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TAEH: I'" TENIKOY AYKEIOY

ITPOXANATOAIZEMOXZ: OETIKQN XITIOYAQN

MAG®GHMA: BIOAOI'TA

Hpepopnvia: Xappato 19 Iavovapiov 2019
Awpkewa ECétaong: 3 mpe
v
AITANTE

OEMA A:

Al. B, (H EcoRI mopdyeton amd T E.coli kot avtd €yl povo kukhka
uopro DNA, 10 kupimg &t 10wy, omdTE QWTA Oev £yovv ehevBepal dpa
Le VOPoELALO 1 YOG N )

A2. o, (6tav M acbév EYYETOROTO VITOAEOEVO YOVidlo kot OXI emkpatéc
101€ Popeic A¢ TepOLLYOL TOL PEPOVV TO VIOAEWTOUEVO YOVidlo. Agv
ovopdlovtat mov, ot aocBeveic etepdluyol UOGC EMKPATOVG
acOévelog

A3. Y, (10 POVI0\ ExEL €vav VTOKIVITY] TOV PLOMGTIKOD Yovidiov kol €vov
VITOKVNTH) 1OV Etval KOOGS Yo Tal SOULKE Yovidia.)

Ad. a, (Avaroyla yovotOomwv yw kdOe 100tta oty F2 eivar 1:2:1, omdte o
aveEapntog  ouVOLOCHOS TV Yyovotumwv - otver  (1:2:1)x(1:2:1)=
1:1:2:2:4:2:2:1:1)

AS. a, (Katd v opipaven o MRNA, yuo kdbe ecdvio mov amokOmTETOL,
VOPOAVOVTOL 2 POGPOOIEGTEPIKOL OEGHOTL LI KATAVAA®DOT 2 popimv vepod Kot
anokaBictotor 1 yio tnv cvvdeon tov eEmviwv, pe Tapaywyn 1 popiov vepo.
KaBapd amotéhecpa katavaiworn 1 popiov vepold yia kdbe €5dVIO TOL
amopaxpvvetal. ['a ta 5 ecdvia Ba KatavalmBodv Tehd 5 poplo vepov)

OEMA B:

B1. 1B, 2l 3A, 4A.

B2. To Baktpro mepiéyel mepiocotepa amd 4000 yovidwn (cer. 44 XyoA. Biiiov).

Mepikd yovidlo HETOYPAPOVTOL GLVEXMG KOl KMOIKOTOOUV TPWTEIVEG, TOL
ypedlovtal yio T1g Pacikég Aettovpyieg ToOL KLTTAPOV, OTMG .. TO YOVIOL0 TOL
eLEYYOLV TIG TPpMTEIVES TV pocOUAT®V, TO YOVIdla TOv EAEYYXOLV T chVOEDoT
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E_3.BA30(w)

nopimv RNA (tRNA kat rRNA), yovidio mov eléyyovv Evlvua T KOTTAPIKNG

avaTVoN|G, K. o.

AALa yovidwo petaypdeovior Hovo 6tav To KOTTOPO OVOTTOGGETOL GE ELOIKEC
TEPPUALOVTIKEG GLVONKEG, €MEWON TO TPOIOVIA TOV YOVISI®V aVTOV &lval
amopoitnta yo v emPimon Tov KLTTAPOoL GTIG GLVONKES AVTEG, OTMG .. TO
Tpio dopkd yovidia Tov omepoviov g AaKTOlNng, mov eA&yyovv 1N chvOeon

tov  evlopov  B-yoroktolddon, mepuedon Ko

TPOVGOKETVAGOT.  AvTd

exppalovtar 6tav oto mepPaiiov tov Paktnpiov vrapyet LOvVo Aaktoln.

