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B2. X0vBeon DNA Ba yivelr oto popo A, evod odvBeon DNA dev Ba yivel ota
uopla B ko I

Ta kOpuo évlopa mov cvppetéyovv otnv avirypoen tov DNA ovoupdlovral
DNA molvpepaoces. Emedn ta évlvopa avtd oev €ovv v 1Kavothto Vo
apyiocovv TNV ovtiypaen, TO KOTTOPO &xel €va €01KO GOUTAOKO 7OV
amotereiton amd mwoAd Evivpo, TO0 TPUOCMLN, TO omoio cuvBéTel oTig Boelg
évapéng ¢ avtiypaeng pkpd tunuoate RNA, couminpopoatikd mpog Tig
UNTPIKEG 0AVGIOES, TOL Omoio OVOUALOVTOL TPMOTOPYIKE TULOTOL.

O1 DNA moAvpepdosc Aettovpyovv povo mpoc kabopiouévn kotevbvvon kot
tonofetodv ta vovkAeotidoww oto ghevbepo 37 dkpo g dco&upPoing tov
teAevtaiov voukAeoTdiov KABe avamtvocsouevnc aivcidag. ‘Etol, Aéue ot
avtiypaen yivetow pe mpocoavatoMoud 5 mpog 3°. Kdbe veoovvtiBéuevn
aAvcida Ba éxel mpocavatolopnd 5’ —3".

Enopévac, novo oto popto A vrapyet €va erevbepo 3° Akpo 6to omoio pmopet
va ovvdebel 1 DNA moAvpepdon dote va To EXUNKOVEL LE KOAOVTL TNV GAAN
aAvcida Tov popiov. o 1o Adyo avtd cvvBeon DNA pmopel va yiver povo cto
puopo A.

B3. a. To dtopo givor OnAvkd

B. H ypopocopikny avopaiio mov gEpeL 1o GTOHO VoL TO cuvopouo Turner.

y. Ta dropo pe ocvvopopo Turner €xovv PULGIOAOYIKO OPIOUO CVTOCMOUIKOV
ypopocoudtov (44) aArld pévo éva ypopdcopo X and to (g0yog TV



QLAETIKOV Ypopocopdtov (XO). Avt) eivor 1 Hovadikn povooopio mov Eyet
Bpebel otov dvOBpwmo. Ta dropa dev epEaviCovyv dELTEPOYEV YOPOAKTNPICTIKA
TOV UAOV, TTap’ GAO TOL £Y0LV POVOTLTTO ONAVKOD aTOHOV Ko givarl oTElpa

0. To dtopo pe ocvvopopo Turner €xel 6Tov KOPLOTLTO TOV 45 YPWOUOCHUATOL.
Kdabe @uolohoyikd HETOQACIKO YPOUOCOUN OTOTEAEITAL OO 00O AOEAPEG
YPOUOTIOES, Ol OTTOlEG CLYKPATOVVTOL GTO KEVIPOUEPid0. Emeldn kabe adeipn
ypopatida eivar éva popto DNA, oty ewova 2 anewkoviCovtar 45 x 2 = 90
popro DNA.

B4. Avt €xel oc 6tO)0 va «d1opfdce TN yeveTikn PAAPN elcdyoviag 6Tovg
acBeveic PLGIOAOYIKE AAANAOLOPPO TOV LETAAAAYLLEVOL YOVISiov. ATtapaitn T
TpoHTOOEST Yo TNV EQAPUOYT TNG YOVIOLoKNG Oepameiag elva, exTOg

and ™V KAovomoinon Tov vmrevOuVoL YoVIdiov, Kol O TPOGOIOPIGUOS TMOV
KLTTAP®V oL gpeavifovv ™ BAAPN and v acBévela. Me T pebddovg g
yoviolakng Oepameiag de yivetal avtikatdoTooT TOV HETAAAAYUEVOL YOVISTiOL
oT0 KOTTOPO TOL OPYOVIGHOD OAAL EVGOUATMOT] TOV PVGIOAOYIKOD OVTLYPAPOL
TOU OTO YOVIOIOUO GLYKEKPUEVOV COUOTIKOV KLTTAP®V. ZVVETMG OF
petafipdletal oToug 0moydvoug.

