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[OE A’ DATH -
TAZH: I'" TENIKOY AYKEIOY

INPOXANATOAIXMOX: OETIKOQN XIIOYAQN
MAG®HMA: BIOAOI'TA

Hpugpopnvia: Iépumtn S lavovapiov 2023
Awapkero EEEtaonc: 3 opsc

OEMA A

EKOQNHXEIX

No. ypayete oto tetpadio aag tov opifuo kobeuiog amd tig rapokdtm epwtiocis Al éwg
A5 kou oimlo. TO Ypauo. TOD AVTIOTOLYEL GTHYV GOOTH ETIAOYVY, GITIOAOYDVTOS GOVOTTIKG,
omov (nreitol.

Al.

A2.

O opBudc tov wdiov e atpdktov mov Eekvive amd Tov €vo TOAO TOL
KUTTAPOL Kol KOTOANYOUV GE KEVIPOUEPIOO YPOUOCOUATOS, GE avOpOTIVO
COUOTIKO KOTTOPO glvat

l.

1010¢ o€ GOUATIKO KOTTAPO OTI LETAPACT) TNG UTMONG, G€ GUYKPLoT LE A®PO
YEVWNTIKO KVTTOPO 011 Metdpaon I g peimong.
OMAGG10G GE GOUATIKO KVTTOPO GT LETAPUCT TNG LTMONG, GE GUYKPLON LE
Ampo yevvnTiko KvtTopo o1 Metdopaon I e peimwong.
0 MOOC G€ COUATIKO KOTTAPO GTN UETAPACT TNG MTMOONG, GE GUYKPION UE
Ampo yevvnTiko Kvttopo otn Metdpaon I g peimong.
OmAAG10¢ o cOpTIKO KOTTAPO 6T Metdpaon I g peimong, oe chykpion
pe tn Metdopaon Il g peimong

Movaoeg 5

Watson kot F. Crick pali pe tov M. Wilkins képdicav 1o PBpapeio Noumei
[atpuc 1 Dvsroroyiag to 1962 yia tov mpocsdiopiopd g doung tov DNA oo
yopo. Qotéco n R. Franklin, fjtav ovt) mov &iye mpoypoTomomost Tig
KPLOTOALOYPOQIKEG HLeAETEG Ko giyxe Tpapnéel v mepipnun eotoypaio S1,
ota dedopéva g onoiog otnpiydnkav or Watson kot Crick yio vo S10metdcovv
T0 HOVTELD NG dmANG éAkas. H potoypagio éptace e autovg pécm tov M.
Wilkins, yopig v adeta kot tv yvaoon g R. Franklin.

T amokdAvye n potoypagia 51 otovg Watson ko Crick;

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIXTHPIAKHE MONAAAX XEAIAA: 1 ATIO 11
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Ewxova 1

0Tt A=T ka1 G=C oe mA00¢ y1a kéBe poépro DNA omo1ovdnmote opyoviGHov
N aKoAovBio TV VOLKAEOTIOK®V PACE®V TEPLEYEL TNV YEVETIKT TANPOQOpia
01 0Vo KA®VOl Tov DNA givorl avTimopdAANAOL Kol GUUTATPOUOTIKOT

b

10 popo tov DNA eivar dikhowvo, pe TIC @OGEOPIKES OUAOEC TPOG TO
eEmTeEPKO TOV pHopiov, TIC almToVYES PAGELS TPOG TO ECOTEPIKO TOV LOPiov
Kol omoKoAOTTEL OTL amévavTt and o movpivn (A, G) vrdpyel mavta o
mopyudivn (C, T).

Movaoeg 5

A3. Zta Bokmplo Tov €idovg E. coli, vrdpyet 1o onepdvio Prochivieong Tov aptvoEEog
tpuToPdvT. To omepoVvIo avTo, TepthapPdvet Eva puOutoTikd yovidlo kot mévte
OOUIKAL.

