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A5 Kou dimlo 0 ypduyio. mov avtioToLyEl ot /a
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omov (nreitol.
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O opBudc tov wiov ™me atpd 01) 7oV Eexwvhve amo rov ¢ rov
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COUOTIKO KOTTOPO glvat

1. 1010G o6g cOUATIKO %f 0 GT1 LETAPAOT) TNG UITOONE, G a)%ptcm Le mpo

YEVVNTIKO KUTT etdpoon I g peiwonc.

2. OuAhdoloc o <@@wmo KOTTAPO GTN LETAPAOT @m@ G€ GUYKPLoM pe
Awpo ye &K ttapo otn Metdpaon [t s

3. 0 MCOC-GE SOUATIKO KOTTOPO GTN UETA:

Ko KOTTOPO 6TN MeTdpao
¢ 6€ COUATIKO KVTTOPO G [eT

%&Wﬂ\/{aw@o@n IT ¢ uswxm@

mrwong, o€ GUYKPLON LLE

uswocmg
aon I g peimong, oe cvykpion

Movaoeg 5
%atson kot F. Crick p @9 M. Wilkins «épdicav 1o BpaPeio Noumei
2y

latpikng 1 Pvcloroyi
Y0po. Qotdc0 M
KPLGTAAAOYPOPIKE

10, ToV Tpocdloptopd g doung tov DNA oo
i F{M{hn NTAV OVT TOV ElYE TPOYUATOTOINOEL TIG
€g kot elxe tpafnéel v mepionun ewtoypapio 51,
oTo dEdOUEVOL tog otnpiyOnkav or Watson ko Crick yia vo 61(xmmo'acouv
TO HOVTELO NG n¢ éakac. H potoypagio éptace e autovc pécm tov M.
Wilkins, yopig v adeta kot tv yvaoon g R. Franklin.

T amokdAlvye n potoypagia 51 otovg Watson ko Crick;
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N axoilovdio TV VOuKAEQ Baoewv mepiéyetl TV yeveT opopia

@\

v

Epcd
O0tt A=T ka1 G=C og mAn00g opto DNA OROLOUST']ROIS% o))
Y

01 dVo KA®vol Tov DNA OVTITOPAAAIAOL KOl vatﬁgyu ol
10 popo tov DNA-&ivar dikhmwvo, pe TIC QOCEOPIKES OUAOEC TPOG TO
eEMTEPIKO TOV g almTovyeg Bacelg Tpo r@pm() TO0L popiov
KOl OTTOKOAY @n OmEVAVTL OO 0L TTOVPLV: %@ VITAPYEL TAVTO L0l
mopyudiviy (G, T). ~ K
& Movaoeg 5
A3. X &% 10 ToL €1dovg E.coli, Dnd%t ontepdvio Procivieong Tov apuvo&eog
tpuntopdvn. To ongpovio avto, e uBaver éva puOpietiKd yovidlo kot mtévie
1KGL.

@ To omepovio avtd elvar evepyo, Otav VIAPYEL VYNAN CLYKEVTIPMOON NG
TPLTTOPAVNG GTO O 0 VAKO Tov Paktnpiov.
2. To omepdvio avtd eivar Evepyo, OTav LIAPYEL YOUNAT CLYKEVIPW®ON TNG

b

TPLTLTOPAVIG K6 VA6 Tov Baktnpiov.

3. O yeiprotmg poviov gAéyyel v ékepaoct Tov pLOUGTIKOL YoVidiov
TOV OTEPO

4. To dopikd yovidro kmdtkomolovy yia Eviuua ta onoia S1aemodv To apvolhd
TPLITOPAVT).

Movaoeg 5
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A4. Koartd v petovsioon g aAfoopivng..
1. omdve o1 deopol peta&d Tov opddwv R

2. omdve o1 POGPOOIECTEPLKOL TG OEGLOT
3. KOTOOTPEQETAL 1) TPOTOTOYN THG OOUN
4

ondve o1 enTdwol g decpol. O\

&ovaﬁag (3+2)5

No atTI0A0YNGETE GUVOTTIKG TV OTAVTINGT GAC.

