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OEMA A
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OEMA B

B1.

a) a: vepo, B: UTTEPOEEIDIO TOU UdpOoydVou, Y: KATAAAON

B) Ta évfuua avAKouv OTIC TTPWTEIVEG.

y) Ta povouepr atrd Ta otroia dopouvTal Ta Eviuua ovoualovTtal auIvogéa.

0) Ta éviupa dopouvtal atrd 20 dIAPOPETIKA PUOVOUEPH TA OTToI dlAPEPOUV PETAEU

TOUG OTNV TTAEUPIKN TOUG OMada R.

B2.

a) Mia atroikia €ival éva gUvoAo aTTd WIKPOOPYAVIOWOUG, TTOU €XOUV TTPOEABEI aTTO
O1a00XIKES DlaIpETEIC EVOC KUTTAPOU, OTAV AUTO avaTTUOOETAlI O€ OTEPED BPETITIKO
UAIKO. O1 aTToiKieg €ival opaTtég YE YURVO 0QBaAUO.

B) H oTamik @acn avamTtugng piag KAEIOTAG KAAAIEpyelag €ival n @don Katd Tnv
oTroia 0 TTANBuou6S Twv PakTnpiwv dev autdveral, Adyw €EAvTANONG KATTOIOU
OPEeTITIKOU OUCTATIKOU 1 AOYyW OUCOWPEUONG TOLIKWY TIPOIOVIWYV aTTd  TO
METABOAIOHO TWV UIKPOOPYQVICHWV.

y) Opiouéveg @opég, egaitiag TNG ouvayng, €ival dSuvaTd o1 PN adeAQPES XpWHATIOES
TWV OMOAOYWV XPWHOOWHATWY, TTOU €XOUV YiVvEl TTIa OpPaATEG, va MTTEPOEUTOUV
METALU Toug. ‘ETOl dnuioupyouvTal Ta XOPAKTNPIOTIKA KAl opatd aTrd TO OTITIKO
MIKPOOKOTTIO XIAOUOTA, OTA OTTOia Ol XpwHAaTIOES KOBOVTAI KAl ETTAVACUYKOAAWVTAI,

aPoU OPwG €xovtag avtaAAdgel YETAEU TOUG OPOAOYA XPWHOOWHMIKA Tuuarta. To



QAIVOUEVO QUTO, TTOU ovopAdeTal TIXIQOUOG Kal, divel Tn duvaTtoTnTa OTA OpdAoya

XPWHOoWHATA VA avTaAAGEoUV PHETAEU TOUG yovidia.

B3. Ta euBoAia atmroteAouvrtal atmo VEKPEG 1 aTTd €§a0BEVNUEVEG HOPPEG EVOG
TTaBoyovou HIKpoopyaviopou. lMNa To Koo autd, o TTaBoydvog PIKPoopyavioudg
QVATITUCOETAl O€ KUTTAPOKOAAIEQYEID, OTTOUOVWVETAI KOl €ITE VEKPUWVETAI EITE
QTTEVEPYOTTOIEITAI (YIVETAI PN MOAUCHOTIKOG), Xwpic BERaIa va XAvVEl TNV IKAvVOTNTA
TOU va TTPOKOAEI evepynTiK avocoia. MoAovoTi €xouv TTapaxBei atroTeAeouaTIKA
eEMBONIO IO pIa o€Ipd aTTO aoBéveieg OTTWG N dIPOEPITIdA, O TETAVOG, N EUAOYIA Kal N
TTOMOMUEAITION, TTApYXOUV TTOAAG MEIOVEKTAPATA OTNV TTapaywyn €JBOAiwvV Pe TOv
TTAPATTAVW TPOTTO. Ta PEIOVEKTAUATA QUTA gival:

« Agv pumopouv OAol oI POAUCHOTIKOI  TTapdyovteg va  avaTrTuxBouv o€
KUTTOPOKOANIEPYEIQ KOl £€TOT OEV £XOUV avaTTTUXOEi EMPOAIA yIa TTOANEG a0 BEVEIEG.

* Opiopévol 10i Twv CWwV avaTTTiooovTal HE apyd pubBuo o€ KUTTOPOKAAAIEPYEIES KAl
OUVETTWG N a1rddo0n Toug gival TTOAU xaunAr, dpa kai Ta euBOAIa yivovTal TTOAU
akpIBa.

» Xpeialovtal MPEYAAEG TTPOQUAGEEIC, yia va JNV eKTEDEl TO POCWTTIKO TTOU
KaTtaokeuddel Ta ePBOAIa oTov TTaBoyovo TTapdyovTa.

