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AIMNANTHZEIZ

OEMA 1°
A. 1.0, 2B, 3.5, 4y, 54
MONAAEZ 10 (2 INA KAGE QXTH EMIAOIMH)

B

1) Agng

i) apIviké

iii) TPOTTOTTOINCEIG, TTPOIVOOUAIVN, EVOIAUETOU, IVOOUAIVN.
MONAAEZ 6 (1 N'A KAGE ZQ>TH AE=H)

r.1-A, 2-Z, 3-A, 4-%, 5-Z, 6.2, 7.A, 8.A, 9.2
MONAAEZ 9 (1 'A KAGE ZQXTH EMIAOIH)

OEMA 2°

A.

1) /TO TPWTAPXIKO TUAMA KATA TNV QVTIYPA®r TOU OUYKEKPIUEVOU

XPWHOCWHIKOU TuruaTtog atmmoTeAEl N aAAnAouxia UGAAU, kaBwg PETA atrd auTn
ouvOEETAl BEOEUPIBOVOUKAEOTIOO e BAon T. ZUVETTWC TO MNKOG TOU TTRWTAPXIKOU
TUAMATOC gival 5 alwTouxec BATEIC.

[Na Tov UTTOAOYIONO TWV BeaWY Udpoydvou AauBAveTal UTTOWN OTI HETAEU

TWV  CUUTTANpwaTKWy  Bdoewv A-T 1 A-U avamruooovtal duo deouoi
udpoyovou Kal METALU TwV OCUPTTANPWHATIKWY Bdaocewv G-C T1peig deopoi
udpoyovou. H avTtiypaer] NS ev Adyw aAAnAouxiag 6a oAoKANPwOE he TN

2UvBeon Twv cUPTTANPWHATIKWY aAAnAouxiwv CAC kai CGT 1piv Kal JETA
TO TMAMA TTOU NN €Xxel avTiypagei, oroTe Kal 6a dnuioupynBouv 4 deouoi
udpoyovou peTatu Twyv duo feuywv A-T kal 12 deopoi udpoydvou HETAEU
Twv TE00dpwyV Ceuywv G-C.

ATTOUAKPUVGON TOU TTPWTAPXIKOU TUAMATOG, oTroTe Kal Ba omdcoouv 8
deopoi udpoyovou PeTatu Twy Ceuywyv U-A kal 3 deopoi udpoydvou peTagu
Tou Ceuyoug G-C, dnAadr Ba otrdoouv cuvoAikd 11 deouoi udpoydvou.
AvTIKOTAOTAON TOU TTPWTAPXIKOU TUAMATOC aTrd TNV aAAnAouxia
deofupiBovoukAeoTidiwv TGAAT, otodte kal Ba dnuioupynBouv 11 deouoi
udpoyovou.

2UVOAIKA yia TNV TTARPNn avtiypaery tou TuAWaTto¢ Ba otdoouv 11 decpoi
udpoyodvou Kal Ba oxnuaTiIoTouv 11+4+12=27 SeoOi.

MONAAEZ 4




i) KdBe veoouvtiBéuevn aAucida oxnuartietal amd TNV €vwon TTOAAWVY
VOUKAEOTIBIWV HE 3'-5" @uao@odieaTepikd Oeoud Kal dpa O TTPOCAVATOAICHOS TNS
givar 5°—»3". H ouvBeon tn¢ BuyatpikA¢ aAucidag apxidel ammd Ta TTPWTAPXIKA
TUAMATA, evw KABe véa aAuaida cival avTiTapdAANAN TNS uNTPIKAS, dnAadn 1O
3'dKkpo TNG Miag eival atrévavt atrd 10 5°'aKpo TNG AAANG. ZUVETTWC Ta AKPA TWV
duo aAucidwv eival:

Ouyartpikn aAucida: 5 U G A A UTTCTCATG A 3%
MnT1pIkf aAucida: 3G T G A CTTAAGS GTA AT CTGTCAY¥%
MONAAEZ 2

iii) H avtiypaery Tou DNA yivetal ye nuiocuvtnentikd 1potro dI6TI EETUAIyETAI

n SITTAR €AIka Kal KABe aAuaida AsiToupyei WS KAAOUTTI yia Tn oUvBeon diag véag

OUMTTANPWHATIKAC aAucidag. Kar™ autdv Tov 1pOTTO TTPOoKUTTITOUV dUO BuyaTpikd

MOPIa TTAVOUOIOTUTTA E TO WNTPIKO, KABE €va atrd Ta OTToia atToTEAEITAl ATTd Mia
TTOAIQ KaIl hia Kavoupyia aAucida.