OEMAT

1. Mo To XpWHa TOU CWHATOC UTTIAPXOUV 3 0lUTOOWHILKA TTOAAmAG oAAnAGpopda. Eotw:
K!: to aAAnAdpopdo yla To KiTpvo Xpwpa,
K2: to aAAnAOHOPdO YLa TO HOUPO XPWHOL KOt
K3: to aAAnAOpopdO yLa To AOTIPO XPWHO.
H datvotumikn avaloyia Twv amoyovwy ivat:
1 e HaUPO XPWHO CWHATOGC :2 HE KITPLVA XPWHA CWHATOG: 1 e AOTIPO XPWLA CWLOTOG
Apa to aAAnAduopdo K* eival emkpatég twv K? kat K kat to K? erkpatég tou K3 kat ot
YOVOTUTIOL TWV YOVEWV YLO TOV CUYKEKPLUEVO Yapaktnpa Ba eivat:
P yevid: K1K3 x K2K3
Mapatnpolpe OtL amdé tn Slactavpwon mpokumtouv 160 OnAukol amoyovol kot 80
opoevikol. Apa uttdpyel puAloolvdeto Bvnolyovo aAAnlopopdo. Eniong mapatnpolpe otL
UTIAPYOUV LOVO QmmOyovoL OL OmoioL mapayouv thv mpwteivn A kot kaboAhou amdyovol mou
Sev TNV mopdyouv. EMopévwg:
XA: T0 aAAnAdpopdo Tou eival urtebBuvo yia T cUVBeon TS TPWTEVNG A Kot
X% to aAnAdpopdo mov dev cuvbEtTeL TV MPwTEivn A, To omoio elval kat Bvnolyovo.

OL cuvoAkoi yovotumol Twv yovéwy sivat: KIKCXAX® (x)  K2KEXAY

KXA KX K3XA K3X*

K2XA KKEXAXA KLK2XAX® K2K3XAXA K2K3XAX®




K2Y KK2XAY KXY K2K3XAY K2K3XY
K3XA KHKXAXA KHKEXAX® K3KEXAXA K3K3XAX®
K3Y KK3XAY KXY K3K3XAY K3K3X* Y

Ta atopa pe yovotumo XY nmebaivouv kal n ¢pavoTurikn avaloyila Twy omoyovwy eivat:

4 BnNAUKA pE KITpVO XpwHo Kol Ttapaywyn mpwtelvng A: 2 BnAukd Pe pavpo Xpwupa Kol
napaywyn mpwteivng A: 2 BnAUKA pe ACTIPO XPWHA KoL Ttapaywyr MPwTeivng A: 2 apoevIKa
UE KITpLVO XpWwHO KAl TTapaywyn mpwteivng A: 1 apoevikd Je HoUpo XpWUO KAl Tapaywyn
MPpWTeivng A: 1 apoevikO UE AOTIPO XpWHA Kol mopaywyn mpwteivng A. H avaloyia
4:2:2:2:1:1 eival ion pe v avohoyia 80:40:40:40:20:20 mou &lvetol, EMOUEVWC N

Slootavpwon e€nyel Ta anoteAéopota tng Aoknong.

Napatipnon: H doknon Ba prnopouos va AuBel kal oav dtactavpwon TPLReLSLeHoU, av o

Bvnolyovo yovidlo ntav Slahopetikd amd to yovidlo mou dnpLoupyel tnv mpwItsivn A.

2. H dactavpwon HE TNV OMOLOl UTTOPOUME vo. SLOMIOTWOOURE av To yovidlo eival
OUTOOWMLKO 1 $UAOCUVEETO eival €va BNAUKO HE WULKPEG KEPALEG UE EVOL APOEVIKO UE
MEYAAEC Kepaieq.