B3.

nocdtnta. DNA t0v mupiva evdg oo
Eniong yvopilovue 611 oty GI1 06
TEPLEYEL ATAGL YPOUOCOUOTO, T
YPOMOTIVIG Kol TO kaBe Ypw
onAadn mepiéyet éva poépro D
dev VIdpyovv 0dEAPE

DNA oyetikd pe v
OV TOL 1010V OPYAVIGLOYD.
YKAOV, £VOL COUOTIKO KOTTOPO
oLV TNV HOPON TOV WISV
oteleitan amd éva wvido ypopativng,

¢. Apa o apBudg ypopocopdToy, vidiov
patidwv ocvurintel oty G1 @don ko givor

OUTAGG10G TOV OVTL apétn, oniadn 38. O apBudg Cevynv Pdoeswv

Ba eivoar SumAdolog TO

amoteAoVVTOL amd 2 adeAPEC ypopatideg to kabéva, 6mov kdbe

VIEPCHAT o...w TOUG HOPYPT, OmOTE OV &€YOLV TN HOPOY TOV WSV

o omotergiton and 1 popio DNA. Emoupévog otnv petdooacn o aptBudg
YPOLOCOUATOV givol 38, 0 apOuog ypouatidonv ivor 2x38=76 10 1010 pe TOV
apOud popiov DNA kot o apBuog aderoav ypopatidov sivor 38 Cedyn
aderomv ypopatidov. O apBuoc Levyov Pdoewv Ba eivor dutAdolog tov

avtietoiyov otnv G1 @don, dnhadh 11,2¢10° {edyn Baoewv.

(61 76 adeA@EG O10TL 01 AOEAPES YpOUOTIOES Elval ava 2 adeAPES Kot OV givart

0Leg 0 dEAPEC peTad Tovg)

v. Ta Bvyatrpikd xottapa ¢ Ing pewwTIKNG daipeong €xovv amAogdn aplduod
YPOUOCOUATOV S1OTL TOL OLOAOYO SUTAAGLAGUEVO YPOUOCHOUATO TOTOOETOVVTAL
Cevydplo oto tomuepvd medio g atpdktov Kot TNV peTagacn I Kot
amoympiloviar katomy Katd v avdeoaon 1. Eropévoc Ba €xel to kabéva 19
YPOUOGOUOTO OAACIOGUEVE, 38 ypouatioes, 38 wida ypopativng, 38 popla
DNA «xot 19 {evyn adehpdv ypopatidonv. O apBuog Cevymv PBacemv Ba gival
SMMAAG10¢ TOV aVTIGTOTYOV GTOV Yauétn, dniadn 5,6°10° {ebhyn Baceov.
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OEMAT:

I'1.

I2.

I3.

4.

Agv pmopovpe va ypnoiporomoovpe v BamHI 616t k6Pet to mhacuido oty
0.E.A. omote 10 mAaouidlo doev Ba pmopel va avtiypdgeTol 6Tto PaKTiPlo
EevioTn, Kot vo KAwvomoteitat. Agv pmopovue vo ypnopornomaoovue v ECoORI
O0TL avt KOPeL 6TO0 YOVidlo mov mPoKaAel ovOEKTIKOTNTA GTNV OUTIKIALVT,
OTOTE TA OVOGLVOLOGUEVO TAAGUIOI dgv Bo TPocdidovy avOekTIKOTNTO GTO
Bakmpia EeVIGTES, e OmOTEAEGHLO VO LNV propoveva ta Eeympicovpie and to
un petacynuaticpéva Paktpta. Aev UTOpovUE EEIGNG VO YPTCLOTOU|COVLE
v Hindlll, 316t k6Pet to TAacuidio og 2 o GvovLE TO TUNHOTO TTOV
ypealopacte vo £xel To TAacidolo, dniadn &t Al pe to yovidro Ampr
N TO0 TUAUO OTO OmOolo  VEWAPYE EAY Zounepoopatikd, Oa
ypnowonomaoovpe v Pstl yia tov avacuvotacspo kot to yovidlo Oa sicaybel
€VTOG TOV Yovidiov CPS2A.

Ta petacynuoatiopéve  PBokmiplo
OTOKTOVV AOY® TOV Yovidiov
npocOécovpe 10 avtiPi )

OVOGLVOLOCUEVO TAOGUIO0 1 un,
KOTNTA GTNV QUITIKIALVY, OToTE €0V

KaAAEpyew O0ev Ba avoamtuyBovv Tor pn
@Y avtd elval evaicOnTa 6TV AUTIKIAIVY.

avOoLVOVAGUEVO TAAGUIOW Kot avTéC gival mov Ba Eeympicovpe amd Tig Aeieg
OTTOKIEG,.