1. To omepdvio avtd eivar evepyd, Otav VIAPYXEL VYNAN GLYKEVIP®OT TNG
TPUTTOPAVTG 6TO BpemTIKO LAIKS TOL PakTnpiov.

2. To omepdvio avtd eivor gvepyod, Otav LRAPYEL YOUNAT CLYKEVIPWOON TNG
TPUTTOPAVTG 6TO BpemTIKO LAIKS TOL PakTnpiov.

3. O yeiprotng Tov omepoviov eAEYYEL TV EKEPACT TOV PLOUIGTIKOD YOVIdiov
TOL OTEPOVIOV.

4. Ta doukd yovidia KmdKomotovy Yo EVOupa To 0ol S10GTovY TO apvody
TPLITOPAVT).

Movaoeg 5

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIXTHPIAKHE MONAAAX XEAIAA: 2 ATIO 11
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A4. Katd v petovsioon g oAfoovpivng..

1. omdve o1 deopol peta&d Tov opddwv R

2. omdve o1 POGPOOIECTEPLKOL TG OEGLOT

3. KOTOOTPEQETAL 1) TPOTOTOYN THG OOUN

4. ondve o1 TENTIOKOL TNG OEGOL.

No atTI0A0YNGETE GUVOTTIKG TV OTAVTINGT GAC.

Movaoeg (3+2) 5

AS. O yevetkog kdo1Kag elval oyedov KaBoAkos.

Noa yapoktnpicete ¢ Zoot () 1 og AavBacuévn (A) v kabepia omd 115
napokdto mpotdoels. H emioyn cog va yivel odppovo pe to eqv Ppioket

EQOPUOYN 1 OYL M| TAPOTAV® 1O1OTNTA TOV YEVETIKOV KMIKOL.

1.
2.
3.

4,

No aTI0A0YNGETE GUVOTTIKG LOVO TNV/TIC GOOTEG TPOTAGELS.

OEMA B

Koataokevn yovidiopatikng iAtodnkng.
Koataokeun cDNA BiArodnknc.

[Mapaywyq oavlpodmivng mpwteivng amd Poaktnplokd kiodvo pog cDNA

BpArodnKncC.
AAvc1dmt avtidpaoT moAvpepdong

Movaoeg (4+1) 5

Bl. H napokdto swova (Eixovoa 2) mopovcstdlel TO CUYKPITIKO ATOTEAECUO TNG
ouppeToyns evog evldpov oty avtidpaon dtdomacng evOg TOALUEPOVS GTO
LLOVOLLEPT] TOV.

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIXTHPIAKHE MONAAAX

XEAIAA: 3 ATIO 11
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BO

O 8]
050 0 o)
Eixova 2

a) Noa ovopdoete kat vo eEnynoete Tt Topovctdlel To PEAOG TOL SNAMVETOL LIE
10 Ypaupo X otnv nepintwon A Kal oty nepintwon B.

B) Iloc eényesiton 10 yeyovog 0Tt o pikpn mocdtnto evidpov pmopet va
ypnowonombel ot owelaywyn pog oavtidpaong, otnv omoior UETEYEL
TOALATAGG10, TOGOTNTO VTOGTPMDLOTOGC;

Movéoeg (4+2) 6

B2. Xmv ewdva 3, n omoia mopovstdleTon AUESMOC TOPOKATO, ometkovileTar Eva
VPP1O1KO pnoépto MRNA-cDNA:

s —% 5 B 3
mRNA
cDNA

3 5 <

Y h)
Ewcovo 3

[Toww amd to mopomdve PEAN aviiotoyovv oty mopeia. Tov eviOUoL Tov
KaTaAdEL TN Stadikacia, 1 omoia amelkovi(eTal 6TV mopamave ikova (Eixova
3);
No a1TloAoyNGETE TNV OMAVTINGT GOC.

Movaoeg (2+4) 6

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIXTHPIAKHE MONAAAX XEAIAA: 4 ATIO 11
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B3.

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.

[Tpoxeyévou va dnpovpynbet o yaptNg TEPLOPICUOV (TPOGOHIOPIGUOG THAVDV
0écemv avayvoplong TOV TEPLOPIOTIKOV EVOOVOVKAENCHOV, GTO EEVO TUNUQ
DNA) npaypatomolovvtan ot €€1g méyelg (kabe évivpo Eexymplotd):

H néym pe Pstll diver dvo tunpata: 1000 B ko Eva peyaivtepov punkovg (€0tm
Tufpa A).

