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Ta povokiovikd aviicopate HETOED TOV Al YPNOLUOTOLOVVTAL KOl Yol TNV
EMAOYN 0pYAVOV GUUPATAOV Yio uswuécxsnci To kvttapa TV opyaveov £XouV 6TnV

EMOAVEIL TOVG €WIKA avTIyOvVo  ETLOQY mov avayvopilovtor omd  E0Kd
LOVOKAOVIKG. ovTIcOUATO. Me T0 LOVOKRAMVIKG OTIGMUOTO. UIopel va yivel EAeyyoc
TOV opyavev dopntdv, Y. vo OfeTodel av taptdlovy ovocoAoYKd pHE T

QUVATOV va. amoeevyBel N amdppryn Kot ot

avtiotoyya tov aclevav. Etol, siya
HETAROCYEVOELS VO EfvVOL ETLTLYELS,

To mwpdPato Dolly onpovpynd OTOY 0 TLPNVOG EVOG KLTTAPOV TOV UACTIKOD
adéva evog eEdypovov Tpoatou\terofetOnke 610 AP0 EVOS AAAoL TpOPatov. AT
T0 odplo &iye mponyovpévmg apaipedel o mopnvag. To kdTTOpo deyeipstar pe
niextpueny 01€yepon. To €uPpvo 10 omoio dnpovpyndnke votepa and 3-4 dupéoelg
ELPLTEDTNKE GTN UITP ntépac-mpoPativac, n omoia yévvnoe t Dolly.

€ YOV oTOU®OV UE OPETMOVOKLTTIOPIKY avaipic 7 -
EYN 6€ TEPLOYES OTMS oL YMpeS TS Meooyeiov, Tng Avtikng
Kol AvaToMin kng kot ™¢ NLA. Aociag, 6mov speavilotav ghovocio. H
avEnpévn GD% elletal 6TV avOeKTIKOTNTO TOV POPEMV GTNV TPOGPOATN Ao
T0 TACUONO—(APOTO(®O) TOL TPOKAAEL TV €lovocio, €medn To. £pLOPOKVTTAPA
Wuv TOMOATAAGIOGO TOV. LVVETADS, 1 TPOGTAGIO TOV TPOGHIdEL N

poc TV ehovocio amotelel €vo TAEOVEKTNUO, TTOL TOVLG TOPEYEL

paKag, To almto, d1dpopa peTarlikd 1OvTa Kot To vepd. H mnyn avOpaka yio tovg
pPOQOVG  Hikpoopyovicpovs eivar to CO; g aTHOGEOPOS, EVO YO TOVG
£TEPOTPOPOVS JAPOPES OPYAVIKEG EVAOOELS OTTmC ot voatdvOpakec. H anyn aldtov

0. TOLG TEPLCGOTEPOVS HIKPOOPYAVIGUOVS EIVOL TO QUUOVIOKE 1 To VITPIKE dvTa
(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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Epdécov mpoxdmtouy S1apopeTikd @UIVOTUTKG YOPUKTNPIOTIKA GE OPGEVIKOV
Onivkovg amoyovoug g Fr yevidg, damotdvovpe 4Tl To Yovidlo mov Ko
EKQPACT] TOV YPOUATOG TOV HaTidV otn Drosophila melanogaster, k¥in
eVLloovvdeto Tpdmo. Avtd ywoti, €av edpaldtav € QLTOGMOUIKO ¥P
TPOTOG KANPOVOUNGNS Tov 6To dvo VAN B Mtav akpiPdg o ido

KOKKIVOL LTI, OOTIGTOVOVE OTL EMKPATES aAANAOLOpeO O 0 yw v
EKQPOoT TV KOKKIVOV potidv. Etotl éxovpe:

X EMKPOTEG AAANAOLOPPO, VTTEVOVVO Yo TNV EKQPOCT KOKKIVOL YpOUOTOG
oLV
X% vrolemouevo alMnAOuop@o, vIEVBLVO Yo TV €K TOV AELKOV YPDOUOATOG
HOTLOV

Emiong, aeov Olot amdyovor g F; yevidg
JOMOTOVOLLE OTL TO ONAVKS ATOWNO TNG TOTPIKNG ¥
yovétomo X“X*. Avto ywti €dv frav etepdlo
AEVKA patio.
Téhog, apov o1 Onivkol kot ot apcevikoi andyovot.otnv Fy yevid sivor oyedov icot
(1 : 1) amoxheiovpe v mepintwon Bvnotydvon (puA0GHVOETOV) Yovidiov.
Emrteddvtag kot Tig katdAAnieg dtaoTon VUE!