O1 DNA moAvpepdoeg Acttovpyovv Hovo mpog kabopiopévn kotevbouvon kot
tomofetovv T0. VOUKAE0TIOW 6TO €AevBepo 3' dkpo g O0co&upOing Ttov
teAELTOiOL VOUKAEOTIOIOL KAOE avoamtvocduevng olvcidac. ‘Etol, Aéue OTL
avTiypa@ yivetar pe mpocavatoAlopd 5' mpoc 3'. Kdébe veoocvvtiBépevn
alvoida Ba €xel mpocsavatolopd 5'—3'. 'Etol, oe kdbe owmmAn éAika mov
mopdyetol ot V0 aAvcideg Ba eivar avtimapaAinies. I'a va akolovdnbel avtdg
o Kavovag og kaBe tunqpa DNA mov yiveton n avitypagn, 1 covBeon tov DNA
glval cvEYNS 0N L 0AVGIO0 KOl AGVVEYNS OTNV GAAN.

Epdcov 1 eEmtepikny advcida cuvtifetor acvveymg, onuoivel Twg n Qopd
avIypopng stvar avtifemn amd 1 @opd mov omdel aptotepd 1 DNA ghikdon
TOLG OEGUOVE VLOPOYOVOL Kol avoiyel ™ OowmAn €Aka. Emouévog m @opd
aviypapng 5'—3' otov e£mtepikd KAOVO eivar deE10OGTPOPA KOl APOV O
Buyatpikdg KAOVOG elvol avImopAAANAOC TOV UNTPIKOD (EEMTEPIKOC KAMVOG),
T0TE O TPOGOVOTOAMGHOS Tov  eEmtepkoyd  KA®vov Oa  eivar  5'—3'
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apiotepdotpoa. Tov eowtepkov Ba eivar tote 5'—3' de€idoTpOPA POV
aVTOG EIVOL CUUTANPOUATIKOG KO avTITApEAANAOG TOV EEMTEPKOV.
O.EA.
s 5'4\
OEMA A:
Al. Tlopatnpodpe tov vrokwntn Ppioketar 0e1d TV dedouEvmv
aAvcidwv TEPUTTAOGELS:
IepinTtomon
Alvcida 1
3. TAGTAATGATCATGACTGTTACGGTGTATCATGCACTGTATAATATCATTAG..S’
Alvcida 2

5. ATCATTACTAGTACTGACAATGCCACATAGTACGTGACATATTATAGTAATC..3

IepinTtoon 2:

Alveida 1

5... TAGTAATGATCATGACTGTTACGGTGTATCATGCACTGTATAATATCATTAG.....3’
?’}.L.D.(.SKS'I(}C?ATTACTAGTACTGACAATGCCACATAGTACGTGACATATTATAGTAATC. .5
I'vopilovpe mog katd v petaypaen n RNA molvuepdon mpocdévetonr otov
VIOKIVNTY He TNV Pondeio HETaypo@ik®V Tapayovimv kol EEKvVE TV HeTaypoen
petaypdoovtag tv pio aAvcida tov DNA (U Kodkn M HETAYPAPOUEVT),
ocuvvBétovtog RNA pe mpooavatoiopd 5°—3°. I'a va givar 1o RNA mov cuvtiBeton
AVTITOPAAANAO TNG UN KOOIKNG aAvcidag Oa mpémel avtn va petaypdopetot and 1o 3’
TPOG 10 5’ AKpO NG,
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[Mapammpovue erniong 6tL vdpyert ATG 1660 otV aAvcida 1 660 Ko oty aAvcida 2,
Eexvavtag omd tov vrokwn Ty, dtPdlovtos kot Tig 6v0 aAvcideg and deEd TPOg Ta
aplotepd. Oumg pe Prjpa tpmAétag, cuveyme, Un ETKOALTTOUEVO, TNV oAvcioa 1 (1M
nepinmtwon) xoatainyovue oe pivopa ANEng TAG yeyovog mov dev pmopel va
ovpPaiver, S0t Tpokerton y tunpa DNA mov edéyyel tn ovvBeon evidpov mov
amoteleiton amd po TOAVTENTIOWKN 0ALGida. Mo ToAVTENTIOKT] AAVGION amoTeEAEiTOL
and 51 tovAhdyiotov apvoééa (oeh. 22 Bifiiov Broroyiag [ev. TTadeiag B’ Avkeiov),
to omoia avtioToryobv o 51 kwdwovia + 1 kwdikovie XnEng. To tunua avtd dev
umopel EMoUEVOS va TEPIEXEL KOl UMvo o Evapéng Kot MENG.