H méym pe BamHI diver tplo tunpoata: 600 C.B., 2200 C.B. kot £va peyoaAvtepov
punKovg (éotm tunua A”).

(To tuqua A €xet drapopetikd unKog C.B. amd 10 A)

[ v oAokApwon Tov YAPTN TEPLOPIGLOV KOPOVUE TO TAAGHUIOO KO [E TOL
ovo (2) évlopa tavtdypova. H durtAn avty méyn diver tunquata pe 600, 1000,
1200 C.p kou to Tpuqpa peyolhtepov pukovg A kot A'.

No petapépete v €1KOVO 4 GTNV OOVINTIKY GG KOAAO KOl VO TPOGOIOPIGETE
Tic mBovéc Béoelg méyne twv dvo eviiU®V TAVE® ©TO OGYNU0, OOTE V.
emaAnBevovtol ta amoteAéopata. Agv amaiteital altioAdynon.

T DNA tunpo mpog
S XOpPTOYPaPNON
| ! 1 ! ] t 1
1 1000 2000 2000
Ewovo 4

Movaoeg 7

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIXTHPIAKHE MONAAAX

EITANAAHIITIKA OEMATA 2023 E 3.B)A30(c)

XEAIAA: 5 ATIO 11
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B4.

M amoikio Baktnpiov mov dev mepiéyovy TAaouidia kot cvvictator omd 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
™ popeny padievepyod 1cotdmov *2P. Na Bpeite noco ng *!P kot mdoco ng *°P Oa
VILAPYOVV GTO YEVETIKO LAIKO T®V KLTTAP®V TOV Bal TpOKLYOULV:

o) Metd 1oV TPAOTO SMAACIOCUO TOV KVTTAP®V TG OPYIKNG KAAAEPYELOG.
B) Metd tov de0TEPO NMAACIOGIO TOV KLTTAP®Y TNG OPYIKNG KAAMEPYELOGC.
Movéoeg (3+3) 6

OEMAT

Y10 gpyactipro Moplakng Mukpofioroyiag tov Tlav. ®escariog, amopovadnke amod
éva véo Paktnplakd €i60g, mov avakaidvednke oty aupo g mapaiioc Eyxpeuvol oto
[6vio méhayoc, o povadikd tov mTAacuidlo unkovg 4600 £.B. To Pakthpro avtd, (et
TOPACITIKA 6TO KoFovplo Kot GALN KOPKIVOELDT), KO EAEYYETOL GTO EPYUCTIPLO YO TV
Tapaymyn véov avtiBlotik®v. Exyepndnke n khovoroinom tov mAacuidiov in vivo kot
in vitro. To mhacpuidwo (Eixova 5) avtd, 0ev avtiypaeeTal Tapa. (o LOvo opd eVtOg
oV Paktnpiov mov omoterel TOV PLOIKSO TOL EEVIOTY|, HAALoTA TO KAOE vEO PaKkTnplo
eépel mavta povo éva mhaouido. EmmAéov, dwomiotdbnke 6t 10 mAacuidlo dtabétet
povadikn 0éon EcoRI evidog g OEA tov, kot €va yovidlo avOekTikOTNTOC OTO
avTIPLoTikO proopmikivn.

['a v KAwvomoinon in vivo, emA&yOnke wg Eeviotg to Paktplo E. coli, To omoio
otepeital TAAGUISIMV aVOEKTIKOTNTAG GE OMOLOONTOTE AVTIPLOTIKO KOl EMTAEOV OEV
dwbétel meploprotikd Evivpa. Q6t000, SlomeTdONKE OTL EVTOS AVTOV TOV EEVICTOV, TO
OLYKEKPIUEVO TAAGUION0 AVTLYPAPETOL TAVTO OVO POPEC.

a.

[Todg Ba yiver n KAhwvomoinon tov mhacudiov in vivo; TormoBetnote ta Prjpata
7ov Ba akolovOnBovv e T GOOTH d1adoYY).

i. Ay kKuttdpov TOV anokidv Kot epfortaciog Opentikon VAIKOD KATAAANAOL
yw E. coli kan g KatdAAnAeg cuvOTKec.

ii. Aropdvoon mlacudiov arnd v televtaio vYpY| KOAMEPYELQ.
iii. Metaoympatiopdc vypng kodépyelag E. coli Egviot.
iv. Atopdvmon miacudiov amd to uotkd Paktiplo Eeviot Tov.