» Aev gival 6Aa Ta eUBOAIO ATTOTEAECUATIKA YIa pia acBévelia 11.x. yia Tov 16 Tou AIDS

YivOVTaI OUVEXEIG AVETTITUXEIG TTPOOTTABEIEG KOTAOKEUNG EBOAIOU.

B4. O1 dopég evog KuTTépou QUANOU AgpoVvIAG, OTIG OTTOIEG YiVETAI TTPWTEIVOOUVOEDN
gival o1 €€NG: Ta eAeUBepa PIBOCWHATA TOU KUTTAPOTTAGOUATOG, T PIBOCWHATA TTOU
BpiokovTal 0TNV €EWTEPIKA ETIPAVEIA TWV PEUPPAVWV TOU adpoU evOOTTAACOUATIKOU

OIKTUOU, Ta PIBOCWHATA TWV MITOXOVOPIWV Kal Ta PIBOCWHATA TWV XAWPOTTAACTWV.

B5. H xpnoiyotroinon diayovidlokwy QUTWVY Kal (Wwv yia TNV auénon TG QUTIKNAG
Kal (WIKNAG TTAPAYWYNG TTAPOUCIAEl ONPAVTIKA TTAEOVEKTAMOTA £VAVTI TNG KAQCIKAG
MEBODOU TWV dlacTaUPWOEWV. AUTA ETTIYPAUMOTIKA €ival Ta TTAPAKATW:

* ETAoynA Kal TTpocBnKn JOvo eTIBUPNTWY IBIOTATWY PE TauTOXpovn dIaTHPNON TWV
TTOAQIWYV ETTIBUPNTWY XAPOKTNPIOTIKWV.

» Taxutatn TTapaywyr BeATIWPEVWY QUTWYV Kal {WWV O OXEON ME TTAPAdOCIAKES

TEXVIKEG.



OEMAT

M.

a) To gaivopevo 1Tou 0dAYNOE OTNV TTapaywyn Twv KUutTdpwyv A kal B €ival o un
OIaXWPIOUOS TWV OPOAOYWV XPWHOOWHATWY Tou 11°Y CeUyoug O OTTOI0G OUVERN
otnv 1" YEIWTIKN diaipeon.

B) O ouololoyikdg OITTAOEIBNG apIBUOS XPWHOOWHATWY TOU OCUYKEKPIUEVOU
opyaviopou gival 38 kal auTto yiaTi gaITiag Tou un dlaXwpIoPou To KUTTapo B éxel 18
XpwHoowuaTa dnAadn éva AiyoTepo atmd TO QUOIOAOYIKO.

y) Ta popia DNA éxel kaBéva atrd Ta kutTapa A kail B gival 40 kai 36 avTtioToixa.

0) O1 yapéTeg TTOU TTPOKUTITOUV aTTd TO KUTTAPO A €xouv 20 XpWHOOWHATA KAl ATTO
10 B 18.

2. O1 cDNA BiBAI0BnKeg TTepIEXOUV avTiypa®a Twv MRNA 6Awv Twv yovidiwv TTou
eK@palovTal ota KUTTAPA QUTA Kal €X0UV TO TTAEOVEKTNPA ATTOMOVWONG UOVO Twv
aAAnAouxiwy Twv yovidiwyv TTou PJeTa@pAalovTal o€ apIvogéa, dnNAadr TwV ewviwy.
OAa 1a cwpaTika KUTTaPaA TOU iBIou opyaviIoPoU £€XOUV TO idI10 YEVETIKO UAIKO dpa Kal
Ta id1a yovidla. ZUP@wva OPwg PE TNV yovidiokr puBuion KABe KUTTapIKOG TUTTOG
EKPPAClel OIO@OPETIKA TN YEVETIKA TTANPOQopia Tou TTapdyovTag €101 To €i00G Kal TV
TTOOOTNTA TWV TTPWTEIVWV TTOU XPEIAleTal KABE xpovikA oTiyur. ‘ETol yia TTapddeiyua
OoTa TTPOOPOMA EPUBPOKUTTAPA, EKPPACOVTAI KUPIWG T yoVvidla TwV aIoc@aIpIvVWV,
EVW OTA B-AgP@OKUTTAPA TA YOVIOIQ TWV AVTICWHATWV.