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

Fi: XAX* ()XY
r: x* x* xA
Fy: XAXA, X Y, X*Y

darvotumikn avoioyi
Onivkol amdyovat:g

Apacevikoi ané\%

DV ovpemva pe tov 1o vopo tov Mendel, o omoiog amoteiel Tnv
AOUOPOOV GTOVS YOUETEG KOl TOV TVYoio cuvdvacud tovg. Me

KOKKIVOL LA TIo
Le KOKKva Pt 1 pe Aevkd patio

POUOCOUOTO KOL GUVETMS Kol Ta dV0 aAAnAOpopeo yovidwa. Ot
TTOLV OO TOV TVYOL0 GLVOVACUO TOV YOUUETOV.

TO YEVEAAOYIKO 3EVOPO TTOPATNPOVUE OTL YOVELG TOV dev £YoVV TV aobévela, To
pa I1 kon 12 amoktodv madi pe v acbévela, to dropo I13. 'Etot dwumotdvovpe

Tt T0 aAANAOLOPPO YOVidl0 TTov gival vevBuvo Yo TV acbévela 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
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‘Etot Siamotdvovpe 6t

toug 10 dropo II3, Ba émpeme va €xel évo TOLAGYIGTOV EMKPATEG OAANAOLOPPO
(Gtomo).
AVOALTIKOTEPO, EMTEADVTAG KOl TIC KATAAANAES OLUGTAVPADGELS YO VAL OTT
TNV TEPITT®OTN TO OAANAOUOPPO YOVidlo Yo TNV aobéveln va KANpovo
EMKPATT) TPOTO £YOVUE:
Av gival 0vTooOUIKO: ; E
Py ao (x) oo
lopéteg a
F, o,
@dtVO‘EPﬂ:lKﬁ 100% vyteig @
avaroyio g

Av givat uAoovVdETO:

P, X'X* (x) Xt
TFapéteg X

F, XX, XY,
@atvorPntKn 100% vyt
avaroyio

ov givar vrevBuvo Y TV acBéveln va
\Wote yvopilovpe OTL OTNV  EMKPATH
oV TOLAAYLGTOV AGOEVT] YOVEQ.

b0vvo yioo v acBévelo khnpovopeitor pe

Emopévoc amoxheietonr to aAiniopope
KAnpovoueiton pe emkporn o ¥
KANpovopkoTTO, KAOE AcBeVg &)
Apa 0 aAAMAOLOPPO TOVL Elval
VTOAEMOUEVO TPOTO.
Emmpdobeta, amd 10 mopamdved \yeyealoyikd dEVEPO TOPpATNPOVUE, OTL TUTEPAG TOV
dev &xel v acbévela, to dtopo T4, amoktd kOpn pe v acbéveln, to dropo V3.
aAAnAdpopeo mov kabopilel tnv acBéveln amorieietal va

moipvouv amd Eva
OTYUN] 7OV OO0
KAnpovopeiton Ly opevo TpoOmo, e€qv Beswpovoape OTL TO VTOAEUTOUEVO
aAAOLopPo ULoGHVEETO TOTE TO Gtopo IV3 Ba. gixe yovotumo XX 'Etot o,
EMpETE VO Kkm%sa 10 éva X* VTOAEITOUEVO AAMANAOLOPPO ATTd TOV TOTEPA TG,
Enopévag 16 atopoI14 Ou cixe yovotumo XY kot Oa émacye (Gtomo).

Apa 10 aAAN? v ®o ov KoBopilel v acBivelo KANPOVOUEITOL LE ALTOCOKO Kol

KPOTEG OAANAOLOPPO LTEVOVVO Y10 TO PLGLOALOYIKO PAUVOTVLITTO
TOAEWOUEVO AAANAOLOPPO VITEHBVVO Yo TV a.cBEveln

I'ovétvmor atdpwv M1 ko II12: Aa
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‘Etot 0 avdpag 11 mov Ba pépet To YOVid

H xd0¢e yévvnon etvar aveEaptnto yeyovog Kot 0 oyeTileTon LLE TO OMOTEAEGLLATO TMV
TPONYOVUEVAOV YEVVICEDV
Awoctadpoon: 1 (%) 1112
P: Aa (%) Aa
I"A,0o A,a
F: AA, Ao, Aa, oo
Ondte n mBavotT o vo TAcKEL KATOL0G EXOUEVOS ATOYOVOS TOV i 25%.
Eriong, n mbavotnta va givar aydpt tpokdmtel og eENG:
P: XX (%) XY
X XY
F: XX, XY
2OVETMG M TOovOTNTO VO givor aydpt sivor 1/2 1 50°
Apa 1 cvvolkn TOavOTTA Vo Elval oryOpt TOV THO'y o1 1/4 x 1/2=1/8 1 12.5%

Ot youéTeg TPOKOTTOVY GOUPmVA pE Tov 1° vou (@ ) Mendel, o omoiog amotelel v
ov tuyaio cvvdvacpd tovg. Me

