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EMAOYN 0pYaveV cuopupatdv yio petopooysvon. Tawdtropo Tov opydvev Yoy otV
EMOAVEIL TOVG €WWd avtiydvo emeovelac, movRovayvopilovian atd €oikd
LOVOKAOVIKA OVTIGOUATO. Me T0. LOVOKAMVIKOARVTICOLATO UTQPEL VAL YIVEL EAEYYOG
TOV OpYaAvev dopNTOV, Yoo vo OWmiotndel ow TaiptdlovvienesoroyIKE e To
avtiotola tov acbevav. 'Etol, sivar dwvoatdy va amoesvyfel m amdppiyn Kot ot
peTapooyevoels va tvat emtvyeia

To mpdPato Dolly onpiowpyibnke, dtev 0 TUPMVEGREVOC KVTTAPOL TOL HOGTIKOV
adéva evog eEdypovov TPORaToVEOTONETHONKE GTO WAPTEVAE AAAoV TPpOPaTov. AT
T0 odplo &ixe mponyovgvmg apapedel o mopRyas. To kdttapo deysipstar pe
NAexTpkny 01€yepon., Tomépppuo 10 omoio FRpoVPYNORKE votepa and 3-4 dupéoelg
eLQLTEDTNKE orfimTPe. OeTC UnTépac-mtpofetivaéns omoia yévvnoe  Dolly.

H ovyvémtae tov [etepolvyovd otouoy [ OpeETOVOKVTTOPIKY ovolpio M -
OologSopLic EWMesdvENLEVT) GEIMEPLOYEGIOTTMOC Ol YDPES TS Mecoyeiov, g AVTIKNG
ko Avatekikng Aoepikng xor € NLA. Aciag, omov supovildétav elovocio. H
QLERPEVT BLYVOTNTO OPEIAETARGTNV WOEKTIKOTNTA TOV QOPE®V GTNV TPOSPOAN amd
TOWIALOOUDO10 (TPOTOCMONTTOV TPdKaAEl TNV €lovocia, €nedn ta epvOpokdTTAPd
TOVG OEV ELVOOLV TOV TONANTANGLOGUO TOV. ZUVERMOC, 1) TPOGTAGIN TOV TPOGOIOEL M
UETAALOEN OC TPOGY, TNV, EAOVOGT0. OmoTEAED €vo. TAEOVEKTNUO, 7OV TOVG TOPEXEL
avEnpévn ThavoTTO EWPIOCNS Kot SVVATOTNTO AVATOPOYOYNS.

Onwg kot 6A0L 01 VTOLOITOL OpYUVIGHOL, Yoo v ovatTuyDel €vag HIKPOOPYOVIGLLOG
eivar amopaitmto va pmopel vo mpounOevetor amd to mEPPAAlOV GTO OToio
avamTOGOETOL o OEPd OPENTIKOV GLOTATIKOV. X' avtd zweptlopfdvovior o
avBpakag, To AlmTo, d1dPopa LETOAALKA 1OVTO, Kot To vepo. H mnyn avOpoaka yio tovg
aVTOTPOPOLS Kpoopyavicpos eivar to CO; g atudOGEAPOS, EVO Y0, TOVG
ETEPOTPOPOVG JAPOPES OPYAVIKEG EVAOOELS 0TS 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 TV TPOYUOTOTOINGT TOV
ANUIKOV OVTIOPAGEDY GTO KOTTAPO KOl (G GVGTOUTIKG O1POP®V LOPimV.
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DEOMNTIETHRA MEIHT EKMALAEYIHE

METABA2 H

T OTOV petnon:

OEMAT

I'l.

I2.

Epdécov mpoxdmtouy S10popeTikd QOIVOTUTKG YOPUKINPIOTIKA GE GPGEVIKOVG Kol
Onivkovg amoyovoug g Fr yevidg, damotdvoovpe 4Tt to yovidio mov kabopilel v
EKQPACT] TOV YPOUATOG TOV HaTIdV ot Drosophila melanogaster, kKAnpovopeitot pe
evAoovvoeTo Tpdmo. Avtd ywoti, €av edpaldTaV € GLTOGMOUIKO YPOUOCOUM, O
TPOTOG KANPOVOUNGNG TOL GTo dvo VAN Ba Mtav akpPdg o 1010c. Aoy amd )
JOTOVPMGT] TOV ATOUMV TNG TATPIKNG YEVIAS, OA0L ot amdyovol g Fi yevidg éxovv
KOKKIVOL HATIL, OlomioTdvovpe 0Tt emKpatés aAAnAopopeo Oa eival avtd yuwo v
EKQpOoT TV KOKKIVoV potidv. Etotl éxovpe:

X*: EMKPOTEG OAANAOLOPPO, VTEVOVVO Y10 TNV EKPPOGCT TOL  KOKKLVOL YPMUOTOG
[T0al)Y

X% vroleumduevo alnAOpUop@o, VIEVOVVO YioL TNV £KPPAGT TOL DOUOTOG
oLV

Emiong, aeov Olot amdyovor tg F; yevidg mpoxh
OMOTAOVOLE OTL TO ONAVKO GTOWO TNG TOTPIKNG YEVLL
YOVOTUTO XAXA, Avto ywti gdv frav etepdluyo,
Agvkd pdrio.