MONAAEZ 2

iv)- Ta kupia évqupa TTOU CUMMETEXOUV OTnV avTiypa®r eivar o DNA
TToAupepaosg. Etreidn 1a £viupa autd Sev £xOuv TNV IKAVOTNTA VA apXioouv Tnv
avTiypa®r, Ta KUTTapa SIaB€TouV £va EIBIKO OUMTTAOKO €vIUMWY TTOU OVOUAZETal
TTPIMOCWMA, TO OTT0I0 CUVBETEl OTIC BEoelg €vapéng TNG aQvTiypa®ris MIKPA
TuAMoTa RNA, cuutrANPWHATIKA TTPOG TIC UNTPIKEC AAUGi®EC TTOU ovopalovTal
TPWTAPXIKA TuAuata. O1  TTOAUPEPAGEC OTn  CUVEXEIQ  ETTIUNKUVOUV Ta
TTPWTAPXIKA TUAMOTA, TOTTOBETWVTAC OEOEUPIBOVOUKAEOTIOIO ATTEVAVTI ATTO TIC
MNTPIKEC aAuaideg Tou DNA.

Eival wotégo yvwoTtd Ot yia kdBe tuiua DNA 10U QVTIyPAQETal, N
ouvBean NG Miag aAucidac yivetal he TPOTTO OuveEXN Kal TNS AAANG HWE TPOTTO
acuvexn). Ta TTPWTAPXIKA THAMATA TOTTOBETOUVTAI £TTIONG O KaBéva atrd Ta
TUAMATA TNG aAUCi®aC TTOU GUVTIOETAI E aguvEXT TPOTTO.

MONAAEZ 2

v) H motétnta ¢ avriypagrc e€ac@alietal péow Twv akOAouBwv
MNXQVIOUWV:

e O1 DNA toAupepdoeg eTTIAéyouv KABE @opd Tn cwaoTrh BAcn KaTd
TN ouvBeon TNC véac aAucida¢ ouuPwva JE TOV Kavova TNG
OUMTTANPWHATIKOTNTAC.

e O1 DNA moAupepdoec OlopBwvouv TuxOv AdBn TOUC KOBWC
“BAéTTOUV” KAl QTTOMAKPUVOUV  VOUKAEOTIOION TTOU oI  idIEC
TOTTOBETOUV KATA TTAPARACN TOU KAVOVA CUUTTANPWHATIKOTNTAC KAl
Ta TOoTTOBETOUV CcwaoTd. H avtiypagry Tou DNA civalr atrioteuta
aKpIBAC KaBw¢ povo éva voukAeotidio ata 100.000 utropei va
EVOWMaTWOEI AavBaaopéva.



e Ta AGOn T0U Bev diopBwvovtar amd 1Ic DNA TtToAupepAoEC
emodlopBwvovtal e PeEyYAAO TTOo000Td atmd €1dIKA €TIBIOPOWTIKA
évfupa Kol O  apIBuog  Twv  AaBwv  TTEpIopieTal  OTOUG
EUKOPUWTIKOUC OpyavIoHoUC aTo éva ota 10'°.

MONAAEZ 6
(2 TIA KAOE MEPINTQZH)
B.

i) KdBe €ido¢ avtiowuaTtog tmou avayvwpilel évav avTiyovikdé KaBopioTn
TTapdyeTal atmd pia opdda ouoiwv B-AEU@OKUTTAPWY, TO OTTOIO ATTOTEAOUV €vav
KAwvo. Ta avTiowparta TTou TrapdyovTal atrd €vav KAwvo B-Agp@okuttdpwy
OVOMAZovTal HOVOKAWVIKA QVTICWHATA.