AS. O yevetkog kKdOKag elvar oyeddv Ka@okm%&@

Noa yapoktnpicete ¢ Zoot () 1 ©g A G
Topokdtw mpotdoels. H emioyn cog—v
EQUPLOYN 1| OYL N TOPOUTAVE 1BLOTNTC

1. Kotaockeon yow&wuowucﬁg

évn (A) v xaBepia omd T1g

yivel m’)p(po)va e TO €AV ﬁ&ca

2. Kartaokevr cDNA BIBM )
3. Tlopoymyn owﬁpwmvng tpTEIVIC omd PokTnplokd % ag cDNA

BpArodnKncC.

4. Alvocdot ow@ Avpepdong

Na amo?»oyn%a VOTLTIKA (LOVO TNV/TIG Gwcré@acalg.
@ Movadeg (4+1) 5
L

ppeTONS €vog eviopo
LLOVOLLEPT] TOV. %W

{dpaom didomacng evog molvpepos oTa

—
\D
\7 r r 14 4 r 4
QPOKAT® EIKOVOL (Emovozébagi o1ael TO GLYKPITIKO OMOTEAECUO TNG
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00 0

SRS

Eixova

a) Na ovopdoete kot va e€nynoc @oucw@at 10 BEAOG TOL ONABYE
70 Ypaupo X otnv nspimw@m otV nepintmwon B. %

B) Iloc enyesiton 10 ysyo 1[0, WKp TocoTnTo. £V %Vi opel va
ypnowwonombet ot Sie€oymyn og avtidpaong, to petéyet
TOAAATAGGLOL noca@nompd) LLOLTOG;

B2. Zmv exd onoux TapovclaleTal o %&K(M(B aneikovileton éva

UBplSl RNA cDNA: {

%\ﬂib N

% mRNA

- . ¢DNA

3 > 5

Y h)
@ Ewcovo 3

[Toww amd to mapomdve PEAN aviiotoyovv oty mopeia. Tov evihUoL Tov

KaTaAdEL TN Stadikacia, 1 omoia amelkovi(eTal 6TV mopamave ikova (Eixova
3);

No a1TloAoyNGETE TNV OMAVTINGT GOC.

Movéoseg (4+2) 6

A

A

Movaoeg (2+4) 6

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIXTHPIAKHE MONAAAX XEAIAA: 4 ATIO 11




E s OMOZXIIONAIA EKITATAEYTIKQN ®PONTIZETQN EAAAAOX (O.E.®.E.) - EHANAAHIITIKA OEMATA

CQER™ EITANAAHIITIKA OEMATA 2023
(GIE A’ ®ATH

E_3.BA30(c)

Yy mopakdto eikdva (Eixova 4) mapatnpeital ovacuvovacévo TAAGIIO0 Tov
eépel Tunpa EEvovu, ayvmotov aiiniovyiog DNA, purkovg 3000 C.B.. Méca otov
eopéa Khwvomoinomg, akpipmg «mptv»y 10 EEvo DNA vrmdpyovv ot povadikég

0éoeig avayvapiong yuo ta Eviopo BamHI kon Pstl.

[Tpoxeévou va dnpiovpynbet o yaptg mePLopIooD (TPOGOH10
0écemv avayvoplong TOV TEPLOPIOTIKAOV EVOOVOLKAENCHDV;
DNA) npaypatomolovvton ot e€ng méyelg (kabe €viopo Eeys

H néym pe Pstll diver dvo tunpoata: 1000 L. ko Eva %@ €POV UNKOVG (0TM

Tufpa A).

H néym pe BamHI biver tplo tunqpota: 600 C. 00.CB. ko éva peyardtepov

punKovg (éotm tunua A”).

(To tunua A €xetl S10pOPETIKO UNKOGC C.B%p A’)
[Ma v oAokAnpwon tov yapTN mEP &N ) KOBovpe 10 Ao

ovo (2) évlopa tavtdypova. H QQ\ M wéyn olvel Tunuato W

unkovg A kot A’ é
B3. No petapépete v su@ OTNV OTAVINTIKY GOG KOAA %n

1200 £.p kou To TpUqpa usyom i

o0

vﬁ%a
Pt

POGOL0PICETE

Tov 000 evibhuov mave 0 GYNUO, OOTE Vo

Tic mBovéc Béoelg T
snaknesﬁoth&@nakécuaw. Agv omonteiton o
@ DN

i

VoA ' | T 1
%UU 2000 a00a

Ewxova 4

Movaoeg 7
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B4. M anowia Boktnpiov mov dev mepiéyovy mhacpidio kar cvvictorar amd 10°

KoTTapo mepLéxel 6to cuvolikd e DNA 0,8 ng *!P. H arowio petagpépeton kot

OVOTTTOGGETOL GE VEO BPENTIKO LAIKO, OOV 0 PMCPOPOS Ppioketal Katd 50% pe

™ nopeny padievepyod 1cotdnov *2P. Na Bpeite mdoa ng *!P kot nd 32P Qo

VILAPYOVV GTO YEVETIKO LAIKO T®V KLTTAP®V TOV Bal TpOKLYOULV: X}T )
2\

a) Metd Tov TPAOTO SMAACIACUO TOV KUTTAP®V TNG OPYLKT] YELOG.

