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a) GYOAL oeMoa 17 (Mio oamowio sivor éva ocvvolo amd
LLIKPOOpP 00c, mov £yovv TPoEABEL amd JdoYIKEG Olopécels evOg
6

KLUTTA HTOV aVTd avanmTHGGETAL 6 oTEPEd OpemTiKd vVAKO. Ot amoikisg
etv € YOUVOOQOIALO.)

i@\‘ topog B oeAida 114-115 (Eivor n @don xatd tnv omoio o

nog tov Paxtnpiov dev aviaveral, AOy® eEAVIANGONG  KATOOV

AN006
8mu<01') OLGTOTIKOD N AOY® OLGGAPEVONG TOEIKMY TPOIOVI®OV aTd TO

HETABOMG UO TOV LUKPOOPYOVIGULAOV.)

v) oxohkd topoc A oedida 142 (Opropéveg popéc, e€attiog g ovvayng, eivat
duvatd ot Un adEAPES YPOUATIOES TV OUOLOY®V YPOUOCOUAT®V, TOV £XOVV
yiver ma opatéc, vo «UmePdELTOVVY HETAEL Tovs. 'Etot dnpovpyodvtarl to
YOPOKTNPLOTIKA KOl 0pATA ATTd TO OTTIKO WMKPOGKOTIO YAGLOTO, GTO OTOi0 Ol
YPOUOTIOES KOPOVTOL KOl EMOVACVYKOAMVTOL, 0POD OUMG £XOVV OVTAAAAEEL
HETOED TOLG OUHOAOYO. YPOUOGOUIKE Tunuote. To @awvopevo avtd, mov



ovopaleton emylacpog, divel Tn dSvvaTOHTNTO GTO. OUOAOYO XP o va
avtoldEouy peta&d tovg yovidlo. Avtd eSaceailel yeverikn o TOL
OTOVG OPYAVIGHOVS TOV OVATOPAYOVTUL LE OLUPLYOViaL)

B3. oyolkd topoc B oehida 125 (¢ Agv pmopovv po)mcuarucoi
0 O

TOPAYOVTEG VO avOTTLYOOOV GE KVLTTAPOKOAAEPYELS L €tol dgv  €youvv

avamtoydel eufor v mOAAEG aocBéveleg. o
OVOTTOGoOVIOL UHE opyd puvbud o€ KLTTOPOKO YEEG KOl GLVETMG M

amOd00T TOVG £ival TOAD YaUNAY], AP Kot To ) tvovtot moAy axpifd. ¢
Xpedlovtar peydieg mpoLAGEELS, Yoo Vo, UV gktebdel 10 TPOoOMIKO TOL

wouEvol i tov {oov

Kataokevdalel ta guPoilo oTov maboyovo vta. * Aev eivan Oho Tal

EUPOMAATOTELECLOTIKA Y10 Lo 0GOEVE] .y Tov 10 tov AIDS yivovtat
ovveyelg avemtvyeic Tpoomadeieg KotacKewng £uoiiov.)

B4. wvttapomioopo,  adpd OOUHOTIKO  OlKTLO,  YAMPOTAAGTEG,
ULTOYOVOPLO,

BS. oyolkd t6p0G¢ B ©
pHeBOd0L  H1UGTAVPDCEW

GUOVTOUO YPOWKO
kol {dovy mov VV TOVG EMOLUNTOVG YOPAKTNPES OTWS, Yo TOPBAOELYLLO,
étﬁ%

avOEKTL oe acbéveleg. AAMG kor ¢ Emdoyn kot mpocHnkm povo
embop WOTHTOV HE TALTOXPOVN] OWTNPNCT TOV TOAUADV ETOVUNTOV
xop kov. * Toaydtatn mopaywyn Pertiopévov eutdv kot (bov ot

@ OPUOOGIOKES TEXVIKEG.)
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1. a) un Sroyopiopdc katd ) Siapketo e 1™ peimtikhc daipeong

