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ATTANTHXEIX
OEMA A
Al. B, A2.q, A3. 5, Ad. , A5.y
OGEMA B
B1.

Xpop/ta DNA

Metagpaon Mitwong 48 96
Kuttapo peta v Meiwon I 24 48

B2. XyxoAko6 BiAio oeAida, 63: «To MeENTIKO COOTNHA ... ATIO TO AAKOOA KTOWO.

B3. i) Xyxohikd PiAio oeAibeg, 13-14: «Ta Poxtiplar avamapayovial ... €va
Baktrplo». Apd, T& XOAPOKTNPIOTIKK TTOL QMOKTOUV Yl va €MBldoovy oe avti§oeg
oLVONKEG givat: I aELSAT®ON, N SNHLPYIX AVOEKTIKOV TOXWHAT®OV Kal 01 Xapn Aol
petafoAkoi pubpoi.

ii) Zxohkd PBifAio oeAida, 45: «Otav 10 OpenTikd LAKO ... Vo KATAOTEIAEL TNV
Aertoupyia TV TPLOV YoVISiwv».

iii) yoAko PiAio oeAida, 45: «XT0 YOVISIOH TOV TPOKAPUMDTIKOV OPYAVIOHQV ...
me ékepaong me». Etol, ta Poxkmpla, péow TG AElTOLpylOG OMEPOVIWY,
BroovvBéTouy apvo&éa Tov amovoldlovy amd To BPEMTIKO TOUG LAIKO.

B4. YXyolxo [ifAio, oeAida 98: «Ot petafolikég odoi otov avBpwmo ... tOMO
KANPOVOHIKOTNTOGY.

Etepoyévela oe @owvotumikd eminedo «O aAQOPOG O@elAeTal ... HEL®HPEVN
EVEPYOTITON.

Etepoyévela oe yovidioko eminedo: H Omapén etepoyévelng oe yovidioko eminedo
ogeideton oV Tapovoia MOAAGTAGV aAAnAopopewy. E@’ 6cov otov mAnBuopo
eM@aVICETOl  QOVOTUTIIKT]  €TEPOYEVELN, Yyl  pia  povoyoviSiokr  aoBevela,
OLUTIEPAIVOVPE OTL LTIEPYXOLV TIEPLOCOTEPN ATIO SVO AANAOHOPOX YIX Hi YEVETIKN
Béon.

B5. To DNA €vOg TPOKOPLOTIKOL KUTTAPOL petaypapetoar o MRNA kot

HETAQPALETAL O TIPWTEIVEG, EVA LTTAPYOLY KA1 YOVISlx TTOL peTaypa@ovial o tRNA
kot TRNA, ta omoia dev petappdloviat. And ta popia mRNA, Sev petagpalovrtal ot
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5 Kot 3" GUETAQPACTEG TIEPLOKEG KAl TO KWOIKOVIO ANENG, Yl TO omoio 8ev vmdpyel
tRNA mov va avtioToyet.

ZuvoAkd Aowdy, ot ieplox€g Tov DNA mpoKapu@TIKOU KUTTAPOUL TIOL HETaypA@ovTaL
oAAG Sev petappdlovran eivar: Ta yovidia yix tRNA kot TRNA, kot o1 teploy€g mou
QVTIOTOL(OUV OTIG 5 Kol 3" OPETAPPUOTEG TIEPLOXEG KOl TO KWOIKOVIO ANENG Twv
mRNA.

OGEMAT

I'1l. KapmoAn A: napoatnpeitar avnpévn GLYKEVIPWOT] AVILYOVOU, YIX OPKETA HEYKAO
XPOVIKO Sdotnpa. To yeyovog avtd odnyel 010 CLPTIEPATHA OTL Yl TO AVIlyOvVo A
TIPAYHOTOTOLEITOL TIPWTOYEVIG avOOOP10AOYIKY] OMOKPLOT], TIOL XOPAKTNPIfeTon omo
KaBLOTEPNHEV] KO  HEIWHEVI] TIOPAY®YN OVIIOWHAT®OV, OMOTE TO QAVILYOVO
npoAafaivel va mOAAAMAXGIOOTEL.