Bdon Aowmdév ovtdv ocvumepaivovpe
Aappavovtog v dyv ) Béom Tov Bo mpémel N KWK aAvcida va €xel
1 (amd de&ld mpog T aPLoTEPA) KO
K Ba €yel mpooavatoAiopd 5°—3° amnd
Avoida 1.

Epdcov 10| \tumua tov M-RNA mov mpoxkdmtel eivar akpifdg petd tov
vrokwvnt Oy Tpémetl va mepthAapfdvel v 5’ aUeTAQpPOCTN TEPLOYT, TO LVULA
Evapéng Kot o TPAOTA KOOKOVIO TOL KOOKOTO0UV TO TPMTO OUVOEEN TOL
evlbuov, To omoio kwodtkomoteitat amd avTd TO YOViolo.

3 AU-CAU-UAC-UAG-UAC-UGA-CAA-UGC-CAC-AUA-GUA-CGUGAC-5’

[Mapatnpovpe mwg PAEmovpe to 10 TpdTA KOINKOVIH TOV KOIIKOTOLOVV TO
npoto 10 apvo&éa tov evldpov xor emiong T 2 mpateg Pdoelg tov 11
Kodwoviov.
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Ad.  Q kitpwvo ypduo - pécov peyédovg modia X 3 Kitpvo ypduo - Kavovikd mddia

Avoroyio @ovoTOTOV:

20 1 1 @ popo xpodua - Kovovikd modta.
22 1 1 Q poopo ypodua - uécov peyébovg moda.
42 | 2 Q Kitpwvo xpdLO. - KOVOVIKA TO10L.
397129 Kl’l?prO xpoap,a LEGOL ueys@oug OO0

21N CLYKEKPIUEVT] SlOGTOVPMOCT) EAEYYOVTOL o 0 PO TPLYDUOTOG
Kol T0 UNKog modwv kot Bo avaAivBady opéva Yo kdéBe 16t TO
Eexywplotd:

o. XpOpo TPy dNaToc:

[Mapatmpovpe 6t dacTOvPE
anoyovovg 124 kitpwva kot
elvan n 10100 1660 oTO, K

ITOLOL KITPIVOL KOL TPOKVITTOLV GTOVG
N avaroyio 2:1 avtictoyo, n omoia
42 =2:1), 660 ka1 ota apoevika ( 43:22 =
®G M WO1OTNTA QLT GTO TOVTIKIO EAEYYETOL
and éva Cevyap YovdiwV (LOVOYoVIOIHKOGC YOPAKTNPOC) Kot

Avtd dev umopely 1 TO GAANAOLOPPO YOVIO0 OV EAEYYEL TO ULOVPO
YpoOLa (GLUPOA 1) 51611 o1 amdyovol avtoi gival otnv avaroyia 1 Kon pe

aAAniopopeo tov M (cvpforlm K) 10 omoio e etepdlvyn Katdotaon He
10 M diver Kitpivo ypdpa Kot OTolo ATOUO TO QEPEL 6 OUOlLYN KATAGTOON
(KK) mebBaiver. Tnv oyxéon tov 2 oaAAMAOUOPQOV ®G TPOG TO YPOLO
TPYOUATOG OV TN YVOPILovpe 0ol dev UTOPOVUE VO OOVUE TO POVOTLTTO
tov atopwv KK, eneidn avtd dev {ovv, omdte vo, S10MIGTOGOVUE EAV TEAMKA
N @awvoTumIKn ovoioyio tov amoydvev Ba ntav 3:1 1 1:2:1, edv Ba NTov
orol Puooyor. Ondte 6Aa to kitpva movtikie Oa eivor etepolvya e
yovoturo KM.

