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KATEYOYNXH: OETIKH \

MA®OHMA: BIOAOI'TIA @

Hpepopnvia: Kvpraxn 22 Anpiii

AHANTHZEI@@

oEMA A =

Al-9d, A2-a, A3-y, A4-3, AS-B @

OEMA B : W

B1. H 6wtk éMka tov DNA cvuvdéetor pe oveg (mpwteivec) oynuatilovrog
Ta. vVoukieoowpoto. To vouxkedoowpa %Si ™ Pacikn povado opydvmaong
™¢ ypopativinc. Kdabe vov 1103 glton ad 8 poOpLo TPOTEIVOV TOL
ovopdlovtanr 1otdveg ( pEC @m V), YOp®w amd TIg omoieg TLAlyeTon
tufpo DNA pixovug 14 ov Bascwv. Ta vovkieochpoto avadimAmvovtal
ue amotéhespa to D oL o1 g peyaAvTEPO Pabud oynuatilovrag
TEMKA TOL Vidw T ati V avoOITA®GT GUUUETEYOVV Kot GALa €10M
TPOTEIVOV.

B2. H vaonoi@i\/m TOAD YPNGUU GTOV TOAAATAAGCIACUO O10YOVIOIUK®DV
Cowv. H dnu to gvog olayovidlakoh (®ov mov mopdyel Tov avOpdmTIvo
Tapayovta, mENG ToL aipatog, Yoo Topddelypa, Kootilel 1-2 exoroppvpla
evpo. Me omoinon &ivar dvvatod va TapayBovv ToAAL Tavouoldtuma (ha
KoL Ko OV TOV TPOTTO OKOUN PEYOADTEPES TOGOTNTEG TOL PUPLAKOV.

H oinon eivan emiong dSuvaTd VO GUVEICPEPEL GTNV TPOCTAGIN OO TNV
e&apo dopdpwv {O®V ToL TAAVATI. XT1C KatayHEES TOAADV (WOLOYIKOV
mé@ drornpovdvion Kateyuypuéva wapia Kot orepuatolmdpia 1 Epppova (hmv
@) Kwvdvvevovv va eEapavictovv. [Tupnvec amd avtd Ta KvTTOPA EIvon dSvvoTd
netapepBovy ce amipNVe WOKHTTOPO TOV €100VG TOV HOG EVOLPEPEL KO
@%ﬂ] oLVEYELD VO KLOPOopN B0V 610 1510 1| GLYYEVIKO €100¢ (DOV.

B Ta mhaopidia eivon dikhwva, kKokAka popie DNA, 1o péyebog twv omoimv
mowkiAel, To omoia. gviomilovionw o€ WOAAG Paxthplo Ko TEPEYOLV KPS
TOGOGTO TNG YEVETIKNG TANpOPopiog Tov Kuttdpov (1-2%).
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B4.

<§ n('xpxovv oe OVO 000Elg Yo vo €EQCQOMOTEL 1| CMOOTH AglTovpyiol TOL

Ta Thaopidio ypnoioro1ovvIon GTNV TEYVOLOYiD TOV owacmv@vov DNA
®g eopelg KAwvomoinong(oamoteAodv Tov cuvnbEéstepo Qo .‘a\ WVOTOiNGoNG
YL OpYOVIGHOVG HE HKpO yovidiopa), eSoutiag g OTITAC TOLG Vo
avtrypdeovron aveEdptnta and To kvupro popto DNA to npiov. EmumAiéov
To TAAGUIOI TOL YPNGIHOTOI0VVTAL MG POPELG KAMVO zo" TPETEL VA, EYOLV
Hovo o eopd v ahAnrovyio mov avoyvmpilet coRI ka1 va drabétovv
YOVidL0 aVOEKTIKOTNTAG GE GUYKEKPIUEVO avTBlOTL

Metaéd TV yovidiov mov TepiEyovtal ota n?»(w%

e Tovidia avBekTiKOTNTAG GE d1dPOopaL ownﬁ@.

e Tovidia mwov oyetilovran e TN PETAPOPAYEVETIKOV DAMKOV.
e Eudwd yio o mhacpidlo Ti, yovidia mo aAohv OyKovg GTOL PUTAL.

Ta pvOuiotikd otoryeion TG HETOYPEPNS €lvar Ol LTOKIVITEG Kol Ol
netaypagikoi mwapdyovrec. Or vmo ég B OVTOl TOVTOTE TPV THV OPYN
K@0e yovidiov. Ot petaypopikel<maporyovtes |\ élvon €101kEG TPOTEIVEG TOV
fonBovv v RNA noh)usp('xcmoc TOV LTOKWVITN KABe yovidiov
OV TPOKELTAL VAL PLETOLY PAPEL, DOTE VO, Q% CMOGTA 1| LETOLYPAPT).