B)n=19
2n =38
To kottapo B amoteleitar and 18 ypoposodpata £xovtag Eva Ayotepo
YPOUOSOLUA, 0wt Tov 11%° {evyoug 1o omoio Bpicketar 6To KOTTAPO A.
Onog yvopilovue ta Buyatpikd kottapo g 1™ peiotikig daipeong



elvar amhogdn] kabdG TPOKLTTOLY OTO OYWPICUO TAYV, oYWV
ypopocoudtov. Emopévac mpoxvntel 6tin = 19 ko 2iv7 38:

v) Xta kottapa A kot B 1o ypopocodpoate amotedol and 2 adeApég
YPOUATIOES EVOUEVES GTO KEVIPOUEPIO (HvTog npo'ié?( me/1™ peiotuchg
dwipeong). Emopévas oto kdtrapo A, dnov evtomil ‘o L EVva topamdve (n + 1)

ypopoocouo (dvo aviiypaga tov 11 ypw ol' atog), vmapyovv 20
‘ ov

ypopooopato kot 40 popro DNA xor 6to xottapo B, émov evromileton Eva

Myotepo 11%° (n - 1) ypopdcoue (anovcia _Ttov
vrdpyovv 18 ypoposopota Kot 36 popia D&

0) H oebtepn pewotikn dwaipeon eivor %}% O TOV AOEALPOV YPOUATIOWMV.
Apa o1 YOUETEG TOV TPOKVTTOVV £XOLV TOV 310 apOUd YPOUOCHOUATOV LE TO

KOTTOPO NG TPMOTNG HEIOTIKNG Otaipeong and to omoio mponibav. Anhaodn ot

XPOUOCOUATOS),

oY KPEQTIKO KU . ) ‘
KLTTOPIK %g (m.y. yoviow wotovedv, RNA molvuepdon). Zuvemdg ot
KALOVOL LoV £pouV Ta YOVidlo Tov EKQPALOVTOL KOt GTOVG 0V0 KLTTUPIKOVG
TOTOVG tvat 10101, eved ot vTdhourot Ba. dSPEPOLV.

TPoEADEL amd TNV EVOMUATMGT TOV GUVOAIKOD YOVIOUDUATOS €VOGC
cutEapov. ap’ ot Tpoépyovtan amd to 1610 dTopo Kol TPOKELTAL Yo TOV 1010

TTOPIKO TOTO, 01 YOVISIOUATIKEG PiPAlodnkeg Ba givarl dapopetikés. Avtd
cbpPaiver 010TL KAt TN TOPAy®YN TOV onepuatolwopiov otn peimon
TPOYUOTOTOOVVIOL TOGO EMAGUOC OGO Kol aveEAPTNTOS CLUVOLOCUOS TOV

ovidtwpatikn PPAodnkn amoteieitor and Khdvovg Paktnpiwv mwov

OUOMOY®V  YPOUOCOUATOV TOV £XOVV OC OATOTEAECHO. TNV adENCT NG
YEVETIKNG  TOKIAOLOPOIOG  OVOKOTOVELOVTOG — YOVIOL  GTOLG  YOUETEG.
XopoakTnploTikd Topddetypa eival n mopaymyr oreppatolmopiov mov eEpouvv
70 X QUAETIKO YPOUOGOUA KOt AAA®Y oL PEPOLY TO Y.



I'4. TTopatnpovpe 6TL GTOLG ATOYOVOVS TOL TPOKVTTOLY, OAQ T EYOLV
KOKKIVOL pLation (O[O0 e TOV TaTEPa) EVAD OAOL T APGEVIKA €
(6mmg M UNTEPQ). LVVETADS TO PO TOV HATIOV KoBopileT

evtomiletatl 610 X QUAETIKO Y¥poOUOGOLLO, ONAadY| gival (p 10. Q¢ TPOg
TO0 UNKOG TOV KEPOLADV, TOPATNPOVUE TNV AVOAOYio @ ueyohes: 1 pikpéc

aveopTNTOG PLAOV, ETOUEVOG TPOKELTAL Y10 AVTOC

0 pdto

Vvidl0 OV

Jovidl0, TO 0moi0 o€

opoluymtio TOL VIOAETOUEVOL £xEL Bvnotydvo dpdaon | (Bvnotydvo yovidio). T

Vo TPOKOHYOLV Omd TN JWCTOVPMCT OPGEVIKOD HeyoAes Kepoieg kot

Onlvkov pe pkpég ot amdyovor mov divov TPET
opeiletal o€ TMOANATAL AAANAOLLOPPO. x
YHETIKA LLE TIG OYECELG TV AAANAOUOPP vw el Ot

