYOVOL TTPOKVATOVV OO TOV TVY0I0 GLVOVACUO TOV YOUETOV.

To Quymtd TOV AvATEPOV 0PYAVICUAV TEPLEYEL LOVO TO. LITOYOVOPLO. TTOV TTPOEPYOVTOL
amd to mAplo. Emopévmg, n Tpoéhenon tov HIToXovOplaK®V Yovidimv elval untpikr).

"Etot 0 avdpag I1 mov Ba pépet o yovidio g ac0évelag 6to ptoxdvopld tov, dev Oa

emnpedosl TV vyeid TOV amoydvev Tov Kabds dev gival avTtdg Tov KANPOdoTEL TO
utoyovoplakd DNA 6tovg amoyovoug.
Avrtifeta, oy mepintwon mov 1 yvvaikae [4 épet to yovidio e acbévelag oto DNA
TOV UITtoxovopiov g 0o to KANPodoTNoEL 68 OAOVG TNG TOVS OTOYOVOVS, KAOMC Ta
Toxdvopla elvol TAVTOTE UNTPIKNG TPOEAEVOTG GTOVS AmoYOVoLs. 'ETot, 1 amdyovog
g 14, OnA. n 114 Ba mhoyel oamd v KAnpovouikn acbévela, kabmg emiong kot dAot ot
amoyovol g 114, dnh. ta dtopa 112, HI3. O andyovog 112 dev Ba kKAnpodotoet tnv
acBéveln, oTovg amoydvovg tov, aild n 1113 6o amoktioel kopn (IV3) mov Ba @épet
mv acBévela.
YOVOMKA: av Taoyel o I1 dev Ba maoyel Kaveig amd ToVS ATOYOVOUG TOL

av ndoyel n [4 Ba maoyovv kot ta drtopa 114, 112, I3 ot [V3.

OEMA A

Al.

I'vopilovpe 611 1000 M KOIKN oAlvcido tov DNA 6co kot to mRNA, eivar
CUUTANPOUATIKE TPOG TN HETAYPAPOLEVT] oadvcida Tov DNA, pe m dwpopd 411 610V
omv kodwkn aivcida vadpyer T oto mRNA vrdapyst U. Epdcov 10 K®IKOVIO
évapEng tov mRNA eivar to AUG pe xatevbovon 5’AUG 3°, 1o avtictoryo
KodkdVio otV Kodkn aivcido Tov DNA Oa gival to ATG kat Oa €xel katevbvvon
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 to kodwkdvio ANENg Oa mpémer va dafalovtar avd Tpiadeg
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(kdowaG TPUALTAG), ovvexOueva Ympic vo mopoAeimetal KATOWO VOLKAEOTIOO
(ovveyng), «abdg «aBe vVOVKAEOTIOW OvAKeEl o€ pio povo Tputhéto  (un
EMKAAVTTOUEVOG). Xe KAOE OTAN EMkal 01 OVO AAVGIdEG Elval AVTITOPAAANAES Apa oV
amévavtl amd o 5 dkpo g kmdwkng Ba Ppioketor o 37 AKpo TG UN-KOOIKNAG
aAvcidag Kot avticTpopa.

Alvoido 1" 5>~GTTGAATTCTTAGCTTAAGTCGGGCATGAATTCTC-3’
Alvoida 2™ 3°~CAACTTAAGAATCGAATTCAGCCCGTACTTAAGAG-5

Mze cuveyn tpdmo avtrypaeetor 1 2" adlvcida kot pe acvveyn tpdémo n 1M

Ot DNA moAvuepdoes Aettovpyovv poévo mpog kabopiopévn katevbovvon Kot
Tomo0eTOVV Ta VOukAeoTido 6To ghevBepo 3' dxpo g deo&uptPding Tov TelevTaion
VOUKAEOTIO0L KAOE OVOTTUGGOUEVNG OALGIONG EMUNKVOVOVTOS TO TPOTUPYLKA
tuiuota RNA. Etot, Aéue 0T aviypaen yivetal pe mpocavatolopod S' wpog 3'. Kabe
veoouvtBéuevn aivcida Ba xel Tpocavatoiopd 5'->3'. 'Etol, og kdbe sk Elko
7oV TopAyeToL 01 dV0 aAVoideg Oa elvar avtimapdiiniec. ['a vo akolovOnbel avtdc o
kavovag oe kabe tunuo DNA mov yivetar n aviypaer], n ovvBeon tov DNA egivar
ovveYNG OTN o oAvoida Kot acvveyng otnv dAL. Exeidn ot DNA molvpepdoeg dev
EYOUV TNV KavOTNTA VO OPYIGOLV TNV OVILYpa®N, TO KOTTOPO £xsl €va €01KO
OVUUTAOKO OV amoTeAeital amd ToAAG EvOvpa, T0 TPIUOSMLLO, TO 0010 GLVOETEL GTIC
0éoelg évapEng g avtypaeng pikpd tunpoate RNA, copminpopatikd mpog Tic
UNTPKEG OAVGIdEG, ToL omoio, ovouAlovTol TPOTAPYIKGE TUARATA. APOD M avTypaen
yivetar pe eopd 5’237 kat 10 TpOTOPYIKO TUNe ToTobeTeiTan otn Béom Evapéng g
AVTLYPOPNG, GLVETMG Kot avtd Ba £xsl katevbvvon 5°23°. Ta mpoTapykd TUAHOTH
(1) ko (ii) éxovv cvpminpopotikéc aAinlovyicg otnv 1" advcida evd ot 2" alvcido
VIAPYEL UOVO Hio CUUTANPOUOTIKY aAAnAovyio. TpoTapyikod Tunuatog (iil), £tot
ovumepaivoope 6t n 1" alvoido avtiypdestar pe acvveyn kor n 2" alvcido pe
ouveyn TPOTO.