B) Metd tov deVTEPO NIMAACIOGIO TOV KLTTAP®V TNG OPYL AIEPYELNG.

Movéoeg (3+3) 6

OGEMAT &
210 gpyactipro Moplakng MucpoPioroyiag m@ €000Mag, amopovodnke omd

éva véo Paktnplaxod €idog, mov owocKOqu)Gn ?

ppo g moapoaiiog Eprsgﬁn 610

[6vio méhayoc, t0 povadikd tov TAAGHIOI0

ve 4600 ¢.B. To PBaxtip Vﬁ
TOPOCITIKA oTa Kofovplo Kot dAL KopKLY 8 M, Kou eLEYYETON GTO EPYOL @ mv
Vv

Tapoy®yn vEov avtiBlotik®dv. Emuyeipnios
in vitro. To mlhacpido (Eixova 5) o

1 KA®WVOTOING™ TOL TANC ivo Kol
dev avtrypdoetan mhpa i \ovad eVtog

oV Poktnpiov mov amoteAel \(QUGLKO oV EEVIOTY], LAAIOTO véo Paxtnplo
eépel Tavta uovo Eva Q mnksov dlmotdonke 6 TAQGLIO10 OlaB€TEL

povadlkn 6éon EcoR

me OEA tov, kot éva yo BekTicoTTOG OTO

avTIBloTIKO PLOaUTLK

o v KAwvomrol
otepeital mAo

GLYKEKP

a

lVO emAEYONKE wG Eevt %@umﬁpw E. coli, to omoio
v "avOSKnKomwg GE Omolo VTIPLOTIKO Kot EMTAEOV Ogv
évlopa. Qotodoo, 51(17[1 HTL EVTOG OVTOV TOV EEVIGTMV, TO

ouido avtiypdpeTon oV (p dpec.

yivelr n KAwvomoinon tov « tov in vivo; TomoBetnote Ta Pripota

@ Ba axorovbnbodv pe m cwoT ddoxm.

. AMym KuTTAPOV TOV AT ol euporacpog Openticod LAKOD KOTAAANLOL
yw E. coli kan o6& KatdAigieg cuvOTKec.

amo v tehevtaio vYPN KOAAEPYELO.

iii. Metaoynuatt pN¢ koAMépyelag E. coli Egviot.

iv. Amtopudvoon oudiov amd to Puotkd Paktnplo Eeviot Tov.

v. Emiotpwon g vypng koAMépyelag o€ oteped Bpentikd VAIKO TOpOLGia
PLPOUTTLKIVTG.
vi. Avantoén anowkiov E. coli.
Movaoeg 6
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7.

No ocvuninpoocete tov MOPAKAT® Tivoke 7oL TEPIAaUPAVEL TO GTAOLL
TPOYPAUUATICHOD VOGS KOKAOL avitypagng otnv PCR kabmg kot Tig avrictoryeg
Oeprokpaciec mOL TPAYUATOTOOVVTAL, LE TIC EENG £VVOLEG Kol BeploKpacies:

o  YBpdopodg exkivntav (primer) (Annealing) q
o Amodidtatn DNA (denaturation) N\
e Empunxuvvon (Extending) Q
o 72°C %
. 95C &
. 60°C W
Xtaow Aepyacia M O¢eppokpacio
KOKAOV TPOYULATOTOINGNG
1° :
: @ .

Atveton 6t to Baxtipio (The ﬁ%@ quaticus) a6 TO OTOi0 Ao (%ﬁ?ms n DNA

noAvpepdon (Taqg polymerase), emPiovel kot owan(xpdyam& pLOKpPOCiEG
avo twv 70°C. e > @

\\\J

&O @ Movéadeg 3

o » e ,

e plo in vitro ovtrypoeng to gviupo ™G avTlypaeng mov

GUUE etvon 1 DNA moAvpepdon, m @mvm TO, TPOTOPYIKO TUTLOLTOL.