Kotd ™ petaypaen éva g u opmv kobopiler mow yovidiw Oa

LETAYPAPOLV 1)/K0l NE oﬂ,o x0T tvel n petaypaen tov yovidiov. To
DNA tov evkopuoTiK® \e,:-) JEV OPYOVAOVETOL GE OTEPOVIOL Ko KAOE

vt
yovidlo €xel to O1KO o % Kot petaypagetar avtdévopo. H RNA
TOVG TPOKUPLMOTIKOVS OPYOVIGUOVS LE TN

Tolvpepdon Xswouﬁ% P

Bondela petaypo ap V. Opmg 6TouG EVKAPLMOTIKOVG OPYAVIGHOVG
Ol HETAYPUPIKOITapAyo napovctdlovv tepdotia mowkidia.  Kdbe
KLTTAPLKOG EXEL OPOPETIKA €101 HETAYPUAPIKAOV  TAPAYOVIOV.

Alo@opeTikog VOCUOG PETAYPOUPIKDV TOPAyOvVIOV puOpilel ) petaypoen
K&Oe yowiiov. Moévo oOtav 0 GmOOTOC GLVOLACUOG TMOV  UETAYPUPIKMDV

Tapoyovt pocdebel otov vmokwvnt) €vog yovidiov, apyilet m RNA
TOAL us@ LLETAYPOLPY] TOV YOVIOI0L.

TPETMEL VO,
Cuoywtov» (oeh. 96 ool PiBA.).

«Ta oykoyovidia mpoépyovion amd yovidlo OV VRAPYOLV PLVGIOAOYIKA GTO
avOpomivo  yovidiopa...... 0  Kopkivoc  tov  OUEPBANGTPOEIdOVS
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(peTvoPrdocTopa) mov eivonl amoTEAEGUA EAAEWYMNC €VOC OY

@mcﬁmmb
v LITOPOVUE VO,

revetikn 0¢om. Eav
\ANAOLOpOa Yoo o
alAnAopopoa. Xtnv
AOTAG) aAANAOHOp QL.
Couv TIC avohoyiec TV
A €10N @avoTOTOV AOY®

yovidiov» (ceh. 101 oyor.BipA.).

r3. o. 2& OPICUEVEG TEPWMTMOCELS GE €va. TANOLGUO @
Bpobue meprocoTEp ad 600 AAANAOHOPOA Y10}
otov TANOBLGUO VTAPYOLV TPid 1| TEPIGGOT
yevetikn 0¢om, tote owtd ovoudlovion TokAom
4oKNON ETOUEVMG EYOVLE TP SLUPOPETL
Ta mwolhamAd oAAnAopopeo pmopel v
vouwv tov Mendel, emeidn Snutovpyq&

KANPOVOLIKOTI T T®V YOVISI®V O

a6 Tov Mevtelkovg vopovg.

TOV OLUPOPETIKAOV GUVIVAGUAOV TOV %%vovrou Avto dev onuaivel 0t N

H peiémn g kiAnpovopkotnt
Béong mpaypatonoteiton pHEGH

Katd TOV  oYNUOTIcHO

wpilovtan

o

OAAMAOUOPO®V HI0C YEVETIKNG
vopov tov Mendel 1 vépov tov

oporoya

Sty wp1opod TV aAiniond o 70\/18 . ZOHQ®VA LLE TOV VOIO OTO,
FETOV 2%0@

YPOUOGOUATO KOl GUVET(

L AAMAOOPPO Yovidla 6e ion avaioyio

KOl Ol 0TOYOVOl TPOKLITOVV omo%)wxouo GLVOVOGHO TOV YOUETOV

OV €VOG yovsa ue g yau

dArov yovéa. O vouog 1oyvet

OHOiMG Y10 TNV KANP v ot V TOALOTTADV GAANAOLOPPMV.
B. I'e Tv @uoloio pufg Loy veL:

dvolohoyiki.T ‘rsw@t — pro - trp -
Kwowkove

C

@' —AUG—CCU —UGG—UGC - GAU
A U C
G

K1) 0Avoida
G
A G A
% 3’ -TAC-GG _ —ACC-AC -CT
@3 T A G
SN C
@ Kwowkn alvoida
& ‘
T C T
% 5 ~ATG-CC -TGG-TG_ -GA
A T C
G

cys

=3

— asp...
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IN'a v petairaypévn Tpmteivn A woyvsL:

Kwdikovio mRNA
C
U U
5 —AUG—GCA UGGUGC&AC .3
G AN
Mn k®okn aiveioa &
:
A \i; A
3-TAC-CG _ — CG—CT =5
T A G
C
Kook aivcida %7
3
€ GA -3
T

5 —ATGZGCA - TGG - TG
@)K |

4

&

®voworoyikn TtpoTeivip met — ala — trp Q%

— asp...