5-OTTGAATTCTTAGCTTAAGTCGOGCATGAATTCTC-F DHA shicdizg
F-AUCCAAUU-S ¥-CUUAAGAG-S
vy ehu oide mavveyf ol aifio,

L

WA .
diydhe eviypegrg ( } ( )
5
VAV,
quveyic Bhoaide

5T-GUUGAATUUST >

F-CAACTTAAGAATCCGAATTCAGCCCGTACTTAAGAG -5
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O1 TeploploTIKEG EVOOVOVKAEAGES AP YOVTOL OTd PAKTAPLO KOl O GUGLOAOYIKOS TOVG
poLog sival vo ta TpooTotevovy amd TV €loPorn «EEvouy DNA. Ot meploptoTikég
evoovovkiedoeg avayvopilovv edkég arinhovyieg 4-8 vovkieotdimv 6to dikhmvo
DNA. Mia amd Tig TEPLOPIGTIKEG EVOOVOVKAEAGES TOV YPNOUYLOTOLELTAL EVPEMG ival M
EcoRI mov amopovobnke and to Paktipio Escherichia coli. To évlupo avtd dmote
oLVOVTA TNV oAANAoLYiaL:

5-GAATTC-3

3-CTTAAG-S

070 yovidiopa, kKoPet kb alvoida petatd tov G kot Tov A (pe katevbovon 5' -> 3")
anvovtag LovokAmva dkpa amd alevydpmteg BAGEIS GTA KOLUEVA AKPO.

Oa smléEovpe to mhoopido A yutl ekel povo vdpyet n oAiniovyie GAATTC pe
NV KatdAAnAn katevbovon 5'>3".

Emeidn n EcoRI kéPer kabs ahvcido peta&d tov G ko tov A omdlovtag 1 ¢.0.
cuvolikd Ba dacmactovy 2 ¢.6. Otav Ba avapryOovv o DNA tov mhacudiov pe 1o
DNA 10V 0pyoviopod Kot To GYNUATIGHO TOV aVOGLVIVAGUEVOL TAAGHLO0D 1 DNA
deopdon Bo kataAvcet 1o oynuatiopd 4 ¢.9.

5’—(4AATTC—3’ S'-CTTAAG-3'
3'-GAATTC-5'

3'-CTTAAG-S

O 6pog yovidiopo ovaeépetal cLVNOmG 6To YeveTkd VAKO Tov Ppioketal GTov
mopnva. I'vopilovpe 6t ta KOTTOAPO GTOL OTOieL TO YOVISIOUA VIAPYEL GE Evol LOVO
avTiypopo, OTTMC EIVOL TO TPOKOPLMOTIKAE KoL Ol YOUUETES TOV SUTAOELODV OPYOUVIGLDV,
ovopdlovtor amioewn. Ta wdtrapo oto omoion to yovidiopa vrapyxet o€ VO
avtiypaga, OmmMC elvol T0. COUATIKG KOTTOPO TOV OVAOTEP®V EVKAPLOTIKOV
opyavicpav, ovopdalovtor dimhosdn. Emiong, o kuttapikdg kOKAog £vOG GOUATIKOV
KUTTAPOL, 7OV amopoveOOnKe amd TOAVKVTIOPO  EVKOPLAOTIKO  OPYOVIGUO,
nepthopPdvel 10 GTAd0 TNG HECOPAOTNG, TO OMOI0 TPOMYEiTal, Kol TO GTASIO TNg
pitoong (R xor g peimong av eivar dopo yevwntikd), TOo 0moio OKOAOLOEL.
I'vopilovpe 0TL 6 KATO0 YPOVIKT GTIYU| TOL GTAOIOV TNG LEGOPAUCTG TO. COUOTIKE
KOTTOPO AVTLYPAPOVY TO YEVETIKO VAIKO TOVL TUPTVO, TOVG.

Enopévoc:

e 70 KUTTAPO, TO UEYEDOC TOL YOVISIOUATOC TOV 0Toiov LVIToAoyioTnke o€ 1,6 X 108
Cevyn Pacemv gival yopuetkd, dnrodn amhogdéc,



e 710 KOTTAPO, TO UEYEDOC TOV YOVIOIOUATOS TOV 0toiov LIToAoyioTnKE € 3.2 X 108
Cevyn Pacewv, elvarl copotikd Kot BpioKeTol 6TO 6TAS0 TNG LECOPACTG TPV TNV
avtiypaer] oo DNA

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