MONAAEZ 3

i) Ta JOVOKAWVIKA avTICWHATA Eival TTOAU anuavTika otnv laTtpikry Kabuwg
METAEU TWV TTOIKIAWY EQAPHOYWV TOUC QTTOTEAEI KAl N XPNOIMOTTOINCH TOUG WC
€CEIOIKEUPEVA QAPUOAKA EVAVTIOV TTABOYOVWV HIKPOOPYAVICHUWV.

MONAAEZ 1

Mia evdiagpépouca €@apUOyr) TOUC OXETIKA ME Tn OepaTtreia acBeveiwv
agopd TN Bepatreia Tou Kapkivou. Ta KAPKIVIKA KUTTAPQ €XOUV OTNV ETTIPAVEIA
TOUG WEYAAN TTOIKIAIG avTIyOvwy TTou dEV UTTAPXOUV OTA QUGCIOAOYIKA KUTTAPA TOU
OPYQVIGMOU Kal ovoudlovTal KapKIVIKA avTiyova. Kat™ autdév Tov TpOTTo Egival
duvatd 'va KOATOOKEUQAOTOUV  WOVOKAWVIKA QVTICWHATA | EVAVTIOV -QUTWY TwV
avTIyOvVWV. Ta JOVOKAWVIKA QvTICWHOTA gival TTOAU €I0IKA [IOVO YIA TA KAPKIVIKA
KUTTOPQ ~ KQI  PITOPOUV  va  Vivouv = “LETOQOPEIC”  IOXUPWY  QVTIKAPKIVIKWY
Qapudkwy. Otav eicaxBouv cTov opyaviopod Bpiokouv kKal TTPOCBAAAOUV TOUG
KAPKivOuC-oTOXoUC. Ta avTIKAPKIVIKA @ApUOoKa TTou - €ival  ouvoedepéva e Ta
QVTICWMATA dPOUV KaTeuBEiav OTa KAPKIVIKG KUTTAPA Kal Ta KATAOTPEPOUV.
Emitpétrouv €101 T BgpaTTeia e aTTOQUYN TNC XEIPOUPYIKAG ETTEMRAONG KAl TWV
OUOAPEDTWY ETTITITWOEWY TNG XNMUEIOBEPATTEIOG.

MONAAEZ 5
(ZYNOAO 8 MONAAEZ)

OEMA 3°
A.

i) To ueTaAlAaypévo yovidio TTou euBuvetal yia Tnv aoBéveia TNG
OPETTAVOKUTTAPIKNAC avaiyiag oupBoAiletal pe B° evwd pe B oupBoAiletal 1O
QuUGIoAOYIKO aAANASUop@o yovidio. AcBeveic PeE DOPETTAVOKUTTAPIKY avaidia
(6TTw¢ 1O TTaIdi TWV £V AOYW Yyovéwv) eival oudluyol yia to yovidio B°, dnAadn
éxouv yovotutro B°RS. To dropo kAnpovounoe éva petaAAaypévo yovidlo atrd
KABe yovéa Tou Kai €meEIdf] Ol OUYKEKPIMEVOI yoveic Oev  eugavifouv Ta
CUMTITWHATA TNG Q0BEVEIQC CUUTTEPAiIVOUME OTI TTPOKEITAI yIa £TEPOlUya AToua
WG TTPOC TN CUYKEKPIKEVN 1I016TNTA, dNAadK yia @opeic pe yovoTuTro BRS .

H diaoTaupwaon Twy atohwy autwyv EXEl WG EENC:



MaTpIKA YEVIA BR° ® BB®
FapéTeC B, B° B, B°

F1 BB. BB°, BB, BB
COVOTUTTIKA avaAoyia: 188 : 2BR° : 1B°B°

H avaAoyia yovoTUttwy TTPOKUTITEI AOyw TOU TTPWTOU vOpou Tou Mendel oxeTikd
ME TO DIaXWPICHO TwV AAANASHOoPPWY Yovidiwy, CUUPWVA HUE TOV OTTOI0 OTaV
TTapdyeral €vac yapétng diaxwpilovial 1a U0 oudAoya XPWHOCWHATA Kal
OUVETTWC Ta dUO aAAnAdpop@a yovidia. MapdyovTtal wS €K TOUTOU YOUETEG TTOU
TTEPIEXOUV KABE €va atrd Ta dUO aAANASUop@a o€ ion avaloyia evw ol aTTdyovol
TTPOKUTTTOUV QTTO TOV TUXQIO CUVOUACHO QUTWY TWV YOUETWV.
MONAAEZ 5
i) H kUpia aipoo@aipivny Twv QUOIOAOYIKWY evnAikwy, HbA, atroteAeital
atmd TE0oePIC TTOAUTTETITIOIKEC aAucideg, dUo a kal duo B, kal dlapépel oTA
QUOIOAOYIKA ATOMO O€ OXEON ME €KEiva TTOU TTACXOUV ATTO BPETTAVOKUTTAPIKN
avaidia.  H Ola@opd evroTrieTal OTO €KTO AMIVOEU TNG PB-TTOAUTTETTTIOIKAG
aAucidag, 6TTou 10 YAouTtauiviké ofU avtikaBioTtatal atrd BaAivn. H petaAAayuévn
aloo@aipivn, OupBoAiletal w¢  HbS. Ta drouya Tou Tdoyxouv  atrd
OPETTAVOKUTTAPIKN avaidia Trapdayouv yévo HbS kai kaBéAou HbA
MONAAEZ 3

i) H guxvotnta Twv aTohwy PE BPETTAVOKUTTAPIKA avaidia (0TTwe Kal B-
BaAaccoaipia) ‘eival au€nuévn O€ TTEPIOXEC TOU KOOHOU OTToU  £U@avICoTav
eAovoaia, pia €k Twv. OoTroiwv €ival n AvatoAikr) A@pikr). To yeyovoc autd
OQEIAETOI OTNV AVOEKTIKOTNTA TWV QOPEWV: OTNV TTPOCROAA atrd 10 TTAACHWDIO
(TTPwWTOlWO) TTOU TTPOKAAEI TNV €Aovoaia, emmeidn Ta €puUOPOKUTTaPd TOuC dev
EUVOOUV TOV TTOAAQTTAQGCIOOMO TOU. ZUVETTWC, N TTPOoCTacia TTou TTpocdidel n
METAAAAEN WC TTPOC TNV EAOVOCIia ATTOTEAEI £va TTAEOVEKTNMA, TTOU TTAPEXEI GTOUC
Qopeic augnuévn mBavoTnTa £MIRIWCNC KAl avaTTapaywyng.

MONAAEZ 2

iv) H dpetravokutTapikr avaidia givar pia atrd TIG AiyeC YEVETIKEC AOBEVEIEC
TNG OTTOIAC O PNXAVIOHOG dnuioupyiag €xel MeAeTNOE B1E€oBIKA. AuTO TTapPEXEl TN
duvartoTtnta didyvwaong TNG acBéveiag YE TN XPNOIKOTToINGN SIa@dpwyV TEXVIKWY,
OTTWCG N doKIPagia SPETTAVWONG TTOU ATTOTEAEI TNV TTAPATHPNGCN TNS HOPPOAOYIag
TWV EPUBPWYV KUTTAPpWY C€ ouvlnkec EAAEIWNnC ouyovou. MNa tn didyvwon NG
idla¢  aoBévelac XPNOIMOTTOIOUVTAI  ETTIONG  TEXVIKEC TIOU  ETTITPETTOUV  TOV
mTpoadiopioud TNG aipooaipivng HbS ota epubpokutrapa OTTwWG Kal TOV
gviomopd Tou peTaAAaypévou yovidiou B° pe popiokry didyvwaon, dnAadn
avaAuon NS aAAnAouxiac Twv Bacewv Tou DNA. Katd Tov TTpoyevvnTIKO €AEYXO
n d1dyvwon TNS acBéveiag gival EQIKTA JOVO PMECW TOU EVTOTTIOMOU TOU yovidiou
B%, KABWC e TIC HEBOBOUC TTOU TTPOYMATOTTOIEITAI JEV  QTTOMOVWIVOVTA
EPUBPOKUTTAPA TOU EUPRPUOU OAAG euBpPUIKA KUTTapPO atrd TO apviakd uypo, oTa