KapmoAn B: mapatnpeiton e€apyxng auénpévn GLYKEVIPW®AOT] avTlyOvou, TO omoio dev
TOAAXTAGTALETAL KOl HETH OO KATIO0 XPOVIKO SIA0TNHA peEl@veTal. AuTO cupPaivet
yloati 1o avtiyovo €xel yopnynbel pe t popoen epfoiiov (vekpoi 1 e§acbevnpévol
HIKPOOPYQVIOHOL T] THAHOT& TOug), omote Oev eival Suvatov va TOAAXTAXCIOOTEL.
[TpokaAel mpwTtoyev) avooofl0AOYIKT] OmOKPLOT, a@OV €ival 1 TPMT ENAPT TOL
OPYQVIGHOV IE TO GLUYKEKPIHEVO AVTLYOVO.

KopmoAn I': ot KOUMOAN QLT T OUYKEVIPWOT] TV QVIIYOVOV E€lval TOAD
TIEPLOPLOUEVT], TIPOPAVMG ETELST] QAVTILETOMIOTNKAV dGpeoa. Avtd ovpPaivel otn
devtepoyevi) avoooloAoyIKT] amOKPLoT), OTIOV EVEPYOTIOIOVVTAL TO KOTTAPAK HVIIHNG,
EEKIVA QPEOMG N EKKPLOT] AVTIOWUATOV Kol eV TOAAamAao1&{eTal To avTlyovo. Xy
MEPIMTWOT] TOL N XAUNAT] CLUYKEVIPWOT] TOL avilyovou I' o@eidetal oty Yoprnynon
opol (€tolpax avrioOpata Tov €xouv TapayBel oe &AAo dtopo 1 (wo), Sev
EVEPYOTIOLEITAL T) KVOGOB10AOYIKT ATIOKPLOT] GTO GTOHO TIOL AXHBAVEL 0PO.

( Emedn 1o avuyova ' €gouv apyikr] OLYKEVIp®ON Sd@opn Tou Hndevog, Sev
amoKAgieTan voe TaApLoTdvouy dAAEPYLOYOVO, KATA TNV TIPOTN 1] TNV S§€VTEPN EMAQPT] TOV
[LE TOV OPYOVIOHO, OTOTE 1| EVEPYOTOINOT TOL AVOCGOPLOAOYIKOD CULCTIHATOG EXEL
XOPOKTNPIOTIKK  TPWTOYEVOUG  avooofloAoyikng amokpong. Emiong, vmdapyet
SuVaTOTNTA EPUNVEING TOL MG CLOTATIKOD TOL OPYAVICHOU, TIOL TIPOKOAEL AVTOAVOCO
VOOT||L0, OTIOL T| MXPOUCTO CUPTITEHATOV Kal PHOVO pag odnyel otnv vmobeon g
TPWTOYEVOLG VOOOBLOAOYIKTG OTIOKPLOTG).

I'2. Yvvohkr Blopala IT:  20.000 x 0,25 = 5.000kg

ZuvoAkn Blopdda K: 5 x 10.000=50.000kg
YuvoAikn Blopada A: 10 x 5=50kg
YuvoAikn Blopdada X: 200 x 2,5=500kg

Ex0AKO BiBAio, oeAiba 77: «Xe YEVIKEG YPOHHEG ... pew@veTan N flopdla Tov». Apa N
TPOPIKN] aAvcida Tov olkoovotipatog eivat: K2TI2X>A, ko ameikovidel ) pon
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EVEPYELNG QVAPECK OTOULG OPYAVIOHOUG TIOU €XOULV OYXEOT KATAVAAIOKOHEVOL —
KATOVOAQTH.

ZxoAko BiBAio, oeAida 76: «Ot Tpo@ikéG MUPAPISES ... «i810 aplBpo Pnpdtov» amno
ToV NAo» Ko «To epfadov mov Sivetat ... 0TO CUYKEKPIHEVO TPOPIKO emimeSon.

(H mopamave ortioAdynon divetol oto mAdiowx piog OAOKANP®HEVNG OMAVINOTG,
X®PIG va aMATEITOL — COHP®VA JLE TNV EKPOVINON — OO ToV paldnt).

Tpogwkn mupapida fropalag

N 50kg

¥ 500kg

1 5.000kg

K 50.000kg

Tpo@ikn mupapida mAnBuopov

A 10 aropa

X 200 dropa

IT 20.000 atopa

K 5 atopa

Meta&d tav opyaviopav K ko IT vndpyovv napaocitiké oxéoelg (o IT napaottei otov
K).