EPLEXEL LOVO TOL LULTOYXOVOPLL TTOL TPOEPYOVTOL
@V UITOYOVOPLIK®OV YOVIdimV elval UnTpikr).
NG aoOEVELNG OTO HTOYOVIPLA TOV, dgv Oa

enmnpedost v vyelo TOV ano \@v oV KaOMG 0ev glvarl avtdg mov KANPodoTEL TO
toyovoplakd DNA otovg amoydyaug.
Avtifeta, oy mtepintwon mov 1 yvvaika [4 eépet to yovidio g acbévelag oto DNA

TV pItoyovopiov g 0o-to KANPOodoTNoEL 68 OAOVG TNG TOVS OTOYOVOVS, KAOMC Ta
ptoxdvopta eivon mav @- KNG TPOEAELGNG GTOVG 0oyovous. 'Etot, 1 amdyovoc

g 14, OnA. n 114 Ba maoyel ord v KAnpovouikn acbévetla, kabmg emiong kot dAot ot
amoyovol g 114, MA. ta-éropa 112, HI3. O andyovog 112 dev Ba kKAnpodotoet tnv
acBéveln 6ToVG QYO tov, oAAG M I3 Ba amoxthoel kopn (IV3) mov Oa @épet
mv acBévela.
SUVOMKA: v €10 11 dev Ba mhoyel kaveic 0md TOVG ATOYOVOLG TOV

XSl N [4 6a waoyovv kot ta dropa 114, 1112, I3 wor [V3.

6Tt 1000 M KOO oAvcido tov DNA 660 kot to mRNA, eivar
LOTIKA TTPOG TN HeTaypagopevn aAvcidoa tov DNA, pe ) dapopd 6Tt 61100
bk advoida vrapxst T oto mRNA vrdpyst U. Epdoov 10 kwdikdvio
péng tov mRNA eivar 1o AUG pe xatevbovon 5AUG 3°, 10 avtioctoryo
®WHKOVIO 6TV K®mOKN aAvcida Tov DNA Oa givar to ATG kat Oa €xel katevbvvon
TG 3°. Emiong, epdoov ta kmducovia AnEng tov mRNA eivar ta 5> UAG 3° 7 5°

GA 3’ 11 5 UAA 3°, ta avtiotorya kodikovia otnv Kootk aivcida oo DNA 6o
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
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(kdowKaG TPUTAETAG), ovvexOUeva Ympic vo mopoAeimetal KATOW0 VOLKAEOTIOO
(ovveyng), «abdg «aBe VOVKAEOTIOW avAKEL o€ pio HOVO  TPUTAE
EMKAALTTONEVOC). Xe kaBe dutAn EMka ot 600 aAvcideg eivat avTTapaA.
amévavtl amd o 5 dkpo g kmdikne Ba PBpioketor to 37 dkpo g un:
aAvcidag kot avtiotpoea. Emopévag n kmoikn aivcida Tov TUAHOTOG
aAvcida 2 kol 1 Un-Kmotkn eivat n alvoida 1. Ta dkpo tov dv0 aAvcid

eghg:

Alvoido 1" 5>~GTTGAATTCTTAGCTTAAGTCGGGCATGA
Alvoida 2" 3°-CAACTTAAGAATCGAATTCAGCCCGTACT

Mze cuveyn tpémo avtrypaeetor 1 2" odlvcida kot pe acvveyh) tpdroy 1N
Ot DNA moAlvuepdoeg Aeltovpyodv HOVO TPOS Ko évn katevbovon kol
Tomo0eTOVV TaL VOukAeoTid 6T0 gheVBepo 3' dipo T deo&upiding Tov televTaiov
VOUKAEOTIO0L  KAOE OVATTTUGGOUEVIC OAVGIONG ETRIRKUVOVTOS TO TPOTUPYLKA
tuiuota RNA. 'Etot, Aéue 0T aviypaen yivetal e 1 roktcué 5" mpog 3'. Kabe
veoouvvTifépevn aAvcida Ba Exel TpocavaToMoud 53 F.To1, og kdBe AN Ehka
7OV TP YETOL 01 dVO aAVGideg Oa elvar avTima £G. ' va, axolovOn el avtog o
kavovag oe kabe tunuo DNA mov yivetal a1, n ovvBeon tov DNA egivar
oLVEYNG OTN Mo oAvoida Kot acvveyng otnv GALN. Eaeidn ot DNA molvpepdoeg dev
EYouv TNV wavotnTa va apyicouv nyv. ON, TO KUTTOPO £xel €va €0KO
COUTAOKO TTOV OmoTEAEITAL Atd TOAAG EVZDUA, TO TPUOCMOUA, TO 0010 GUVOETEL OTIC
0éoelg EvapEng g avTiypoaeng KK nuate. RNA, copuminpopatikd mpog Tic
UNTPIKEG OAVGIOES, TO OTTOl0, OVOLLG ") Topy ke TUNHOTe. AQOV 1 avIlypoen
yivetar pe eopd 5’237 kot 1o TTp r@ O Tuqpo tomoBeteital ot BEom Evapéng g
AVTLYPOPNG, GLVETMG Kot avtd o Exst katevbvvon 5°23°. Ta mpoTapyikd TUAHOT
(1) xo (i) €govv GVUTANPOUUT Amhovyiec otnv 1" odvcida evd otn 2" akvcido
VIAPYEL UOVO pio CUUTANPOUOTIK aAAnAovyio TpoTapyikoy Tunuatog (iil), £tot