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

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIXTHPIAKHE MONAAAX XEAIAA: 6 ATIO 11
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B. 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:

e  YPBpuioudg exkkivntav (primer) (Annealing)

o Amodidtatn DNA (denaturation)
e Empunxuvvon (Extending)

e 72°C
e 95°C
e 60°C

YTao
KOKAOL

Aepyacia

O¢eppokpacio
TPUYLOTOTOINGNG

10

20

30

Atveton 6t 0 Paxtipro (Thermus aquaticus) amd to onoio amopovadnke 1 DNA
noAvpepaon (Tag polymerase), emPidvel Ko avomapdayetol o€ Bepuokpaciec

avo tov 70°C.

Movaoec 3

v. Ye plo avtidpaon in vitro ovtiypagne 1o Hovo EvOLUO TNG avILYpoPnG OV
ovppetéyet eivonr 1 DNA molvpepdon, mov eENUNKOVEL TO TPOTAPYUKA TUTLOTOL.
To wpotopykd TUNUOTO in  Vitro,
oAyovoukAeoTIOkEG aAAnAovyiec DNA. TToto {gbyog ekKivTIK®V aAANAOLY LDV
(amo6 ta A, B, I, A) enéheav o1 €peuvNTEG Yoo TV in Vitro avilypo@y] TOV

TAaGdiov, 1 ooia emavaAneOnke yio 30 KOKAOLG;

elvor dVO  JLOPOPETIKEC  LOVOKAMVEG

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIXTHPIAKHE MONAAAX XEAIAA: 7 ATIO 11
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ECORI

Eixova 5

Yrouvnuo: Omov 1o A, B, I, A, 1o vmoynpia mpwtopyikd tunuota, koi oir Géoeig
vfpirdomoinonS TOVS 6TO TAAGUIOLO.

Movaoeg 4

0. Ta mpoidvta twv dVO KAWVOTOWCE®Y TOL TAAGHOI0V, apov O&xOnkav v
emidpaomn G TEPLOPLOTIKNG EvOovovkAedons EcoRl, dwaywpiomkay pe Bdon to
U1 KOG TOVG,.
O évag tpoémog Khmvomoinomg anédmoe e PACT TOLG TOPATAV®D YEPLGLOVG,
popa DNA, mov 6Aa giyoav punkovg 4596 C.B.. O dAlog tpomog KAmvomoinong
anédmwoe, petd m opacn g ILE., dvo dwupopetikovg khdvovs Bpavoudtmv,
unkovg 2298 C.B. to kabéva.

[Todc e€nynoov ot EMGTHOVEG TA. ATOTEAECUOTAL,
Movaoeg 6

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIXTHPIAKHE MONAAAX XEAIAA: 8 ATIO 11
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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 Bswpricovpe Ot T0 apykd mANBog TAacdiwv pe To omoio £ywve 1M
exkivnon g avtidpaong Nrav 1024;

Movdoeg 6

OEMA A

H egmioyn tov evibumv mepropiopod mpaypatonoteitol pe faon to otd)o mov £YEL M
TEWPOUOTIKN Otadikacio. Aviioya to {ntovuevo Bo pmopovcov vo KplBodv ¢
KOTAAANAOL O10POPETIKOT GLVOLOGLOL AKOMA KO TTEPLCTOTEPOL TOL EVOG. 26 vITELHVVOL
gpyaotnpiov £xete otn 01400 GOg 6 TEPLOPIOTIKEG EVOOVOVKAEAGES, OGS PaivovTat
GTOV TOPOKAT® VKO KOl Ol 0TTOieg TapoLGLAlovV TV 1010 IKOVOTNTO GUVIESTC LE TO
DNA «ai dopovv 1davikd o1l ovvOnKeg Oeplokpaciog TOv TPOYUOTOTOlEITOL 1)
TEPOLOTIKT dtodtkocia.