® 710 KOKKIVO YPDUO ETKPOTEL TOV XeELKOV, KaO®DG 01 Onivkoi

amdyovot, ot omoiot Ba £xovv Eva X ypopocmpo ard ka0e yovéa
01 KOKKIVO ypopa patiov. Emopévog

ovpPoiilovpe mg X KIVO PO, Kot ¢ X T0 Aevid.
® Y0 TG Kepaieg, T O ’Q aAES Kepaies (Eotm M)
EMKPOTEL TOY { M,), to omoio e T cEPd

wiov M3. Apa M > M,>M;.
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EMA A
Al. a) mpdopopo: 5’

UUCAUGGAAUUCCAUGAAAGGGUAGGGGAAUUCUAGCCC 3°
apo: 5> UUCAUGGAAUUCCAUGUAGGGGAAUUCUAGCCC 3°

B) 8 apwoléa



A2. @) 5> AATTCCATGAAAGGGTAGGGG 3’ %%
3’ GGTACTTTCCCATCCCCTTAA 5° x
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B) H mopamdve arliniovyic £vomOUATOVETOL uo TPOTO DOTE TO
voukAe0TiOW OV divetarl pe povpiopéva ypappotol voBpioketor mpog v
TAELPA TOL VTOKIVNTH TOL TAacpdiov. EmmAg rwopiloviog mog T
Baktiplo 0ev  dwBETOLY  UNYAVICHODS T KOOWKOVIO, OV
petappalovtol o apvoséan gival Kot oelpd:

,
OTHONG

5ATG 3%, 5 AAA 3,5 GGG 3.

2nueiwon: Oo umopovoe emimpiocbera, @a}pz@ vo. givar omapoitnto, vo.
ovopeplel kol 1o elng: Me dgdouévo 0t TO LOVOKAWVO, GKpPO. TOV OPNVEL N

EcoRI érovv v idia alinlovyia. 000 GKpa. TOL YOVIOIO, TO TUNUG. OVTO

Umopel va. evemuotmlei ue ovo

O1-Q T
Q"w/ll HODG: @) ODTOV TTOD OVOPEPETOL
i wote 8011'510 Tov Oivetor ue
LOVPIoUEVO. YPOuUaTO. VO IoKéTal T TAEVPC. TOV VTOKIVHT TOD
TAaouioion, oniaon n woy 0100, TOV & 106 A2.0) va amotelel v un
KWOIKY UETC. TNV EIGOYD OVTHY irtwon oev eviomileTor ovoLyTo

TAOLO10 OVAYVWOTG. % v

A3. a) alvcio "(XE) — 37 (AR

a?mcsi&j@ — 3’(AE)

B) @UAGACUGAUGGCAUAUAGAGAGACAU 3
:. ¢ : niovyia rRNA: 3° CAGAGAGA 5°

alvcida IV glvar n kwdikn pe mpocsavatolopo 5°(AP) — 3° (AE)

Topomave kol ) pe TéT010

Avalntd kot 6T dV0 aAVGIdES Kol e TOVS dVO TPOCAVATOMG LOVS KOOKOVIO
évapéng (ATG) kot éva amd 1o Kodkdvie ANENG, epdoov yvopilovpe OtL
kodwkomolel oAryomentidoo. Me dedopévo 0Tt 0 YeEVETIKOS KOOGS sivar
KOOIKOG TPUTAETOC, CUVEXNG KOl U] EMKOAVTTOUEVOCS, LITAPYOVY OVO CVOLYTA
mhaicwo avdyvoong, éva oty aivcida III kot éva oty aivceida IV. To rRNA,
KAt TV &vapén g UETAPPACTG GLVOEETAL LE TO 5™ AUETAPPACTO (KPO TOV



mMRNA couminpopotikd Kot oavtumapdAinio. Xty €iKovo D KoL

0TOVG 000 KADVOLS JTNPAOVTING TOV TPOCOVOTOMGUSO 7oV, giye Ol oto

epOd™Ua A3 o) aAlniovyio mov va vPprdomotetl ) 57 ap TEPLOYN

glte tov evdg eite oL dALOL avolytov Thouciov owdy\% o TG OVO
€

mhavottee, eviomietar alkniovyio mov tpel Tig n' ¢ uévo yio.
00
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