otroia  Oev ekppdlovTal Ta yovidia TTou €uBuvovtal yia T OUvBeon TNG

QIHOCPAIPIVNG. MONAAEZ 5

B. H vyovidiokry puBuion oto emmimedo NG METAYPAPNC OTOUC
TTOAUKUTTAPOUC  EUKAPUWTIKOUC OPYAVIOUOUC TTPAYMATOTTOIEITAl  MECW  €VOC
QapPIBUOU PNXAVIoUWY, Ol OTToiolI EAEyXOUV TTola yovidia Ba peTaypa@ouv r/kal HE
TTolI0 TOXUTNTA Oa Trpayuatotroin®ei n uetaypagr). Kar™ autdév tov T1pOTTO N
peTaypaen ival n diadikacia n otroia kaBopilel TToia yovidia B6a ekppacToUV, C€
TTOIOUC I0TOUC TWV TTOAUKUTTOPWY EUKAPUWTIKWY OPYQVICHWY KAl G€ TTola oTadia
avaTrTuénc. Q¢ aTtroTEAEOMA, 0€ KABE OuAda KUTTAPWY TWV OPYAVICHWY QUTWVY
ekppalovtal  OIOQOPETIKA  yovidia. ZT1a TTPOdOPOMa  €PUBPOKUTTOPA,  Via
Tapddeiyua, ek@pdalovial Ta  yovidla  TwV  AIMOCQAIPIVWV eV  OTa  B-
AEPQOKUTTOPA Ta yovidia Twyv avTicwpdTtwy. H e€eidikeuon Twv KUTTAPpWY yia va
EKTEAECOUV ETTIMEPOUC AEITOUpYieC ovouddletal KUTTAPIKA BiagopoTtroincn Kai
emTeAEiTal OTa ApXIKA oTddIa TNG EPPpuoyEveons. ETiiTAéov o€ kKABe KUTTApPO dev
TTapdyovTtal OAeC oI TTPWTEIVEC O€ KABe Xpovikr aTiyur). To KUTTapOo XpPeldleTal
KABOe TTpwTEivN O CUYKEKPIMEVN TTOCOTNTA KAl Ol TTPWTEIVEC evOC KUTTApPOU dev
TTaPAyovTal O€ i0EC TTOGOTNTEC.

210 DNA Twv €UKOpUWTIKWY KUTTApwY KABe yovidlo é€xel 10 OIkO TOU
UTTOKIVNTA Kal METaypageTal autovoua. H RNA TToAupepdon AciToupyei HE TN
Bonbeia TPWTEIVWY, TTOU ovopalovtal peTaypagikoi Trapdyovreg. Movo Ttou
OTOUC E€UKOAPUWTIKOUG OPYAVIOHOUG Ol METOYPAQIKOI TTAPAYOVTEC TTApPOoUCIalouV
TeEpdoTiIa  TTOIKIANia.  KdBe  KUuTTAPIKOG TUTTOC  TTEPIEXEl - OIOPOPETIKG  €idn
METAYPAPIKWY ~ TTAPAYOVTWY.  AIQQOPETIKOC  CUVOUAOHOC  HETAYPAPIKWV
TTapayoviwy pubuilel tn ueTaypagr kdBe yovidiou. Mdévo otav 0 owoTdC
OUVOUAOMOC TWV METAYPOPIKWY TTaPAYOVTIWYV TTPOCOEOEl OTOV UTTOKIVNTH €vOC
yovidiou, apxiZel N RNA TToAuhEpAon TN PETAYPAPr) TOU YoVISiou auTou.