[Teproprotikn evdovovkiedon AAnAovyio avoyvmdpiong
1. BamHI 5'G*GATCC3’
2. Bglll 5'A*GATCT3’
3. Taql 5'T*CGA3’
4. Hhal 5'G*CGC3’
5. Hpall 5'C*CGG3’
6. Mspl 5'C*CGG3’

Me aotepioko (*) onueidvetal n 0€on Komng tov eviHov

Ymv ewodéva 6 divetoar cvveyés yovidto mov mpoOkertor vo amopovobel kol vo
avacvvovaotel 6e open KAwvomoinong Kadmg kot 1o onpeio (TOAVGLVOETNPAS) GTO
popéa KAwvoroinong (Ewova 7) 6mov mpodkettan va yiver | évBeon. To mhacpidlo avtd
eépet BEoelg Kommg Yo Ta Topamdve Evoopa meplopiool kot Bpicketat akpPdg Hetd
TOV VTOKVITA TOL Yovidiov avOekTikoTNTag 6TV aumikiAdivn (amp).To otéleyog Tov
Bakmnpiov to omoio emAéytnke ™G EevioThg SloBETEL OAOVS TOLG HETOYPOPIKOVG
TOPAYOVTEG MOTE VO EKPPALEL TO GLUYKEKPIUEVO YOVIOL0.

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIXTHPIAKHE MONAAAX XEAIAA: 9 ATIO 11
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ZuvexEc yovidlo

B
™

Kats0Buvon petaypadnc

Eixova 6

2 3 561 4

Yroklvntrg| MoAucuvdetnpac |Movidlo avOeKTIKOTNTAC OTNV OUMLIKIAALVN

Eiwkova 7

Ot mBavoi 6ToOY01 TNG TEWPAUATIKNG dtadtkaciog Tov Ba akolovdncete ivar ot €ENG:

1°V O avacvuvdvacog Tov Yovidiov 6To Gopéa Le GKOTO TNV KAWVOTOINoT tov (£6Tm
216106 K)

2%V O avaGLVIVOGLOC TOV YOVIOI0U GTO POPEN LE GKOTO TNV KAWVOTOINGT) TOV 0AAG Kot
1 dvvaTOTNTA ATOUGVMOOTG TOL €K VEOL altd TO Popéa (£0T® ZTdY0g A).

3%V O avacLVOLOG OGS TOV YOVISIOL GTO POPEN LLE GKOTO TNV EKQPOCT] TOV KOl TOPAYWOYT
NG TOAVTENTIONKNG aAVvGidag (éotm XtoY0g E)

Al.  No peta@épete 1oV TOPOKAT® TIVOKO GTNV OTOVINTIKY G0G KOAAO Kol v
CUUTANPMOGETE TO KEMA (OOTE Vo, INAdVeETE 6 OepnTiKd eminedo, mOavovg
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 (-).

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIXTHPIAKHE MONAAAX ‘ XEAIAA: 10 AIIO 11
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2 3.

Dopéag
lxon2|1 xkoud|1l kar6|3 kon2|3xkowd|3kar6|5 kar2|5 xor4|5 ko 6

Tovidio

1 kot 2

1 ko 4

1 ka1 6

3 ko 2 K, A

RROIR!

3 ko6

5 ko 2

5 xou 4

5 ko 6

Movaoeg (0,2/cwoty amavinon) 16

A2. 210 doopévo TopadElypo mopatnpeitol OTL PE TN YPNON TOV GUYKEKPIUEVOV
GLUVOLOCUMV EMTVYXAVETAL O AVOGVVIVAGUAG Kol 1 €K VEOL AmOpUOVMOOT] TOV
yovidiov, evd Ogv emtuyydveton 1 Ekepacn Ttov. No outioloynoete yuoti
cvppaivouv ta TapamTdvo.

Movaoeg 4

A3. X& OpIGUEVEC TEPMTIMOELS GLVOVAGUADV TEPLOPICTIKMY EVOOVOVKAEAGAOV TOL
gpompatog Al mpokdmtel 6T1 e&umnpeTodvran Kot ot TpeLg 6tdyol. ATd v dAAn
TAEVPA, 1 EQPAPLOYN OE TMEPAUATIKO eMIMEdO £de1Ee 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