QoT600 UTTApYXOUV Kal yovidla TToU KWOIKOTTOIOUV TTPWTEIVEG 01 OTTOIEG  €ival
ATTAPAITNTEG YIA TIG KOIVEG OOMIKEG KOl AEITOUPYIKEG AVAYKEG OAWV TWV KUTTAPWV
OTTWG YIO TTAPAdEIYUA TA YOVidIa TWV IOTOVWYV Kal Ta yovidla TTou KwOIKOTTOIoUV Ta
EvCupha TNG aVTIYPAPNAG.

lMNa autoug Toug AGyoug AoITTOV TTapaTtnEnenke Ot WETAEU Twv dUo BIBAI0ONKWYV

KAT1TOI01 KAWVOI ATAV idI0I KOl KATTOIO! OIAQOPETIKOI.

MN3. O1 duo vyovidlwpaTikéG PIBAIOBAKEC TTOU  KATOOKEUAOTNKAV a1mod  OUO
otrepuaTolwapia Tou idlIou avBpwTTou YE TN XPROoN Twv I8iwv v UPWY Kal Twv idlwv
MNXavIoPwy, gival S1aQopeTIKES. Mia yoviIdIwuaTIKr BIBAIOBNAKN TTEPIEXEI TO OUVOAIKO
DNA gvOG KUTTApPOU.

O ouvduaouOG TwV PNXAVICUWY TOU ETTIXIOOUOU Kal TOUu aveEdpTnTou GuvOUACouoU
TWV XPWHOOWHATWY €XEI WG CUVETTEID O€ KABE yaPETN va avTITTPOOWTTEUETAI £va
pMovadikd peiyga yovidiwv TTou Bpiokovial o€ OIAPOPETIKA XPWHOCWHATA Kal

TauTdxpova £va peiyua yovidiwy TTou BpiokovTal OTO 010 XpPWHUOCWHA.



ETITTAéOV 01 PICOI APOEVIKOI YAPETEG TTEPIEXOUV TO QUAETIKO Xpwudowua X Kal ol
AGAAoI pI00i To Y yvwpilovTag 0TI TO X XPWHOOWHA €£XEl HEYAAUTEPO UEYEBOG aTTd TO
Y dpa Kai dI0QOPETIKEG TTANPOPOPIEG.

Me Bdaon oAa Ta Trapamdvw Ta OUO OTTEPUATOCWAPIA TTEPIEXOUV OIOQOPETIKN
aAAnAouxia alwTouxwv Pdaoewv, kKoOPovTal o€ OIOPOPETIKEG BEoelic amd Tnv
TTEPIOPIOTIKA €VOOVOUKAEAON Kal B6a Owoouv BIAQOPETIKO aPIBPO PAKTNPIAKWY

KAWVWV.

M. To xpwpa patiwv akoAouBei QUAOCUVOETO TUTTO KANPOVOUIKOTNTOG KAl TO
AAANAGUOPPO YIa TO KOKKIVA PATIA EivVAl TO ETTIKPATEG.

2TO COUUTTEPOOUA QUTO KOTAAALAME TTOPATNPWVTAG OTI TO KOKKIVO XPWHO HATIWV
EM@aviCeTal JOVo OoTa BNAUKA ATOPO EVW T APOEVIKA ATOPO €XOUV POVO AgUKA
MATIO. TOo AAANAGUOPPO YIa TO KOKKIVO XPWHA HATIWV Eival ETTIKPATES YIOTI Ta ONAUK&
KAnpovéunoav 10 aAAnNASuop@o atmd ToV apoevIKO yovéd TOuG TTAPOAO TTOU O
ONAUKOG yovEag €xEl AEUKA PATION

Ocov agopd TO péyeBOG Twv  KeEpAIWY  aKOAouBei  autoowuikd  TUTTO
KAnpovopIkOTNTaG vyiati petapiBdaletal €gioou kal OTOUG OnAukoUg Kal OTOUG
QPOEVIKOUG aTroyévoug pe avaloyia 2:1. Qotéco atmd TNV QAIVOTUTTIKN avaAoyia 2
ME MeEYAAeC Kkepaieg: 1 PE MIKPEG OCUMTTEPAIVOUME OTI UTTAPXEl Kal Bvnolyovo
aAANAGUOP®O. Apa Ta aAANASPOPPA VIO TO PEYEBOC TWV KEPAIWV €ival TTOAATTAQ,
onAadn otov TTANBUC G uTTdp)Xouv 3 aAANAGUOPPA YIa TNV idla YEVETIKY BEan.

‘Eotw A1 10 aAANASPOP®O VI TIG HEYAAES KEPAieg, A2 TO AAANAOUOPYO YIA TIG JIKPEG
Kal a To Bvnolyovou, pe A1 va eival eTIKpaTéG Tou A2 Kal TO a o€ £TEpOfUywWTIa va
MNV aAAAGCEl TOV QAIVOTUTTO.