MONAAEZ 10

OEMA 4°
i) H TtrepiopioTtikr) evdovoukAedon EcoRI avayvwpilel Tnv aAAnAouxia

Bacewv 5 GAATTC 3’ kal TNV CUNTTANPWHATIKA TNG. OTTOoTE CUVAVTAOEl TNV €V
ASyw aAAnAouyia kOBel KABe aAuaida peTatu tng G kal NG A (ME kaTeuBuvon 5'—
3’) agrjvovtac povokAwva Aakpa atmd aleuydpwTeC BAoelg, OTTwe TTapouaialeral
QKOAOUBWC:

5 GIAATTTC 2

¥ CTTAAG Y

74 3

5 G 3 55 AATTTCUZ
33 C T TAAY¥® 3 G ¥



Eivar @avepd mTw¢ oe KABe povokAwvo Akpo TOoUu BpaucuaToC TTOU
TTPOKUTTTEl aTTd TNV €TTidpacn TG EcoRI 10 mTpwTo voukAeoTidio éxel Tavra 5
eANeUBEPO Akpo. ETropévwg ta eAelBepa dkpa tou TuipaTto¢ DNA opilovTal wg
QKOAOUBWC:

5 . o’ aAuaida . 3’
Y FONIAIO
3 B’ aAugida 5
MONAAEZ 3

MNa 1N peTaypan gival yvwaTo OTi:

» O utrokivnTtA¢ BpiokeTal TTAvVTOTE TTPIV ATTO TNV apxn KABe yovidiou.

»Exel mpooavatoAioud 5—3’, apou n RNA TtoAupepdon ocuvdéel Ta
piBovoukAeoTidla  TTOU  TTPOCTIOEVTAl TO €va  META TO AAAO, Me 35
QWO POBIECTEPIKO DETUO.

PH aAucida RNA Tou ouvtiBetal  €ival  CUMTTANPWUATIKA KAl
QvTITTAPAAANAN TTPo¢ TN Mia aAucida tnc dITAAC €Aika¢ Tou DNA, n otroia
ovopddeTal un KwoIKA.

O1 Tpoavaepduevol Adyol Ioxuouy otav n B’ aAuaida Tou yovidiou givail n
MN KWJIIKK.

MONAAEZ 7

i) KatdAAnAn gival n repioploTikr evdovoukAeaan EcoRlI.

MONAAEZ 3

Aot

H trepiopioTik evdovoukAedon H €ival akatdAAnNAn KaBwg¢ oto TTAAGidIo
utTdp)ouv duo BEceIC avayvwplong kal oétav emdpdael oe autd Ba Kotrel oe dUo
onueia. Kar’ autdv 1ov 1pOTT0 0 POopEQC KAWVOTTOINGNGS 6a KATACTPAYE.

H ~tepiopioTikr) evdovoukAedan B eival - akatdAAnAn 3161 n Béon
avayvwpiong Bpioketal otn B€on évapéng avtiypa®nic Tou TTAACGHIBIOU, ETTOUEVWIG
N EVOWMATWGN Tou yovidiou aTo €0WTEPIKO TNS aAAnAouxiac autric Ba kabioTd
aduvaTn TNV avTiypa®r) Tou avacuviuacouévou TTAACGHISIOU GTO KUTTAPOTTAAC A
TOU KUTTAPOU EeVIOTN.

H trepiopioTikry evdovoukAedon N eival €mmiong akatdAANAn d1dTI UTTAPXEI
Béon avayvwpiong TNG aTov uTToKIivnTr Tou yovidiou. Otav emdpdoel oTO TUAUA
Tou DNA Ba KataoTpEéWel TOV UTTOKIVNTH ME QTTOTEAEOUA va KaTaoTei aduvatn n
METAYPAEPr TOU YOVIBIOU OTO KUTTAPOTTAQCHA TOU KUTTAPOU EEVIOTN.

KatdAANAn TtrepiopioTikr) evdovoukAedon civar n E, n omoia av kai Ba
KATAOTPEWEI TO YOVidIo avOeKTIKOTNTAC TOU TTAQCMIDIOU OTN OTPETTTOMUKIVN, €V
TOUTOIC TO TrAaoMidio OlaB€tel €va  emTTAéov yovidio avBekTIKOTNTAC OTNV
QUTTIKIAiVN, MECW TOu oOTroiou Ba emiTeuxBei N €mmAoyr] Twv BAKTNPIWV TTOU
dExovTal TO avacuvBUACHEVO TTAACHIDIO.

MONAAEZ 12



