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EKOPQNHZEIZ
ZATnHa 1o

Al. And Tn diaoTaupwaon €vOg AEUkoU M’ €va paupo MovTIKO OAol oI andyovol €ival
ykpiCol. Ta yovidia nou kaBopifouv To Xpwua Toug givat:
a. CUVENIKPATN
B. UAOCUMOETA
Y. aTeAwC emkpaTn.

Movadeg 2
Na aimoAoynoeTe TNV €nIAOYN oac.
Movadeg 3
A2. Na va dnuioypynooupe diayovidiakda (puTa XPNOoILOMOIoUUE:
a. TN NEBEDO TNG WIKPOEYXUONG
B. TN peBodo TnG diaudAuvong
Y- T0 nAaouidio Ti.
Movadeg 2
Na aimioAoynosTe TNV €niAoyn oag.
Movadesg 3

A3. & pia KaANEPYEIQ PIKPOOPYAVIOUWV KATa Tn AavBavouoa ¢pacn o nAnBuouog Twv
MIKPOOPYAVIOU®V:

a. JEIOVETal
B. napapevel axedov aTabepog
Y. au&averal.
Movadeg 2
Na aITioAoynosTe TNV €niIAoyn oag.
Movadeg 3

B1. To DNA anoTteA&i To YEVETIKO UAIKO OAWV TWV KUTTAPWV Kal TWWNEPICCOTEPWV IWV.
Na neplypayweTe GUVONTIKA TIG AEITOUPYIEG TOU YEVETIKOU UAIKQU.

Moy@deg 5

B2. Na ava@epeTe TIG €1I0IKEG BEOEIC Nou £Xel kKABe popio tRNAkal va €EnNyNOETE To pOAO
Twv tRNA oTnv npwTeivoouvOean.

Movadeg 5
ZATNHa 20

1. 'Evag nAnBuouog Baktnpiwv E. coli avanTtUoosTal o8 BPeNTIKO UAIKO MOU MEPIEXEI TN
AGKTOIN W¢ nnyn avepaka. ‘'Otav n Aaktoln €EavtAnBei npooBsToupe yAukoln. Na
NEPIYPAYETE TOV TPOMO AEITOUPYIAC TOU OnEpoviou TNG AAKTOLNG MNpIV KAl YETA TNV
npooBnkn TnG YAUKO(NG.

Movadeg 10

2. Na nepiypAyeTe TOV TPONO KATAOKEUNG Wiag cDNA BiBAI0BAKNG.
Movadeg 10

3. Mola kuTTapika opyavidia xapaktnpifovral wg nuiauToévoua Kal yiaTi;



Movadeg 5

ZATnHa 30

1. & OUo kUTTapa €yIVE avaAuon ToU YEVETIKOU TOUG UAIKOU Kal BpEBNKE N NapakaTw
€ni ToIG % ouoTaon oc alwToUXeC BAOCEIC.

A T C G
KuTTapo 1: 28 28 22 22
KuTTapo 2: 31 31 19 19

Ta kUTTApa 1, 2 avkouv OTO idI0 N O OIAPOPETIKA £i0N OpYaAVIOUWV;

Movadeg 2
Na aimeAoynoeTeETAY anavTnon odac.

Movadeg 3

2. ‘Ao 1o QuTO Zeafmays (kaAaunokil) anopovwdnkav Tpia dIAPOPETIKA (PUGCIOAOYIKA
KUTTapa oTa omdia@ npoadiopioTNKE TO PHEYEBOG Tou YovIdiwpaTog os (elyn BACEwWV.

>10 npwTofkUTTAPO TO PEYEDBOC TOU yovIdiwpaTog unoloyiotnke oe 20 x 10° Celyn
Baocswyv,

oTo deUTepo kUTTAapo os 5 x 10% deliyn Bacewv Kkai

oTo TpiTo KUTTApPo oc 10 x 10°/€elyn BAcEwy.

Na €EnynoeTe yiaTi unapxouV o1 OIaPOPEC AUTEG OTO WEYEBOC TOU YOVIOIWUATOC TWV
TPIWV KUTTAPWV.