Ta 7mpw W tpfpato in vitro, <eiven 000  SOPOPETIKEG  LOVOKAMVES

AEOTIOIKEG OAA AoVyiEC 10 (VYOG EKKIVITIKAOV OAAAOVY LDV

—

oNu
Q@gﬁt A, B, I', A) enéleav o1 NTEG YL TNV i Vitro avIlypo@r] TOV
@ oudiov, M omoiol ETOVOAT] &%ta 30 kdxAovg;

v
@@
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@ ECORI @ >
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Q Ewovo 5 v
A 2\
Yrouvnua: Omn ;v B, I, A, t0 vwoyneio IKG TUnuoTa, kol oi Béoeig
o

vppidomoin 0 Tloouiolo.
W% @ Movadsg 4

0.

4

LKOG TOVG.

O évag 1pomOg oinong anédwoe pe Pdorn tovg Tapomdve XEPLGHovG,

popra DNA, noué§ av pnkovg 4596 C.p.. O dAiog Tpdmog KAwvomoinong

TpoiovTa TV dVO KAW %@g&mv 0V TAooUdiov, aeod dExOnkav v
EMIOPOOT TNC TEPLOPLOTL v@% vkAedong EcoRl, dwayopiomkav pe Bdon to

OmédMOoE, LET jomn g [LE., dvo drapopetikovg kKhmdvovg Opavoudtov,
unkovg 2298 .. xo kabéva.

[Todc e€nynoov ot EMGTHOVEG TA. ATOTEAECUOTAL,
Movaoeg 6
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E. [Ioca aviiypago tov TAOGUOIOL TPOEKLYAV in Vivo, CE 1o OATOlKio

&

uetacynuotiopévoy Bokmpiov E.coli, av kébs omowio amoteheitar amd 228
kottapa; [Iéca avtiypago tov TAAGHOIOL TNPARE amd TNV KAW®VOTOINoT in
vitro, av Bsopricovpe OtL T0 apykd TANBog TAACUOIOV e TO o®éyws n

exkivnon g avtidpaong Nrav 1024; u
Q\Movdﬁsg 6

H emioyn tov eviipmv meplopiopod mpoypotonoleit 40T TO GTOYO MOV €XEL M
TEWPOUOTIKN Otadikacia. Avdiloyo t0 (ntovuevo Ba povcav vo kplBovv g
KOTAAANAOL O10(POPETIKOT GLVOLOGLOL AKOMA KO TEPICGOTEPOL TOL EVOG. 26 vITELHVVOL

epyaotnpiov éxete ot d1dbeon Gog 6 meplopt £C-EVOOVOVKAEAGES, OTMOC PoivovTal
GTOV TOPOKATO TIVOKO KO Ol OTOLES TAPOVGIE: Vv 1010 tkavoTNTo GHVOEGTS LE TO
DNA OepUoKpPOGIOG TOL TPOYUATOTOIET n

Kol OpovvV 100VIKA OTIG vaef@

TEPOLOTIKT dtodtkocia.

[Teproprotikn evdovovkiedon (@ g&)iknkouxia avayvoPLoNg “E\\W

1. BamHI | 5GrGATCCY
. Bglll O\/U 5’ A*GATCT3’
. Tagl 5'T*CGA3’

Hhal 5'G*CGC3’

2
3
4.
5
6

X
v

QépeL BEoelg Komng yia Ta

Koévo 6 divetan cuveyéc 10, Tov TPOKEITOL Vo omopovebel kol va
afmg Kot to onueio (TOAVGVVIETNPAS) GTO

Me tg@ (*) onuewwvetonr n Béon 07&'}@@6 evlhpov
o
o

VaoTEL GE POPEN KAWVOTOT

pantdved Evivpo Teplopiopov Kot Ppicketal akpdg petd

(POpEN KAWVOTOinong (EtKév%u npokettal va yiver n évBeon. To mhacpidio avtd
a

TOV VTTOKIVITN TOL YOV1
Baktnpiov tOo omoio &
TOPAYOVTEG DOTE V. €

vBekTKOTNTAG 6TV aumiKiAdivn (amp).To otéleyog Tov
Ke ©¢ EeVIOTNG SaBéTel OAOVG TOVG UETOYPOPLIKOVG
Ce1l To ovykekpiévo yovidio.
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ZuvexEc yovidlo