‘Eotw X" 10 €mKPATEC yia Ta KOKKIVA PaTIa Kol X* To UTTOAEITTOUEVO yIa Ta AEUKA
MaTia.

O1 yovoTuTIol TWV YovEwV gival ol ENG:

A1aX?Y x A2aXMX*
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OEMA A

A1. a) Mpddpouo MRNA:

5" UUCAUGGAAUUCCAUGAAAGGGUAGGGGAAUUCUAGCCC &
Qpipo mMRNA:

5" UUCAUGGAAUUCCAUGUAGGGGAAUUCUAGCCC 3

B) 8 apivotéa

A2.
a)
5 AATTCCATGAAAGGGTAGGGG 3

3’ GGTACTTTCCCATCCCCTTAA S’
B) 5 ATGAAAGGG 3
O yeveTIKOG KWOIKAG gival KWOIKAG TPITTAETAG, OUVEXNG, MN ETTIKAAUTITOUEVOG, ME
KwoIKOVIo €vapgnc 10 5 AUG 3’ kal kwdikovio AnEng 5’UAA3’, 5’UAG3’, 5’'UGA3’
TToUu 0ev KWOIKOTTOIEI KATTOI0 auIvogUu. H peTd@pacn Twv KwdIKOVIWV YiveTal PE
TTpooavaTtoAiouo 5’->3’ ammd Tnv aAucida MRNA TTou peTaypA@EeTal aTTd TO Yovidlo.
Ta kwdikévia BpiokovTal Kal oTnV KwdIKA aAucida Tou yovidiou dTTou avTi TNG PAcNS
oupaKkiAn uttdpyel n Baon Bupivn.
Ta BaktApia oTepouvTal pnxaviopgou wpigavong tou MRNA o1ote 10 S00uEVO

eowvio dev Ba atrokotrei atrd To MRNA Kal 8a UTTAPXElI OTO PHETAPPATINO MRNA.



H EcoRI 6trote cuvavtda Tnv aAAnAouyia: 5°-GAATTC-3’
3-CTTAAG-5 oT10 yovidiwua, kéBel KGBe
aAucida peTagu Tou G Kai Tou A (Me kateuBuvon 5'—3’) agrivovTag JovOKAwva akpa

a1ro aleuydpwTeg BACEIS OTA KOPPEVA AKPA.

A3.
a)

5’-GUCUAU-3
oAucida I: 3 TACAGAGAGATATACGGTAGTCAGATAAGTA 5
aoAucida II: 5 ATGTCTCTCTATATGCCATCAGTCTATTCAT 3’

B)
5 AUGAAUAGACUGAUGGCAUAUAGAGAGACAU 3

A4. H oMnlouyia prikoug 8 Pdoewv Tou rRNA 10U Ba OuUVOeBei e TN
OUMTTANPWHATIKA Kal avTITTapdAANAN aAAnAouyia oTnv S5 aueTa@pacTn TTEPIOXN TOU
MRNA €ivai n 5 AGAGAGAC 3.

Toéoo n aAucida Tou MRNA TTOoU TTPOKUTITEI ATTO T PETAYPOQr) TOU YyovIdiou Tng
eikOévag 4 600 KAl n KwOIKA oAucida Tou idlou gival CUUTTANPWHATIKY  Kal
QvTITTaPAAANAN JE TN METAYPAPOUEVN — KN KwdIKN aAugida Tou yovidiou autou. Apa
MRNA kai KwdIK aAuagida €xouv idia aAAnAouxia, uyoévo TTou oTnV KWOIKH aAuacida
avTi TNG Bdong oupakiAng Tou MRNA €xel Bupivn.

H trapammdvw aAAnAouxia 8 Bdacewv Ttou rRNA €ival CUPTTANPWMATIKY) ME TNV
aAAnAouyia 8 Bacewv oTo apioTeEPO Gkpo TNS aAucidag IV Tou yovidiou TTou @aiveTal
otnv €ikova 4. Apa auth gival n Kwdikr Tou aAucida kal To 5’ akpo Tng PpiokeTal
aploTepd Kal To 3’ Adkpo TnG Oe€Id, dedopévou OTI 0€ AUTOV TOV TTPOCAVATOANIO NO
avixveuetal aAAnAouxia kwdikoviou évapéng 5 ATG 3’ TTou akoAouBeital JeTd aTTod
aKéPalo apIiBuS TPITTAETWY (KWAIKAG CUVEXAG, TPITTAETAG KAl PN ETTIKAAUTITOUEVOG)
amd aAAnAouyxia kwdikoviou ARENc 5 TAG 3’ Bdoel Twv XAPOKTNPEIOTIKWY TOU

YEVETIKOU KWOIKA.