Movadeg 12

3. Mia avwpaAia Tou yovidiou nou eAeyxel Tn oUvBeEf TOu ev{UPou anapivaon Tng
adevoaivng (ADA) npokaAei pia aocBeveigglToU  dvooonoinTikoU CUGOTAPATOC.
AnopovwBnke To MRNA Tou evl{Uuou ADA @no uyleg aTtouo kalr and AaToho nou
aoBevei. TuRuata Twv napanave MRNA eivar:

YYIEG GTOUO:

AUG GAA UUU UGG GGG CGC ACG UCG.
‘ATOouO nou acBevei:

AUG GAA UUU UAG GGG CGC ACG UCaG.

a. MNoia €ival n aitia Tng agbeveiag;
MeVvadsc 6

B. Me noio TpONO KANPOVOUEITAl AUTA N acgBevelq;
Movadeg 2



ZnTnua 40

AIVETAI TO NAPAKATW YEVEAAOYIKO OEVTPO OTO OMOIOo :
- O1 aivoTunol Twv yovewv I-1, I-2 gival ayvworol.
- Ta aTtopa II-2, II-3 sival acBevn.

3 4

I yOovOTUnoOIl TwV Yovewv I-1 kai I-2 oTav:

v aoBévela gival enikpaTeg,.

Movadesg 4
Movadeg 5
B. To aAANAOUOPPO YOVidIO NOU NPOKAAEi TNV aCBEv. I UNOAEINOUEVO.
Movadeg 6
Na aImloAoynoeTE TNV anavTnorn odac.
Movadec 10



AMNANTHZEIZ

ZATnHa 1o

Al.

A2.

A3.

B1.

Y.

AIOTI 0 (paIvOTUNOG nou ep@avileTal oToug anoyovoug gival d1a@opeTIKOG anod To
(aivoTuno Twv dU0 YOVEWV TOUG Kal JAAIoTa akpiBwg evOIAPETOG,

>Ta aTeAwC nikpdTn yovidia Ta €Tepoluya atopa su@avifouv (paivoTuno akpipwg
€vdIAueco oToug dUO akpaioug.

O @aivotupbg auTog eival Kolvog yia OAOUG TOUG anoyovoug avegapTnTwg QUAou,
apa anoxAgieTar To yovidio va €ival puAoCUVIETO.

Y

To Bakmpio Agrebacterium tumefaciens, To onoio l&i oTto £dagog, OIaBETEl TN
(UOIKN 1KavOTNTa va PoAUVel QuTIKG KUTTapa YETAPEPOVTAG O AUTA £vd nAacopidio
nou ovopalexal Ti. To nAacpidio Ti EVOWUATWVETAI OTO YEVETIKO UAIKO TWV (PUTIKWV
KUTTApwV Kal onuioupyei e€oykwuata. EGv To anoyovwooUUE, anevEPYOMOINCGOULE
Ta yovidia nou npokaAoUv QYKOUC Kdal TOMOBETAOOUUE Ot auTd €va emiBuunTod
yovidio, HNopoUNE va To EI0AYOUUE O PUTIKG KUTTAPA KI £TCl va NPOCOWCOUHE OTO
(PUTO MIa VEa eMBuuNTN 1I010TATA.

B.

AUTO opeiAETal OTO OTIOI HIKpoopyaviopoi xpeialovtal Kanolo Xpoviko diacTnua yia
va npooappocBolyv oTIGKalvoUpyIEG OUVONKEG Kal va apxioouv va avantuooovTal.

SUVONTIKA 01 AEITOUPYIEG TOU YEVETIKOU UAIKOU €ival:

(BiBAio oegA. 17).

B2.

e H anoBnkeuon Tng YEVETIKAG NANROYOpPIiac. 1o DNA (3 oto RNA Twv RNA 10)V)
NEPIEXOVTAl Ol MANPOPOPIEG NoU kKABopifouv OAQLTA XapPAKTNPIOTIKA EVOG
OpYavIoUoU Kal Ol ONOoIEC OpyavwvovTal O ASITOUPYIKEG JOvAdeG, Ta yovidid.

e H diathpnon kai n peTaBipaon TnG YEVETIKNAG nANpogopiag and KUTIapo os
KUTTApO Kal anod opyaviouo O opyaviopo, nou eEacpaAilovral Ue Tov
auTtodinAaciapd Tou DNA.

e H £k@paon TwV YEVETIKWV NANPOPOPIMV, MOU ENITUYXAVETAILHE TOV EAEYXO TNG
olvOEonC TWV NPWTEIVDV.