B. Mnkog moow®v:

[Mopatnpovue o1t doctavpmdvetor @ pe péoov peyébovg moda pe 3 pe
KOVOVIKG 0100 KOt TTPOKOTTOVY GTOVG Amoyovoug 62 9 e Kovovika modia,
61 @ ue péoov peyéBovg moOdo ko 65 4 pe kavovikd moHdo | avaroyio
avtiotoya 1:1:1. Iapatnpodpe dnAadn Ot n eovoTumky avaroyio glval
Srapopetiky petaly & kor . Emiong mopatnpodue 6t n avaroyio oo
otovg 0moyovoug eivar 22:13. ATO oTEC TIC TAPUTNPHGELS COUTEPAIVOVE
OTL TO UNKOG TOSUMV 6T TOVTIKIOL EAEYYETOL OO vl (EVLYAPL PLAOGVVIETMOV
yovidiov Omov vrdpyovv 2 aAAnAopopeo kot to éva givar Bvnorydvo
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VTOAEIMOUEVO  QUAOGUVOETO YOVidlo. Avtd dev umopel va  givoar To
aAMNAOpOpPo TOv eAéyxel To Kovovikd modw (cvpPorilo XA) agov
noapatnpovue Ot To. nuilvyo apoevikd, Tov 1o eépovy 1 gopd (XAY), Covv.
Enopévoc to OBvnorydvo vmoiewmopevo yovidlo eivor to aAANAOLOPPO TOL
XA (ovuPorilm XB) 1o omoio 10 @épet T0 @ moTpikd dropo, mov yia vo (et
elvar etepoluyo, omote oe e€tepOlLYN KOTAGTAOT SIvEL PUIVOTLTTO «UEGOV
peyéBovg mddw. Tnv oyéon t@v 2 aAANAOUOPO®V, ®G TPOS TO UNKOG TMV
o1V, dgv TN Yvopilovpe, apov dev HTopoHUE Yo SOVUE TO OIVOTVTIO TV
atopwv XBY, mog kot avtd dev Covv. HAOY TOV TOPATAVE O
YovOTLTOG TOL § TTOITPLKov atdpov Ha gival v aov & Oa eivon XAY.
AS. Béoel tov dcov avaidbnkov 610 £pAT KOTTEL TAOC O GUVOAIKOG
YOVOTLUTOG TMV OGTAVPOVUEVAOV ATOU®V v g 2 Wiomeg Oa givan 9
KMXAXEB ko & KM XAY.
A6.
Awotovpoon:
dovotvmor : Q xitpw c0ovg modio X 3 kitpvo - kavovikd mddia
TCovétumot AXB X KM XAY
Tapérec (\ B MXA MXB  x  KXA KY, MXA, MY
CKXE M XA MY KY
T Q@ KK )A/A& XA Q@ KM XA XA JKM XAY d KK XAY
nebdaiver Kitpwo-kavovika . | Kitpvo-kavovikd m. nebdaiver
K XEB O KK XA XA O KM XA XB J KK XBY 3 KK XBY
nebaiver Kitpwo- péoov p. m. nebaiver nebaiver
M XA O KM XA XA OMM XA XA 3 MM XAY 3 KM XAY
Kitpwvo-kavovikd n. | Mavpo- kavovikd . | Mavpo-kavovika . | Kitpivo-kavovikd .
M XP Q KM XA XB O MM XA XB J MM XBY 4 KM XBY
Kitpwvo —péoov p. m. | Mavpo- pécov . m. nebaiver nebaiver
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@ avotTvmol AToyovov:

1 9 podbpo xpdua - Kavovikd modia.

1 9 pavpo ypdpuo - pEcov peyédovg moota.
2 Q xitpvo ypdUa - KOVOVIKA TOd10.

2 Q xitpwvo ypdua - pécov peyéhovg Todia.
1 & pavpo ypdpo. - Kovovikd modia.

2 & xitpvo ypdpo. - KOVoviKd Todia.

Ynueioon:

Epdcov mpodxettat yro Bvnorydva yovidia yio
®G TPOC TIC PAVOTLTIKESG OLOTNTEC TOL EAEYOVV,
Blroocyotnra, 0ev vdpyel TEPLOPIGUOG
Brio odev vmbpyer kdmowa Wwitepn
Bvnorydvov yovdiov. Tevikdtepa
EUQOoN OTO GUUBOAIGUO TMOV FQVIO

opilovpe TNV oxéom ToVg
& poévo 1 oyéon Toug yuo TV
UBoAopd tovg. AAAMGCTE GTO
opdl ®g mPOc T0 GCLUPOMGUO TOV
g dev mpémel va didetanl Wdaitepn
piog Kot 0gv €lval ovGlOOTIKO YVOGTIKO
POCOTIKN ETIAOYN TOV €KAGTOTE HoONTY,
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