Av 10 YoViSLo KANPOVOUELTAL UE QUTOOWLILKO TPOTIO:

‘Eotw: M: to aAAnAdpopdo mou Snpoupyel LeYAAO UAKOG KEPALWV
U: To aAAnAopopdo mou SnULOUPYEL UIKPO UNKOG KEPOLWV

To opyég BnAukd €xel yovoTUTIO W, EVW TO OULYEG APOEVIKO €XeL yovoturmo MM. H
Slootavpwon eival n e€nc:

Pyevid: pu (x) MM

VOUETEG: U M

F1yevia: Mu
@. A: 6Aol oL amdyovoL £XouV KEpaleG LEYAAOU UAKOUG

Av 10 yovidlo kAnpovoueitat pe puAocUVEETO TPOTO:

‘Eotw: XM: to aAAnAopopdo mou Snpoupysi peyaAo HiKOG KEPOLWY
X*: to aAAnASpopdo ToU SnLOUPYEL UIKPO UNKOG KEPOLWY
To apwyéc BnAukd €xel yovoturo XXM, evw To apyéC apoevikd €xel yovotumo XMY. H
Slaotaupwon gival n e€nc:
Pysvid:  X¥X* (x) XMy
youétec: X+ XMy
Fiyevid:  XMXH, XHY



@.A: 6hoL oL BnAukol amoyovol €xouv Kepaileg peyd@Aou MAKOUG Kol OAOL OL apoevikol
QTIOYOVOL £XOUV KEPALEC LLKPOU NKOUG.
Me Bdon ta amoteAéopata NG SlaoTavpwong Unopol e va SLAMLCTWOOoUE av To Yovidlo

KANpoVoELTaL LE AUTOCWHLKO N e dUAOCUVEETO TPOTIO.

3. Me tn S1a81Kaoia TOU HETOOXNUATIOUOU SNpLloupyolVTaL TPELG KaTnyopleg Baktnplwv:

¢ Boktipla mou MPocEéAofav TO AVACUVOSUNOUEVO TIAACULSLO. 2TO avaoUVSUAGOUEVO
mAaopiblo To yovidlo tng mpwteivng A evowpatwvetal oto 1° Sopikd yovidlo tou
omepoviou tNG AaKTOINC Kal To amevepyomolel. Emopévwe, ta Baktipla autd eival
avOeKTIKA oTNV QKA ivn, aAAd Sev pmopoUv va Slacmtdcouy tn Aaktoln.

e Baktnplo ou mpocéAafav To Un avoouvduoopévo TAaoUiSo, dnAadr mAaouibio
TIoU £avaEyLve KUKALKO, Xxwpig va mpooAdfel to cDNA tng acknong. Ta BaktApla autd
elval avBekTikA otnV aumikiAivy Kal prmopouv va dltacmdcouy tn Aaktoln.

e Baktpla mou Sev mpooélaBav kamolwo TAaouidlo. Ta Pakthpla autd dev eival
OVOEKTIKA OoTNV aItiKIAlvn Kat &gv pmopouv va Slacmdocouv tn Aaktoln, agdol oto
OUYKEKPLUEVO PBaktnplako otéhexoc E. coli 6ev Aettoupyel To omepovio g Aaktolng
TIOU UTTAPXEL 0TO KUPLO popLo DNA.

TNV KaAALEpyela A UTIAPYXEL auMIKIALVn Kal wG TNy avBpaka xpnotpomoleital n yAukoln.
Emouévwe, otnv KaAALEPYELa aUTH avamtuooovtol To Baktipla UE TO AVAOUVSUAGUEVO
mAaopiSlo Kal Ta BOKTNPLA LE TO KN OVACUVSUACUEVO TIAACULSLO.