Kabe popio t-RNA gxel pia €101k TPINAETA VOUKAEOTIDIWV, TO avTIKWOIKOVIO, ME
TNV onoia NpoadEveTal, AOYw CUPNANPWUATIKOTATAG, YE TO AVTIOTOIXO KWOIKOVIO
Tou M-RNA.EninA£ov, kGBe popio t-RNA O1aBéTel pia €101k B€0n cuVdEONG UE €va
OUYKEKPIYEVO apIvVOEU.

O poAog Tou t-RNA katd Tn npwteivooUvBeon €ival va PETAPEPEl TO KATAAANAO
apivo&U anévavTi anod To KataAAnAo kwdikovio Tou m-RNA kabs popa.

Mo OUYKeKpIYEVA KATa TNV €vap&n TngG npwrteivoouvBeong To npwTto t-RNA nou
METAQEPEl TN MeEBgIOViV, OUVOEETAI PE TO aVTIKWOIKOVIO TOU, HME TO MNPWTO
kwdikOVio Tou m-RNA, Tnv AUG, CUMMETEXOVTAG OTO CUUNAOKO £vapEng.

3TN OUVEXEIO KATA TNV €nignkuvan, eva OeUTepo WOpIo t-RNA pe avTikwdikovio
OUUNANPWUATIKO Tou OtgUTEpOU Kwdikoviou Tou mM-RNA TonoBeTeital oTnv
KaTaAAnAn siodoxn Tou PIPOCWMUATOC, HETAPEPOVTAC TO OEUTEPO apIvoEU. Agou
oxnuatiofsi o nenTiIdIkOG OsopOC METASU TwV auivoEEwv, To npwTto t-RNA



aneAeUBEPWVETAlI OTO KUTTAPONAAQONA Kal Pnopei va ouvOeBei maAl pe pebeiovivn
£TOIYO YIA ENOPEVN XpAoN.

Me TnVv Kivnon Tou piBoowuaTtog enavw oto m-RNA, n idia diadikacia
gnavaAauBaveral 00eg Popeg XpelaleTal.

ZATNHa 20

1.

To onepdvio TNG AakTolNG anoTeAEiTal anod Tpia doyika yovidia nou kwdikonolouv Ta
Tpia anapaitnTa ev{uua yia To JETABOAIOUO Tou dioakxapitn Tng AakTodng kai anod
aAAnAouxiec DNA nou puBuiouv TNV PETaypagpn Touc.

H osipad pe Tnv onoia BpiokovTal AUTEC YNPOCTA ano Ta Oopika yovidia gival: €va
puUBNIOTIKO yOVidIO, 0 UNOKIVNTAG KAl O XEIPIOTNG.

(BiBAiogt @eA. 40)'To onepovio TNG AakTolng O PeTaypdageTal oUTe peTagpalsral,
oTavdamouaoialel ano, To BpenTIKO UAIKO N AakTOln. TOTE AEPE OTI Ta yovidla nMou To
apOTeAOUV Bpiokovadhuno katacoToAr. Mw¢ snmiTuyxaveTal n katacoToAn; Avo sival
f#a pubpioTika popi@: tia aAAnAouyxia DNA, nou ovopadetal XEIpIOTAG Kal BpiokeTal
pMeETAEU TOU UMNEKIVATA KAl TOU MPWTOU Yyovidiou, Kal Wia pUBMIOTIKA NPWTEivn-
kaTtaoToA£ac.£0rTav anouaialel n AakToln 0 KATAOTOAEQC MPOCOEVETAl IOXUPA OTO
xeipiotn kai'epnodilel Tnv RNAMOAUPEPACN va apxiosl Tn YETaypagn Twv yovidiwv
TOU ongpbviou. O kaTaoTOAEAG KwOIKOMOIEITAl and &va PuBuIoTIKO yovidlo, nou
BpiokeTal ynpooTa and ToV unokivnTh. To puBuIOTIKO YoVvidlo HETAYpPAPETAl
OuVEXWG Kal napdayesl Aiya gopia Tou KAaTaoToAed. Ta popia autd npocodsvovTal
OUVEXWG OTO XEIPIOTH.