I'3. To yevetikd0 LAIKO T@V HITOXOVEPI@V TIEPIEXEL TTANPOQOPIEG OYETIKEG HE TN
Agpoupyia ToUG, dNAadT TNV 0&EWVWTIKN PWOoPopLAiwoN. Ot TEPLOTOTEPEG OPMG
MPWTEIVEG, TOL €lval aMAPAITNTEG Y& TN AEITOLPYIX TV  HITOXOVEPI®Y,
KwdiKonolovuvtal and yovidia mov Bpiokovial oto DNA tov nupriva. To yeyovog auto
Seiyvel 0Tl ta opyavidia avtd Sev givarl aveEAPTNTH QMO TOV TVUPNVA TOL KLTTAPOL Ko
yU autd xapaktnpilovial g NHIOUTOVOLA.

To QUYWTO TWV AVAOTEPWV OPYAVICH®V TIEPLEXEL HOVO T PITOXOVEPLX TIOV TIPOEPKOVTAL
Qo 10 WAPL0. EMOPEV®C, 1| TPOEAELON TV HITOXOVOPLOK®V YOVISI®V glval HnTpikT.
Av Aountov o yovidio mov euBivetan yiax Ty mpwteivi A BploKeTANl 0TO PITOXOVEPLOKO
DNA, ot anoyovot Tov {evyaplob Ba T0 KANpovopncouy povo amo ty pntepa. Emeidn
N UNtépa maoxel, Ba mdoyouy Katl 6Aot ot andyovol Tov {evyaplov.

Av To yovidio mov evBuveton yiax v mpwrteivi A Bpioketar oto mupnvikd DNA, dev
Bpioketon 0to PUAETIKO X XpwHOCOH (Sev givon GUAOGVUVEETO), emeldT| dev SraPépel
n ouxvoTNTA eHEAVIONG TNG aoBévelng HeETaED apoeVIKOV Kol ONALKOV oTOp®V Tov
TANBLGHOV. ZUVENAOG TIPOKEITAL Y1 KUTOCOHIKO Yovidio.
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1" nepirwon): To yovidio mov €xel LIOOTEL PETGAAGEN V& €ival LTTOAEITIOEVO, EVAVTL
TOVL (PLOIOAOYIKOD EMKPATOVG YoVISiov .

A: qUTOOWHIKO, EMKPATEG AAANAGHOPPO, LTIEVBLVO Y10 TNV TIAPAYWYT| TNG TIPWOTEIVNG
A.

O: OUTOOWHIKO, UTOAEIMOPEVO OAANAOpHOP@PO, LTELBLVO Yt TNV EUEAVION TNG
aoBévelag.

Covotunog Mntépag: aa
Covotunog IMatépa: AA 1 Ax

P: AA ® aa n P: Aa ® o
YOHETEG A/l o YOUETEG: A a/la

F1 Aa F1 Aaq, ao

Agv &oYoLV 01 aOyovol 50% TV amoyovev oy ouv

50% TV amoyovwv §ev TAOYOLY

2" iepintwon: To yovidio mov €xel LMOOTEL PETAAAAEN V& EIVAL EMKPATEG EVAVTL TOV
(LO10AOYIKOU LTIOAEITIOHEVOL YoviSiov.

A: 0UTOOWWIKO, eEMKPATEG AAANAGHOPPO, LIIEVBLVO Y1 TNV EPEAVIOTN TG aoBévelng.
O: OUTOOWHIKO, VLTOAEUTOPEVO OAANAOHOP®O, LMEVBUVO Yyl TNV TAPAYWYN TNG
TPWTEIVNG A.

Tovotunog Mntépag: AA, i Ax

ovotumnog IMatépa: aa

P: AA ® aa n P: Aa ® aa
YOHETEG A/l a YOUETEG: A a/la

F1 Aa F1 Aq, ax

OAot o1 amoyovol TGo oLV 50% TV amoyovev TAoyouy

50% TV anoyovav 8ev mAoK0LV

LT1¢ MopamAvVe S100TAVPWOELG OTOL TO yovidio gival oto mupnvikd DNA 1oyvel 0 1%
vopog tov Mendel (vopog tov Staxmplopod T@v aAANAOHOPP®V YoVISi®V), COHE®VA
pe Tov omoio Katd T pelwon Staxwpifovial Ta OHOAOYX XPOHOCOHATA KAl TA YOViolx
nmov Bpiokovtal ¢’ autd Kol oxnpati{ovial ol YOUETEG. XTn yovipomnoinon yivetou
eAebBepog oLVOLACHOG TV AAANAOHOPP®V YOVISI®V.