Ytnv KaAALépyela B umtapyel opmikiAivy Kal wg tnyn avbpaka xpnotgomoleital n Aaktoln.
Emopévweg, otnv KoAALEPYELD QUTA  avoamtuooovtal HOVo Ta PBakthpla UE TO U

QvVAoUVSOUOOUEVO TAACLSLO.

OEMA A

Al. To ¢ucloloyikd aAAnAopopdo Sev kOBetat amd tnv EcoRl, evw to petalaypévo
oaAAnAopopdo kOPetal pio popd. Emopévweg, av to TuApa DNA evog atopou dnuloupyel,
peta tn Spacn tng EcoRl, 2 &i6n koppatiwv DNA, t6te TO ATOMO Pépel poOvVo TO
petaAaypévo alnAdpopdo. Av to tuipa DNA evoc atdpou Snuoupyet 1 ei6og koppatiou
DNA, t0Te T0 ATOpO Pépel HOVO TO PuUOLOAOYLKO OAANAGHOpdo. Av To Tuuo DNA gvog
otopou dnpoupyet 3 £i6n koppatiwv DNA, ToTe To Atopo gival eTepoluyo. ALOKPIVOULE TNG
£€NC MEPUTTWOELC:

Av n 0.09£€veLa KANPOVOUELTOL UE OLUTOOWLLLKO ETILKPOTH TPOTO:

A: T0 aAAnAGpopdo ou TipoKaAel TNV acBévela,

a: To puclohoykd aAAnAdpopdo



To atopo I3 Snuovpyei duo eidn Tunuatwyv DNA pnkoug 600 Z.B. kot 400 T.B., emMopévwg To
ATOUO aUTO PEPEL HOVO TO PeTaAAaypEVO arAnAopopdo kal €xel yovotumo AA. To atopo |,
glval UYLEC EMOPEVWG £XEL YOVOTUTIO . TO ATOMO QUTO EMPETIE VO £lXe KANPOVOUINOEL £va o
oTo Atopo I3, kATl mou Sev oxUeL. EMOPEVWG amoppimteTal n MepimTtwon TG AUTOCWHLKAG
ETUKPATNC KANPOVOULKOTNTOC.

Av n 0.09£veLa KANPOVOUELTOL UE AUTOOWLLLKO UTIOAEUTOUEVO TPOTIO:

A: T0 puactloroyko aAAnAopopodo,

o: To aAAnAOpopdo Tou TpokaAel TV aoBévela

To atopo Il; dnuloupyel éva €idog tunpato¢ DNA pnkoug 1000 I.p., EMOUEVWG TO GTOUO
auTto dEpeL povo to ducoloAoyilkd arlnAopopdo kat €xel yovotumo AA. To atopo |3 maoyel
EMOPEVWCE EXEL YOVOTUTIO 0. TO ATOMO QUTO ETIPETE VOl EIXE KANPOVOUNCEL £VOL AL OTO ATOUO
II, kAt mou O&ev loxVel. Emopévweg amoppinmtetal n mMePIMTWON TNG QUTOOWLKAG
UTTOAELTTOEVNC KANPOVOLLLKOTNTOG.

Av n aoBgvela kKAnpovopeitatl pe puAocUVEETO UTTOAEUTOUEVO TPOTIO:

XA: 10 pucLoroykod aAnAdpopdo,
X% to aAnAopopdo mou npokalei Tnv acBévela
To atopo I3 dnuioupyel SU0 i8N TunUAtwv DNA pnkoug 600 Z.B. kat 400 T.B., eMopévwg TO
ATOWO AUTO PEPEL HOVO TO peTaAAayUEVO 0AANAGLOpdO Kal XL YyovoTumo XX To dtopo
Il, Snuoupyet éva sidog Tunpatog DNA pnkoug 1000 T.B., EMOUEVWE TO ATOMO AUTO dEpPEL
povo to PuctoAoykd aAAnAopopdo Kat £xeL yovoturo XAY. To GTopo |i AOXEL EMOUEVWE
€XeL yovoTtumo X°Y To dtopo o éxel éva X* aAAnAopopdo emeldf eival vylég kot va X*
oAAnAopopdo, To omoio kKAnpoSOTNoE OTO YO TNG TIOU TIAOXEL. EmMopévwg £xel yovoTtumo
XAX®, Ta maparndvw daivovtal kot ano Tnv Stactavpwon:

Pyevid: XY (x) XAX®

VOuETeG: X% Y XA X©

F1 yevid: XAXY, XaX, XAY, XaY
H dlaoctalpwon emBeBalwvel Ta anoteAéopata, EMOUEVWE N aoBévela kKAnpovoueital e

$dUAOCUVOETO UTIOAELTTOEVO TPOTIO.

A2. Me Bdon tnv amavinon oto Al, to atopo Iy £xeL yovotumo X*X* kot Ba spdaviost ta
CUMITTWHOTA TNG 0loBévelac, evw To dtopo Il éxet yovotumo XAY kat Sev Ba epdavioel ta

CUMITTWHOTA TNG 0loOgvelag.

A3. Me Bdon tnv amdvinon oto Al, To dtopo |1 €xetL yovotumo XY, emopévwg Ba mpokUuPouv
800 €ibn koupatwwyv DNA prAkouc 600 Z.B. kat 400 Z.B., evw to Atopo |, yovotumo XAX%,
eMopEVWG Ba dnuloupynoet Tpla €idn koppatiwv DNA pnkoug 1000 Z.B., 600 Z.8. kot 400 T.B.



A4. a. Mia amd TIG TIEPLOPLOTIKEG EVOOVOUKAEACEG TIOU XPNOLUOTIOLETAL EUPEWS €lval n
EcoRI mou amopovwBnke amnod to PBaktrplo Escherichia coli (Ewkéva 4.2). To éviupo auto
Omote ocuvavta thv aAAnAouxia: 5'-GAATT C-3'

3'-CTTAAG-5' oto yovibiwpa, koBel kdBe aluoida petal tou G
Kal tou A (pe katevBuvon 5'->3') aprivovtag LovOKAwVA AKpa oo aleuydpwTteg BAOELG OTA
KOUUEVA AKpa.
210 TUAMA TtTNG aAAnlouxiog TG KwSIKAC aAucidag tou dpuololoyikol yovidiou evrtomiletal
and aplotepd mpog ta. Se€Ld To KwdkdvLo évapéng > ATG. Av 0To TETaPTO Kwdikovio ° TCAY
yivel avtikataotacn tng C amd G, t6te Snuoupyeital oto yovidio n aAlnAouyia mou
avayvwpilet n EcoRl, n omola, onwg avadépbnke oto Al gpwtnua, UMAPXEL LOVO OTO
petoAAayuévo aAAnAopopdo. Emopévwg, n arlndouyia Tou avtiotolyou TUAUOTOG TNG
KwLKAG ahuoidag tou petaAlaypévou aAlnAopopdou eival:

5'...CGAACGATGCCAGTCTGAATTCACGGA...3’

B. Adyw TNG QVIIKATACTOONE TS PAONG TO TETAPTO KWSKOVIO peTaTpénetal o€ ° TGA?, to
omolo avtloTolkel 0To Kwdikovio ARENG tng petddpaong *UGA3. To amotéleoua eival o
MPOWPOG TEPUATIONOC TNG oVVOEONC TNG TMOAUTIENTIOWKNG aAuoidag. ETtol, n HeTAAAQYUEVN
MPWTEivN €xeL Alyotepa apvoeéa amd t ducloloyikn Kal ival pn Aettoupyikr). To yeyovog
OTL KaTAOTPEDETAL N AELITOUPYLIKOTNTO TNEG TIOPAYOUEVNG TIPWTEIVNG TPOKUTITEL KOl Ao TO

YEYOVOC OTL N CUYKEKPLUEVN LETANNaEN poKaAel Tnv acBEvela TnG Aoknong.