‘'OTav oTo 0penTikd UAIKO UMApXel POVO AakToln, TOTEO idlog o dloakyapitng
NPOoOdEVETAlI OTOV KATAGTOAEG Kal OEV TOU EMITPENElI va NPoodeBei OTo XEIPIOTNH. TOTE
n RNA noAupepdon eivalr eAeuBepn va npoodeBei OTOV UNOKIVNTH KAl va apyioel Tnv
heTaypa®n. AnAadn n AakTdln AEITOUPYEI WG €naywy£ag TnG WETAYPAPNG Twv
yovidiwv Tou onepoviou. TOTE Ta yovidia apxiouv_vah«ekppalovral», dnAadn va
METAypa@ovTal Kal va ouvBetouv Ta éviuuaa Ta /pia éviupa petrappalovral
TauTdxpova anod 1o idio popio MRNA To oreid meEpiExel Kwdikovia evapgng kal Angng
yla kaBe eviupo. SupnepacuaTika, [eidla n Aaktoly evepyonolsi Tn diadikaacia yia
TV anoikodounor Tng. 'Otav n AakToln diaonddrei nARPwCG, TOTE N MNPWTEIVN
KATAOTOAEAG €ival €AeUBepn  va npoodeBei OTQl XEIPIOTA KAl va KATACTEIAEI TN
AgIToupyia Twv TpIWV yovidiwv")

BiBAio ZeA. 60: "MNa va kataockeuacoBei pia cDNA BIBAIOBAKN anodOVmVETAl TO UANIKO
MmRNA and kUTTapa nou &@PAlouv TO OUYKEKPIYEVO 4Aovidio. To mRNA
Xpnaigonolgital oav kaAouni yia Tn oUvOson P1ag CUUNANp@WHATIKAG, aAuGidacBNA
(cDNA: complementary DNA). H oUvBson Tou cDNA4yiveTar amné, To «£&viuuo
avTioTpopn peTaypagaocn. MapayovTtar £Tol uppidika popia cDNA-mRNARA O MRNA
dlaonartal he KAaTAAANAEC XNUIKEC ouoisc ) anodiaTaocosTal YE BEpUAVOn Kal Ta
cDNA xpnoiugtouv cav kaAouni yia Tnv oUvOson piag cupnAnpwuarikng aiuacidag
DNA. To anoTéAeopa sival n dnuioupyia dikAwvwv popiwv DNA. Ta dfkAwva popia
DNA sicayovTal os nAacuidia i BakTnplopayouc kal kKhwvonoiouvTar.".

Qc nuiauTovopa opyavidia xapakTtnpifovral Ta pIToxovopla Kalr ol XAWPONAGOTEC.
Kal auto d10Ti: ... BIBAio ogA. 21 ... " Ta piToxovdpia kai ol XAwWPONAAOoTEG £XOUV
DNA. To VYEVETIKO UAIKO TwV HITOXOVOPIWV Kal TWV YAWPONAACT®V MEPIEXEI
NANPOMOPIEC OXETIKEC WE TN ASITOUpyia Toug, ONAadr OXETIKA HUE TNV OEEIOWTIKN
PpWoPOPUAiwoN kal Tn QwTooUvVBson avTioToiXa, kKalr KwdIkomnolgi Hikpd apiBuo
npwTeivwov. O NEPICCOTEPEC OUWG MPWTEIVEG MoOu €ival anapaitnTeg yia Tn
ASITOUpPYia TWV HITOXOVOPIWV KAl TWV XAWPONAAoTWV KwdikornolouvTal and yovidia
nou Bpiokovtal oto DNA Tou nupnva. To yeyovog auto deixvel OTI Ta opyavidia
auTta dev sival aveEapTnTa and Tov NupAva TOU KUTTAPOU Kal yid To AOyo auTo
xapaktnpidovral w¢ nuiautovoua".