Téhog, apov o1 Onivkol kot ot apcevikol amd
(1 : 1) amoxheiovpe TV Tepintwon Ovnorydv
Emrteddvtag kot Tig katdAAnieg dtaotonpd

€ KKvo.  pdtio
oMoluyo Ko Ba Exet
TOV KOl 0TOYOvol Le

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

O)lot o1 amdyovol pe

€G TPOKVTLTOLV
N TOV oA OTOVG YOUETEC KOl TOV TUXAio GLuVOLOGUO Tovg. Mg
Baon o vépo oo, eloon émov oynuatiCovrat ot yapétes, owywpilovral to
00 OUOAOYO YPOUOCHROTO KOl GUVETMG Kol To. 000 aAinAidpopea yovidw. Ot

AOYOVOL TTPOKVATOVV OTTO TOV TVYOL0 GLVOLACUO TOV YOUETDV.

Apyikd Tpocmabovpe va amodeiEovpe edv 10 aAANAOLOpPO YoVidlo Tov kabopilel Tnv
acBéveln, KANPOVOUEITOL UE ETKPATH 1] VITOAEITOUEVO TPOTO KOl GTI) GLVEXEWL EAV
KANpovoueital LE AVTOCOUKO 1| VAOGHVIETO TPOTO.

AT 10 YeEVEQAOYIKO dEVIPO TTOPATNPOVLE OTL YOoVeic TOV dgv Exovv TNV acBévela, Ta
dropa I1 ko 12 amoktodv madi pe v acbéveln, to dropo I13. Etot dwumotdvovpe
OTL T0 AAANAOLOPPO YOVidlo oy gival vevBvvo Yo TV acBévelo KAnpovoueital pe
vroiemdpevo Tpdmo. Avtd yiati edv Tav emkpatés, Tdte ot yoveic, Ta dtopa 11 won
12, Bo énpene va eivar opolvyol Yol T0 VTOAEUTOUEVO YOPUKTNPLOTIKO, EVAD TO TTodi
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I'3.

DEONTIETHPA PMEIHE EKMAAAEYIHT

METABA2 H

T CTOV pelonon:

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

AVOATIKOTEPO, EMTEADVTAG KO TIC KATAAANAES OLUGTAVPADOGELS Y10 VO OTTOPPIYOLLLE
TNV TEPITT®OTN TO OAANAONOPPO YOVidlo Yoo TNV acBéveln vo KAnpovoueital pe
EMKPATN TPOTO EYOVLLE:

Av givol 0vTOCOKO:

Py ao (x) oo
lNopéteg 0} o
F, o,

q)(IWO’Cl’)ﬂ:lKn 100% vyieig
avaroyio

Av givat uAoovVOETO: Q
Py XX*  (x) XY \

TCapérteg X X*

F, XX, XY

Doarvotumikn 100% vy

avaroyio

£velo vo,
EMKPOTN

Emopévoc amoxheietor to aAinio
KAnpovoueitol pe emikpaty TPOMO.
KANpOvOLKOTNTO, KAOE aoBevn E

ovpE, OTL TATEPOS TOV
acBévewn, o dtopo IV3.
[TV acBévelo amokieietal va
wpiCovpe 6T T0. ONAVKA GTOpLAL

Epocov ta vym dropo III1 won 112 éxovv kot T 000 amd évav acBevn yovéa, Oa
KANPOVOUNGOLV 0ltd £VO. VITOAETOUEVO OAANAOLOPEO YOVidlo Kot Ba ivor kat To 600
etepoluya.

‘Exovpe:
A eMKPOTEG OAANAOLOPPO VTEVOVVO Y10 TO PLGLOAOYIKO PUVOTVLTTO
o VTOAEUTOUEVO OAANAOLOPPO VITEVOVVO Yo TNV aGOEvVELL

I'ovétvmor atopwv M1 ko II12: Aa
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I'4.