Amd v Gbyv%psr M HeTAALAYHEVIC TTPMTEIVIIG A KO TNG
TPOTET

KOmTEL 0TL oty 0éon tov 27 apvo&éog

(QLGLOAOYIKN

gxel tomob % n Nv Béon tov auwvo&éoc pro. Avtd eivon
OmOTENE ovidaKNg_ovtikatdotaons, émov n tpdtn Paon (C) tov
devtep IKOVIOL THG KMOKNG aAvcidag €xel aviikoraotadel omd

(G)

I petarioypévn Tpoteivn B woyven:

Aoywkn mpoteivp met — pro — trp

@%mﬁmévm mRNA

&
5'— AUG -CC

2

C
U U

- UGG - G UG-AC
A
G

Q> c o

val

=3

—  thr...
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N O LZXI 1NOGdd

[

Mn k®okn aiveioan @7

3’'—- TAC - GG
Kwdwkn arvcida

5'— ATG - CC

VE 0QOaipECT €VOG VOUKAEOTIOIOL
™V oAAOYT] TOV OLO TEAELTAIWV
€tk 0. TO TETOPTO KMIKOVIO TNG
KOOIKNG dALGIdaG TOV Dl\@m pOTO V gotidwo (T) pe amotérecpa
™V aArayn OA®V TOV KOO \% acm ueio avtd Kot KAT.

2uykpivovtog  TIG 220 LET @ € TPWTEIVEG UTOPOVUE VO

XV peTaAraypPEVI TPOTEIVY
ot0 4° KOOKOVIO pE amoTé
apvolEémv. ZuykeKpluéva

KatoAnEovpe 61O oua TPOTN Elvarl To TOOVOV va EYEL

erdyio sniSp(w@\ oT 0Tasn Ko TNV AELTOVPYIKOTNTA TG
KaOwg €xel TPOT el L Evo HOVO apvoEL evd ot 0evTEPN
TPOTEIVN Xéy@ EXKeL N oAlniovyio TV opvoEEwv dev
epnpavilet n?»% AAE TNTEG LLE TNV OPYIKT).

Sy

OEMA A

Al.

%7@;\

Xtov ('xvep(ono:j OPETOVOKVTTAPIKI] OV KANPOVOUEITOL [IE AVTOGMUIKO
VTOAEWOMEVO TUTTO KANPOVOMIKOTNTAG, €VA 1 UEPIKN OYpPOUOTOWiO ©TO
TpacIvo KKIVO HE PUAOGUVOETO VIOAEITOUEVO TOTO KANPOVOUIKOTNTOC.

210 y KO 0€vOpo A NG o1KoyEvelag Oev givon duvato va ametkovileton
@DX%&E’CH vroAewmopuevn acBévela. Avtd copfaivel 016t To ONAvkod dropo
[I2/7doyel amd v acBévela mov amelkovileTon 610 dEVOPO OWTO, GLVETMS Bl
€ va givar opolvyo yuu 10 QUAOGUVOETO VTOAEWTOUEVO YOVIOl0 TOL

@ veton Y10 TV oypopatoyia, £oto X°, dnhadn va el yovotumo X° X°. O
TEPOC OUWS AVTOV TOL ATOHOL Eivon VYIS WG TPOS TV AGHEVELN TOV dEVIPOL
, ouvendg Ba &xel yovotomo XY, 6mov X* 10 puotohoyikd oAANAOHOpQO.
Opwg avtd eivor dromo o10tTt ta. OnAvkd dropa wAnpovouovv éva X
YPOUOCOUO OO TN UNTEPA KOt VA OO TOV TATEPO. XVVETMOG TO OEVOpo A
amEIKOVICEL TNV KANPOVOIKOTNTA TNG OPETAVOKLTTOPIKNG avoupiog kot to B
NG UEPIKNG apOUATOYINS. (Zyusidvetar 6T i avtietoiynon Oa umopovee va.
ToAoyn Osi pue ApKETOVS TPOTOVG, EK TOV OTOIWY EOM) TPOTEIVETOL ATADS
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évag. KalOs oloxinpousvy aitiolopnon evvositai 0Tl TPETEL v@oﬂomﬁd
TApwe.)

To aAANAOLOPPO Y10 TN OPETAVOKLTTOPIKY] OVOLLIQL c’uuﬁ@%rm og B’ ko g
B T0 pucloroyikd. Xvvenmc, ta dtopa 11 kon I2 €govv yo o BB’ drott givan
VY] ARG YEVOUV aTOYOVO OV TAGYEL O TV OGHEV, nAodn eivon Qopeic.
To dropo I11 &gl mBavo yovotvmo PP 1 PP° S10T1 &i 1€G Ko TPOKOTTTEL OO
yoveig popeis. To acBevéig dropo 112 &xet yovotomo BB’

To dropo I1 yio T pepikn aypOUOTOYiC GTO TPUCIVO-KOKKIVO EXEL YOVOTLTO
X2Y, eved 1o 12 X“X°, 1t givan Onhvkd v YEVWO apGEVIKO amdyovo
ov mdoyel. To aropo II1 €yxer yovotvmo 1 70 OnAvko drtopo 112 Exer
mOavo yovotomo XX 1 X4X°.