ZATnya 30

1. Ta va eAey&oupe gav Ta dUo auTa kUTTApa avnkouv aTo idlo €idog opyaviouou. Oa
gEeTaooupe TNV avaloyia Bacswv A+T / G+C.

370 NpwTo KUTTAPO €ival: 28% + 28% / 22% + 22% = 28% / 22%
>70 deuTEPO KUTTAPO: 31% + 31% / 19% + 19%= 31% / 19%.

Eneidn diapEpouv cuPnepaivoupus Nwg Ta dUo auTa KUTTApa avikouv o€
d1apopETIKOUG 0pYavIGUOUG.

2. Ano Ta apiBpnTika dsdopeva napaTtnpoUPE NWG TO TPITO KUTTAPO EXEI TN
dinAdaoia slooornta DNA os oxeon Pe To deUTEPO Kal TNV WICN O OXECN PE TO NPWTO
KUTTapo.

M'v@PICOUNE NWG O YAUETEG KABE opyaviopuoU MEPIEXOUV piIa XpwuaTida and kabe
eUyOGC OHOAOYWN  XPWHOOWUATWV  OnAadn nePIEXOUV  TO  MICO  apiBuod
XpwHoowHATWVAAmAo£IdNg apiBuog) O oxeEon ME Ta owpaTIka KUTTApa (JINAOEIdNG
apibuog).

Eniong yy¥wpidoups nwg npiv TAV. avtiypa®r Tou DNA, KGBs Xpwpoowua anoTeAEiTal
anod pia adsAgpn XpwpaTida nou nepiexel £va popio DNA.

Evw aueowg PETA TNV avTiypaern, KAaBe xpwuoowua anoTteAeiTal and dUo adeAPEg
XPWHATIOEG EVWUEVEG OTO KEVTROEEPIOIO, dNAadn duo popia DNA.

AnAadn €va owpaTik@! KUTTApO WETG TNV avTtiypa®pn €xsl dinAdacio apibuo
XpWwHaTIOWV O oxEon PE To i010 KUTTAPO MPIV TNV avTiypadn.

Apa TO NPWTO KUTTAPO QVTIOTOIXEI Of CWUATIKO KUFr@po PETA TNV avTiypagpn To
deUTEPO KUTTAPO QAVTIOTOIXEI O YAUETN KalgTO TPITO KUTTAPO QAVTIOTOIXEI OF
owuaTikd Npiv TNV avTiypa@n Tou DNA.

3a. MapatnpoUpe nNw¢ To TETApTo KWAIKOVIO Tou MRNA Tou aoBevoug aTOpou EXEI
aAAa&el os oxeon PE Tou uyloUg. AnAadn To UGG yeratpannke os UAG.

To kwdikdvio UGG kwdikonolei &va apivoEl v 7o UAG eival kwdikovio Angng kal
odnyei o AN&n TNG npwTeivoouvBeonc. Apa GT0 aoBeveég ATouO EXOUNE NPOWPO
TEPUATIONO TNG NoAunenTIOIKNAG aAuaidag.

To kwdikovio UGG Tou mRNA nponABe ano tn petaypapiftou kwdikoviou ACC Tou
DNA oTtn petaypa@ousvn aiuaida.

To kwdikovio UAG Tou mRNA nponABs and Tn petaypa®rn Tou kwdikeviou ATC Tou
DNA oTtn petaypa@ousvn aiuaida.

‘Apa n aitia auTAG TNG acBéveiag oPeiAeTal oTnV avTikataoraon Tng deUTEPNG BAang
ano C oe T oTo DNA. MpokeiTal yia yovidiakr YeTGAAagn avTikataoraon.

3B. H acBéveia spgpavilel aUTOOWHIKO UNOAEINOPEVO TUMO KANPOVOUIKOTNTAC.



ZATnHa 4o
a. H aoBeveia ogpeileTal oTo A.
1. AuTOOWMIKO ENIKPATEG

To II, kai To II4 £xouv yovoTuno aa (uyin) Kal EXoUV KANPOVOUNOEl TO £va d Kal ano
Toug dUO YOVEIC TOUC.