ovumepaivoope 6t n 1" alvoidoavtiypdestar pe acvveyn kar n 2" alvcido pe

ouveyn TPOTO.
5 GTTGAATTCTZ\@GGGGCATGAATTCTC—3' DNA shgoss
5

}Z‘NH’LWS’ 3-CUUAAGAG -5’

GSVVEXT] acLVEXNG
alotda olvcida

JaWa\ N
SLyGhoL oVTIYpOLONG > ( )( \)

GLVEXNS 0AVGTdN

[=
@
=
>
c
[=
)

v

’-CAACTTAAGAATCGAATTCAGCCCGTACTTAAGAG -5°



A3.  Oumepropiotikég evoovovkredosg Tapdyovtot amd PaKTnplo Kot 0 GUGLOA0YIKOS TOVG
poOLog gival vo to. Tpoototevovy omd v eloPorr «EEvovy DNA. O mepo KEG
evoovovkiedoeg avayvopilovv edkég ariniovyieg 4-8 vovkieotdimv 61001
DNA. Mio amd Tig TEPLOPIOTIKEG EVOOVOVKAEAGES TOV YPNCLOTOLEITAL EVPE

EcoRI mov amopovabnke amd 1o Paktiplo Escherichia coli. To évlv 5
oLVOVTA TV oAANAoLYiaL:

5«~GAATTC-3

3-CTTAAG-S

010 yovidiopa, KoPet kbe adlvoida petatd Tov G kat Tov A (
APNVOVTAG LOVOKA®VO, dKpa oo alevydpmteg PAGEIC 0T KOQE
Oa smléEovpe T0 MAoopido A yoti exel povo vdpyet ooyt GAATTC pe

NV KatdAANAn katevbovon 5S' — 3'.
01) A ondlovtag 1 ¢.0.
oy B0 avapyfovv to DNA tov

0C KOTG TO GYNUOTIOUO TOV
ATOADOEL TO GYNUATIGUO 4 ¢.0.

Emedn n EcoRI «éPer kabs ahvcida petacd tov
ouvolikd Oo dacmactovy 2 ¢.5. 010 TAaouUido, O
maouwiov pe 1o DNA tov mopomdve TUn

’ 5 3
GAATTC CTTAAG
GAATTC

B

Ad4. O 06pog yovidiopa avoeépetal 0‘ yNOmG 010 YeveTikd VAIKO Tov PpiokeTol GTOV
mopnva. I'vopilovpe 6t ta KOTTOAPO GTO OTTOieL TO YOVISIOUA VIAPYEL GE Evol LOVO

COUOTIKE KOTTOPO TOV AVOTEPOV EVKOPLOTIKOV

mhoedn. Emiong, o kuttapikdg kOKAOG £vOG GOUATIKOV

KLUTTAPOL,  TOYL ovobnke amd TOALKVTTAPO  EVKAPLOTIKO  OPYAVIGUO,

nmepthopPdvet r g UecOPAONG, TO Oomoio mpomyeital, kol TO GTASO TNg

pitoong (1 xen—_tng’ peioong av eivar dowpo yevwntikd), To 0moio OKOAOLOEL.

I'vopiCoupe GO0 YPOVIKT GTIYUN TOV GTAOIOV TNG LEGOHPAUONS TO GMOUATIKA
PO

KOTTOPOL 6LVEL POVV TO YEVETIKO VAIKO TOVL TLPTVO, TOVG.
ET[O“ ,

0po, T0 UEYEH0OC TOL YOVISIOUATOS TOV 0Toiov VIToAoyioTnke o€ 1,6 X 108
Baoewv eivar yopetikd, dNAadn amhogldis,

VY”N Pacewv, elval copoTKo Kot BpioKeTol 6TO GTAI0 TNG LECOPACTG TPV TNV
Trypaer) oo DNA

e-/Kal 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

avtiypaga, OTMG
OPYOVIGLAOV, OVOLE