) d CTOV peenort

H x60e yévvnon etvar aveEaptnto yeyovog Kot 0 oyeTileTon LLE TO OTOTEAEGLLATO TMV
TPONYOVUEVOV YEVVICEDV

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

Ondte  mMBAVOTNTA VO TAGYKEL KATOL0G EMOUEVOS AmdyovAs Toug givan 1/4 1 25%.
Eriong, n mbavotnta va givar aydpt tpokdmtel og eENG:

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

Yovenmg M mhovoTnTo va givat ayopt givar 1/2 1 50%.

Apa 1 cvvolkn mlavoTNTa Vo eivar ayopt mov mhoysuneivanlfd x 1/2=1/8 1 12.5%
Ot youéteg mpokvmTovy cdupmva pe tov 1° vopo tov Mendelyo onolog anotekel v
KOTAVOUN T®V OAANAOUOPO®V GTOVG YOUETES Ko TO¥ Tuyeio cvvdvacudytovs. Me
Baon to vopo anto, katd T peimon 6mov oypitatiCovTol o1 YOUETES, d1o M PIEONTAL TO.
300 OUOAOYO YPOUOCAOUATO KOl GUVERTME Ke T 090 aAAnAdpopoe govidtr Ot
AOYOVOL TTPOKVATOVV OTO TOV TUY0I0 CUVOLAUCUGITOV YOUETDV.

To Quymtd TOV AvATEPOV 0PYAVICUOV TEPLEXEWHOVO TO. LITOYOVOPLO. TORITTPOEPYOVTOL
amd to maplo. Emopévmg, 1 Tpochgnon t@VIITOYOVOPLOKOVEYEVISIMY elval UnTpikT).
"Etot 0 avdpag I1 mov Ba pEPEL To YOVIO10 TG 060EvELng 6To MITOXEVOPLd Tov, dev Oa
emnpedosl TV vyeid TOVELTOYOVOV TOL KaODS O&V gival GVTOG Tov KANPoJdoTEL TO
toyovoplakd DNA 6tong amoydwovg.
Avtifeta, oy Tepimtmon ®ov 1 yvvaika [4 eépet Toyovidlo e acbévelag oto DNA
TOV UIToYovOpiov Thg 00 oK\ p0d0TNCEL GEROA0VE TG TOVS 0TOYOVOVS, KAOMC Ta
HToXOVOpLeL EIWOL TV TOTE UNTPIKNG TPOEAEVOTE GTOVS amtoyOvovs. 'ETot, 1 amdyovog
g 14, OnA. i 114 Ba whoyeL omd TVKANPOVOrLKT 0.60EveLn, kKabbg emiong katl dAot ot
amoyovorng L4, onk. ta dtopa HI2, T3. O ardyovog 1112 dev Ba kKAnpodotoet tnv
acBéy€lo. oTovg amroyovoug Tow, aAld n T3 0o amoktioel kopn (IV3) mov Oa @épet
mv acBévéta.
ZOVOMKAL: av mhoyewe 1 08V 0o mdcyst kaveic 0amd TOVg AmToyYOVOLG TOV

av taoyel ) 4 6o w6y ovv ko ta dtopa 114, 112, I3 wor [V3.

OEMA A

Al.

I'vopilovpe 6t1 1000 1 KOIKA oAlvcido tov DNA 6co kot to mRNA, eivar
CUUTANPOUATIKE TPOG TN HETAYPAPOLEVT] oAlvcida Tov DNA, e ™ dtwpopd 41t 61ov
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 avtictoyo
KodkdVIo otV k®dkn alvcido Tov DNA Oa gival to ATG kat Oa €xel katevbovvon
5" ATG 3°. Emriong, epdcov ta kmducovia 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 5 TAA 3°. Téhog, o1 Pdoeic avdueso oto
KodoVIo évapéng kal o kodwkdvio ANENg Oa mpémetr va dafalovtar avd Tpiadeg
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A2.

DEOMNTIETHRA MEIHT EKMALAEYIHE

METABA2 H

T OTOV petnon:

(kdowKag TpUTAETag), ovvexdueva yopic va mopoleimetal KATOW VOLKAEOTIOW
(ovveyng), «abdg «aBe vVoOvKAEOTIOW ovAKel o€ pio povo Tputhéto  (un
EMKAAVTTOUEVOG). Xe kaBe duTAn EMKa ot dvo ahvcideg sivar avtumapdAinies, dpa
amévavtl amd To 5 dkpo g kmdwkng Ba Ppioketor o 37 AKpo TG UN-KOOIKNG
aAvcidag kot avtiotpoa. Emopévag n kmdwm aivoida tov tunpatog DNA eivor 1
aAvcida 2 kol 1 Un-Kmotkn eivar n ailvoida 1. Ta dkpo Tov 600 aALGId®V €YoV MG

eghg:

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

Me cuveyn tpémo avrypdeetor ) 2" alvcido ko pe acvveyh TpoOTo
Ot DNA moAivpuepdoes Aettovpyodv HOVO TPOS KAOOPIGUEVN
Tomo0eToVV Ta VOukAeoTidlo 6To ghenBepo 3' dkpo e deoupifo

TEAEVTAIOV

vouKAe0TIOloL KAOE OVOTTUGGOUEVNG OALGIONG  ETLUNIG TPOTOPYLKEL
tuquota RNA. 'Etot, Aéue 0T aviypaen yivetal pe mpog @ 16,5" Tpog 3'. Kabe
veoouvvTifépevn alvoida Ba éxel mpocavatoMoud 5’ 51, 6€ K0Oe duthn EMka

7oV TP yETOL 01 dVO aAVGideg o elvar avTimapdAAnAechl 1 we akolovOndel avtdc o

(1) xon (ii) £govv cupTAnpdU
vhpyxel poévo pio GuUTANP®U C
ocvunepaivoope Ot 1" @vcido avtypdestat
ouveyn TPOTO.

U tufupatog (iii), £€tot
M kot n 2" alvoida pe

AGCTTAAGTCGGGE p ’ DNA ghicdoeg

Ji
AV,

AGLVEXNG
aAvcida

SLyGhoL oVTIYpOLONG

v

5°

ouveyNc olvcida
5’-GUUGAAUU-3’ s >

3°-CAACTTAAGAATCGAATTCAGCCCGTACTTAAGAG -5°
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A3.

A4.

DEOMNTIETHRA MEIHT EKMALAEYIHE

METABA2 H

T OTOV petnon:

O1 TeploploTIKEG EVOOVOVKAEAGES TALPAYOVTaL Atd PaKTAPLO KOl O PLGLOAOYIKOG TOVG
poLog sival vo ta TpooTotevovy amd TV €loPoln «EEvouy DNA. Ot meploploTikég
evoovovkiedoeg avayvopilovv edkég arinhovyieg 4-8 vovkieotdimv 6to dikhmvo
DNA. Mia amd Tig TEPLOPIGTIKEG EVOOVOVKAEAGES TOV YPNOUYLOTOLELTAL EVPEMG ival M
EcoRI mov amopovdbnke amd 1o Paktplo Escherichia coli. To évlopo avtd dmote
oLVOVTA TV oAANAoLYiaL:

5-GAATTC-3
3-CTTAAG-S

010 yovidiopa, KoPet kbbe adlvoida petatd Tov G kot Tov A (pe katevbovon 5' -> 3")
aPNVOVTAG LOVOKA®VO dKpa omd alevydpmTteg PAGEIS GTO KOUUEVA GKPO.

Oa smréEovpe To MAoopido A yoti exel povo vdpyel n oAAnAo TTC pe
NV KatdAANAn katevbovon 5S' — 3'.

Eneidn n EcoRI «6Per kdbs aivcida petald tov G AVenraCovtag 1 ¢.0.
ovuvolkd Oo dacmactovy 2 ¢.5. oto Thaouidto Ot oo pyfovv 1o DNA tov
maouwdiov pe 1o DNA tov mopomdve TUfUoto TO OYNUOTICUO TOV
avacvvovacpévov Tiacudiov 1 DNA dsopdon 1 T0 oynuotiod 4 ¢.9.

OAVKDTTOPO  EVKAPVOTIKO  OPYOUVIGHO,
¢, T0 omoio mpomyeital, Kol TO GTAO0 TNG

Enopévog:

e 710 KUTTAPO, TO UEYEDOC TOV YOVISIOUATOC TOV 0Toiov LIToAoyioTnke o€ 1,6 X 108
Cevyn Pacemv gival yopetkd, dnradr amhostdéc,

e 710 KOTTAPO, TO HEYEHOC TOV YOVIOIDUATOS TOV 0toiov LIToAoyioTnke € 3,2 X 108
Cevyn Pacewv, elvarl copotikd Kot BpioKeTot 6T0 6TASI0 TNG LECOPACTG TPV TNV
avtiypaer] oo DNA

® Kol TEAOG TO KVTTAPO, TO PEYEHOS TOL YOVIOLDUATOG TOV 0010V VTOAOYIGTNKE GE
6.4 x 10® CLevyn Paocmv, civar copatkd kat Ppioketarl 610 OTA0 HETE TV
avtiypaer] oo DNA
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