I'4. H avuypaen tov DNA yivetat pie Tov NUIOLVTNPNTIKO pnxaviopo. H SutmAn éAka,
n omoia EeTuAiyeton kol K&Be aAvoida Aettovpyel cav kKaAodm yla ) obvBeon piag
VEAG CLUTANPOHATIKNAG dAvoida. 'Etotl ta 600 Buyatpikd popla Tov MPOKVLTITLV gival
TOVOLOLOTUTIAL E TO HNTPIKO Ko KaBéva amoteAeiton omd pio moh ko pio
Kovovpyla aAvoida. Emeldr] Aowmov avantoxdnkav oe mepipdAAov pe  padievepyo
alwto, o1 véeg ahvaideg Ba €xouv padievepyo alwto (°N).
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Mntpik6 Mépio 1" Avaypaer; 2" Avaypaeny 3" Avtiypaon
14N 14N 1SN 14N 1SN 15N 1SN 1SN
<5N 14N <15N 15N
15N ISN 15N ISN
4N, BN
<15N ‘ ‘14N 15\ | 14N

BN, PN
|
N PN
|
°N| PN
BN N
|

MeTtd 10 TEAOG TOU TPiTOL KOKAOL avTypang vrtapyouvy 8 popia DNA ek TV onoiwv
T 6 €x0oLV PHOVO padievepyo alwto, SnAad 10 75% Twv popiwy.

OGEMA A

Al. To yovidio A xwéikonolei To mRNA. Tlapatnpovpe 0Tt StBétel KwSIKOVIO
évapéng 5' ATG 3'kon pe Brjpa tputAétag Kodikovio Anéng 5' TGA 3', pe @opd and
aplotep& Tpog T §e§1d. ATIO TO yeveTIKO KOOIKA yvwpilovpe 0Tt To mRNA SabBétel
Kadkovio évapéng 5' AUG 3'kat éva and ta kodikovia Anéng 5’ UAA 3°, 5" UAG
3'kaor 5' UGA 3’ . To mRNA mapdayetan amno n HETAypAPr TNG UM KOSIKNG aAvoidag
TOL QVTIOTOKOL YoViSiov pE @opd HeTaypaeng 5 —3°, pe amotéAeopa va eivat
OLUTIANPWHATIKO KOl avTUTXPGAANAO 0€ auTV Kol va €xel v i6ix aAAnAovyia Ko
TOV 1610 TIPOCAVOTOAIOHO HE TNV KON oAvoida (pe t Swgopd ot to T
avtikaBiotatat ano U )

Enopévag, 1o yovidio A €xel Tov €816 TPOOAVATOAIOHO TV 6ALGISwv Tou

AMvoida 1 (kodikn)

5 GAATTCGGAACATGCCCGGGTCAGCCTGAGAGAATTCCC 3’
aAvoida 2 (pUn Kwdikn)
3'CTTAAGCCTTGTACGGGCCCAGTCGGACTCTCTTAAGGG 5’

To mRNA mov TpoKUTTEL ATO TN HETAYPAQT] TOL €ivat:
5"GAAUUCGGAACAUGCCCGGGUCAGCCUGAGAGAAUUCCC 3’
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A2. To tRNA mouv petagépel tm pebelovivn Sabétel avriikndikévio 3'UAC 5,
CUHUTANPOHOTIKO Kal avTmapdAAnAo tov Kadikoviov évapéng 5’ AUG 3'tov mRNA
HE TO OTIO10 CLVSEETOL KATH TO OYNHATIONO TOL GUUTIAGKOL EVAPENG NG HETRPPAOT|G
Apa onv aAAnAovyia touv tRNA Ba vrapyel n tputAéta 5 CAU 3'kat otV KOSIKN
aAvoida Tov yovidiov amnd to onoio mapdyeton Ba cuvavioovpe TNy TpAeTa 5’ CAT
3’, apoL kot 1o tRNA mapayetal and | HETAypaen TG KN KOSIKNG dAvaidag Tou
yovidiov Tov pe opa 5" - 3’