Ta II, ka1 II5 £€xouv TouAdaxioTov eva A kal niBavoug yovoTtunoug (AA f Aa) To onoio

TO KAnpovounoav €iTe Povo and Tov &va &iTE kAl anod Toug duo yoveic. 'ETol
OIaKpPiVOUNE TIG €ENG NEPINTWOEIG:

4 Iz 9

F 1) An (poBsvce | Ac (nwofsvicm
i) A {woBamcie oo (gl O
A 1) oeet (L) O A (pafsvfcm

Av kanoio artoio and Ta II, kai II3 sival AA 1oxUel n i.
'EoTw OTI €i¥al pUAOCUVOETO EMIKPATEG
AnAadn

XA& 1816 Ta

X% = ox1 1816TNTA.

ToTe:
A Too dovaTunos MowvdTunos
Iy A (& Y
II; A () HAY
II; N, A
I14 Y o

M'vwpifoups OTI KGBE andyovog KANPBVOUEI and Toug YOVEIC Tou £va

aAAnAopop@o yovidlo yia kabe 1016TnTa. Kal eniong yia Ta @QuUAooUVOETa
yovidia yvwpifoUPe nwG Ta ayopid KANPovououy 1o X Xpwuoowua Povo and Tn
MNTEPA TOUG €V TA KOPITOIQ €va anod TNV PNTEPA TOUG Kal £va afdyTov naTépa
Touc. Apa ano To II, ouunepaivoupe nwg /kai ol dUo yovei€ Ba £xouv &va
TouAdxioTov X° yovidio. Evay ano 1o II, nwg n unTépa €xel kai £vd X2 yovidio. Apa:

MowoaTunog $ovaTunog
I XX EEy
Ia: Y A8

Mia Toug idloug AOyoug cupnepaivoupe nwe To IIs npénel va siva@&repoluyo XAX°
(516m X2 povo and TN PnTEPa PNopei va napel, apa To aAAo To nhPE and Tov naTépa
™G).

B. H aoBeveia opeileTal oTo a (UNOAEINOPEVO)

1. AUTOOWWMIKO UMNOAEINOPEVO

O yovoTunog Twv II, kai IIs €ival aa. Apa ano &va a kAnpovounoav kai and Toug duo
yoveic. (I; kai I,). Ta atopa II, kar I, £xouv yovoTuno Ye TouAdxioTov €va A To onoio (i

Ta onoia) kAnpovounoav and Tov £va n kal Toug OUo YOVEiG. 'ETol dlakpivOUNE TIC €ERC
NEPINTWOEIG:



L & I; ¥
1) A (uythglo Ao (yifigio
11) A (oo e (oo cim
111) o [Tl sm e Ao (oo
'EoTw OTI €ival pUAOCUVOETO UNOAEINOPEVO, dNAAdN:
X2 = dx11816TNTA
X® = 1316TnTa.
ToTe:
ATOHOD daIvoTUNOG NrovoTunog
i O (&) P
115 O (@) By
15 O (@) B
T4 O (&) B

M'vwpifoups OTI KABs amoOyovoC KANPOVOWEI and TOUG YOVEIG Tou €va aAAnAopop@po
yovidlo yia kaBe 10i0mATa. Kal €niong yia ta ¢piAocUvOeTa yovidia yvwpi(oUUE nNwe Ta
ayopia KAnpovopoU¥ 7O X XpwPOoWUd POVO ano Tn PNTEPA TOUG EVW TA KOPITOld eva
and TNV PNTEPA TOUC Kal £&va anod Tov naTtepa Touc. Apa ano To IIs cupynepaivoupus nwg
kal o1 dUo yovei€ Ba npénel va £xouviEva ToulaxioTtov X° yovidio. Evw and To II; nwg n
unNTEPa €xel Kar eva X2 yovidio. Apa:

Iovarvmog dmvorumog
I T Z(A)
I o A8

Fia Toug idloug Adyoug cupfAgpaivoups nwc To 114 npénel va sivar etepoduyo XX (3167
X2 pdvo and Tn pnTépa pnopei va napel, apa To Ao To nnpe and Tov naTépa Tng).