1% O ava,
216106 K)

20V

m

O mbavoti cr%ﬁsg TEPOLLOTIKNG O10OTKAGTOG
dv

B
™

N
KateBuvon petaypadnc Q
Eixova 6 &
2 3 561 4 @

Yrokwvntng| MoAvouvdetpag |lovidlo a&a@{)tnmq OTNV QUTILKIAALVN

@
o xS
&Q " Ewéva 7 | \v

olovOnoete givon ot e€ng:

0G TOL YOVIOI0V GTO POPE 0T TNV KA®VOTOinot Tov (£6Tw

HTNTO. ATOUOVAOCTG TOV €K 5 T0 Popéa (£€6Tm XTOY0C A).

3%V O avaoLVOLOG OGS TOV YOVIFTOV.GTO YOPEN LLE GKOTO TNV EKQPOCT) TOV KoL TOPAYWOYT

0
NG TOAVTENTIONKNG a%usi&@%w t6y0¢ E)

Al.

VVOVOGLOC TOV YOVIOI0V GTOPOPEN-HE GKOTO TNV KAWVOTOINGT TOV aAAG Kot
v

Na petagpépe apOKAT® TVOKO GTNV OTOVINTIK G0G KOAAO Kol v
CUUTANPOGETE KeEMO ®oTe vo ONAmvete og Bempntikd eminedo, mbavoig
oLVVOLAGUOVS YPNONE TEPLOPIOTIKMOV EVOOVOVKAENCHY TTOV EMAEYTNKOAV Y10l TNV
OTOUOVMGT) TOV YOVIdiov (KABeT GTAAN) Kol TAPAAANAL TOOVAOV GLVOLAGUOV
TEPLOPIOTIKAOV EVOOVOVKAENCMV TOV EMAEXTNKOAV YO TNV TEYN TOV QPOPLa
(oplovtia otAn) xpnoomotwvtog ta ypaupato K, A kot E 6nwg aivetot 6to
TAPASELYHOL OVEEAPTATOG OV TPOYLLOTOTOLOVVTOL TOLTOYPOVA 1] avd TepITTOON.
YT mEPWTMOOEL TOL €lvarl adUVATOG O GCLUVOLOCUOS Yoo TNV  emitevén
0mO10VINTOTE Od TOVS TAPOTAVED 6TdHYOLS Palete movAa (-).
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Dopéag

Tovidio

lxkor2|1l k4|1 kot 6|3 kot 2|3 kot 4|3 kot 6|5 ko 2|5 415 xou 6
O

1 xou 2 O

1 ko 4
1 xou 6 W
3 ko 2 K, A
(@ 4
RROIR! \
/}\& V
3 ko6

%

ﬂé
5 xou 2 f% ﬁ

5 o 4 Q -

5 ko 6

%M%va%ag (0,2/6001H amdvinon) 16
—

{LQ
%)GM#NO TOPAOEIY O, TOPOTPEITOL OTL e TN PO TOV CLYKEKPIUEVOV
(o)

A2
SVAGUAOV EMTLYYOVETOL %?v&)acpég KOl 1 €K VEOU OTOUOVOGT] TOL
ovidiov, evd Oev emTLyyd n éxepocn tov. No oaitiohoynoete yiati

A3.

cvppaivouv ta Topandy®.

Movaoeg 4
Xe oplopéveg mep ¢ GUVOLUGUMY TEPLOPIOTIKMOV EVOOVOLKAENGMY TOL
epotnuatog Al VTTEL OTL EELMNPETOVVTOL KOl O1 TPELS OTOYOL. ATO TNV GAAN
TAEVPA, 1 EQPAPLOYN OE TMEPAUATIKO eMIMEdO £de1e OTL OPIGUEVOL KAMVOL TTOV
TPOEKLYOV OO UETACYNUATICUEVO PBaKTNP UE OVOGLVOLOGUEVOVS QPOPEIC,
adVVATOVCOV VO EKPPACOLV TO EMOLUNTO YOVISLO Kot OEV TOPAYOVTIOY TO TPOTOV.
3 OO | TOLEC MTEPIMTDGELS GLVOVACUMY YPNONG EVEOLMV TEPLOPIGLOV, OLOL OL
KA®Vvol Bo Tapnyoyov To Yovidlako Tpoiov;

Movaoeg 5

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIXTHPIAKHE MONAAAX XEAIAA: 11 AlIO 11