AvTv TV TPUTAETA T CUVAVIGHE OTNV aAvoida 2 tou yovidiov I' pe opa amo Sl
TPOG T aplotepd. Apa n aAvaida 2 tou yovidiov I' éxel mpooavatoAMopo 5 — 3 amo
0e&10 TIPOG T XPLOTEPK KO Elva 1] KOSIKNA 1] PN HETAYPAPOHEVT ALGida TOL yovidiov
I'. Enopévag, n aAvoida 1 elvan n pn kedikn 1 petaypa@dpevn aivoida tov yovidiov
I, ando 1o omoio mapayetor 1o tRNA mov petageper T  pebelovivn, pe
TPOCAVATOAGHO 3" — 5 amo §e&§1& mPog T aploTepd

AAvoida 1 (pn kwdikn, petaypagopevn) 5° ACTATGCACTTCCGGCCAA 3’
AAvoida 2 (kodikn, pn petaypagopevn) 3 TGATACGTGAAGGCCGGTT 5’

To yovidio B SraBéter v ev Aoyw TPUTAETR Kol 0Tig SU0 aAvaideg pe v b popq,
OTIOTE QMOPPIMTETAN KA EMOHEVWC, TO Yovidlo B mapayel to rRNA

A3. Apa to rRNA mapayetan oo to yovidio B
H 5 apetdepaotn neproyr) tov mRNA €xel v €€ng aAAnAovyia:
5"GAAUUCGGAAC 3’

To rRNA ouvééetal pe 5 amd oUTA T& VOUKAEOTION CUPHPWVA HE TOV KOVOVA TNG
CUHUTANPOHOTIKOTNTAG Kol NG aviuapaAAnAiag. Apa oty oAAniovyia touv Ba
OULVOVTHOOLE €va Koppdtt Tng aAAniovyiag 3'CUUAAGCCUUG 5’ (Siafdlovtag pe
TPOCAVATOAGHS 5™ - 3"). Enopévmg, oty KaSikr o cuvavTooVvHE €va TUIHA TNG
aAAnAovyiag 5’ GTTCCGAATTC 3’

Avoisa 1 (keSkn, pn petaypapopevn) 5' CTTATACGCAATGTTCCTAAA 3
Avoisa 2 (pn kedwi, petaypagopevn) 3 GAATATGCGTTACAAGGATTT 5

A4. i) To yovidio @epel aAAnrovyia avayvepiong g EcoRI, ekatépwbev g
KOSIKOTIO1000 MG TEPLOXTG, KOL HE OWOTO TPOCAVATOALGHO, OTIOTE KOBETAL e QLTI TNV
TIEPLOPLOTIKY] €VEOVOUKAeAoT. Ta HOVOKA@VX GKpa TOL SMpioLpyolvToL Omd TNV
opdon ¢ EcoRI elval cuPMANPOPOTIKA Kol avTITOPEAANAX [IE TX HOVOKAGVA XKPX
mov dnpovpyovvton and v Spdon g IE-I, n omoia dpa oto mAaopido. ‘Etol, pe
v mpooBnkn Seopdong, ta dvo tunpata DNA cuvééovtal kat Snpiovpyolv To
avaoLVSLAGHEVO TAXC IS0,
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ii) 10 avaouvvdvaopévo mAaopidio €xovv Snpiovpynbei aAAniovyieg 6 C(evywv
Bacewv exkatépmbev ¢ KwOkomoloLoag TEPLOXNG, TOL Elval  OMOTEAECHX
OLVSLACGHOD TV OGAANAOUXIOV QVAYVOPLOT|G TV TIEPLOPLOTIKAOV EVEOVOLKAERTOV
EcoRI kon TTE-I. Apa, n aAAnAouyia Tev 6 (euydv Bdoewv Tov dnpiovpyeiton eivat:
5'CAATTC 3" kan 5’GAATTG 3’

3'GTTAAGYS’ 3'CTTAACYS’

iii) H TIE-I 8ev 8pa oto avaocvvSvaopévo mAaopidlo, emeldn, ONMwg Qaiveton
TAPATIAV®, OV LIIAPYEL ] KAANAOLYIX AVAYVAOPLOTIG TNG.
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