YVVOMKE Kot Yo TIG d00 acOEVELES o1 @ Ol TV OTOU®V TNG OTKOYEVELNG
etvaw:

11: pp° X*Y

12: Bp° X*X° %7

111: BB X°Y 1 Bp° X°Y

A2. H {nrobdpevn m@owc')rnr(@@r@%f TN SeTAVPMoT TV dVo yovéwv 11

xon 12;

P BPIXAX’ ® BB XY

Fopétes | PXN | SFXP pX’ X’

X" BpXEX BBX X" BB XX
BEXX"

A

BS XA

BY  [(IBEXEY [BEXTY [ BEXY | BpXY

BS Y %SxAY BSBSXAY BBSXbY BSBSXbY
To dropo 112 givor ONAVKO pE OPETAVOKLTTOPIKY OVOLUIOL KO UE GLGLOAOYIKT|
opoaon. OTNTA TOV LI PYE Vo YEVVNOEL ATOUO PE TETOL0 PAIVOTVTO TTOV

2/16 1 TOAVOTNTO CTH TPOKVITEL OO TOV TPOTO TOL dloympilovton To
AP DUOTOL KOl TOL YOVIOLOL KOTE TOV GYNUATIGUO YOUETOV GOUP®VA UE TOVG
) plovg Tov Mévrel:

% Koatd 10v  oynuatiopd yopetov oaywpilovior  ta  opdAioya
YPOUOCHUOTO KO APa To dAANAOpOpPa Yovidia 6 iom avaroyio Kot ot
@] aOYOVOl TPOKVTTOLV OTO TOV TLUYOHO GLVOVAGUO AVTMOV TMV YOUUETOV.

<§ o To yovidio mov eréyyer Eva yapaktipa ogv exnpedlel T petafifoocn tov

Q

yovidiov mov EeAEYYEL Evav GAAO YOPOKTNPW, €AV TO Yyovidld ovTd
Bpiokovtar oe OlapopeTikd (gvyn oporoywv ypopocoudtov. O
aveapmtog dlaywpiopudg TV yovidiov - yiveton,  €mEwd T
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YPOHOCOHOTO KAOE Yovéa cuvvovalovial pe Tvyaio
SNUIoLVPYIL TOV YOUETOV.

GLGTIUATOG, EVD 1 HEPTKN ap®UATOWia amoTeLE]
v Opaocn. Aegdopévov 411 M €x VIVO YoVidu
OTOLOVMOOT] KLTTAP®V TOL CLUOTOUTIKOV GUGTH

epnpaviCoov tn yevetikn BAAPN, tpomomoinon K%

TNV E1G0YMYN TOL PLGLOAOYIKOU GAANAOLOP
OPEMAVOKLTTAPIKY avoipion €ivar dvvato
yovidrokn Oeparmeia.

@5/5 KOTA N
Q>

A3. H Jpemavoxvttopiki) ovoupio  omoteAel ac@évs@r
€ T

OLLOTTOU TIKOV
ov oyetileton pe

poameio omontel TV
¢ 1ov acBevr), mov
oo TOV OPYAVIGUO, UE
o1 E100yYMYN TAM G~ QVTOV, 1)
VTIHETOTIOTEL HE €X VIVO

XV TEPITTOON  OLTN smksyovw QOpelg TOL  PLGLOAOYIKOV
aAANAOHOPPOV, Ol OmOoiol TTPONYO -. sxovv Katootel ofrofeig pe Tig

TEYVIKEG TOL Ovacvvovacspévov D

2TO /JEVETIKO DAMKO TOV UDV-QOPEDV

GULVOEETAL TO PLGLOALOYIKO aMn (GO0 KOl OTI[/CLVEYELN O1 101 HOAVVOLV TOL

COUOTIKA KOTTOP TOL 0cOEVI T rn P o€ KOAMEPYELDL.

Ad. . Ot popeig dpemavo
ac@svsw-ouuoc(p
VTOAEUTOEVO w

KAnpovoueito

Pohaccorpiag eivon etepdluyot yia
LHE OVTOCMUIKO

B. Toco o1 @06? EMOVOKLTTOPIKIG OVOIHiOg OGO Kot TNg
o o : : '

A(p@ag ko g N.A. Aciag.

&
&
&
F

PEC TIC TEPIMTMOELG T Atopa epovilovy avBekTikdTnTO TNV
1 eEEMKTIKO TAEOVEKTNUO EMPIOONC Kol vOTapay®yng G€
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