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ANANTHIEIE

ZHTHMA 1°

A/

B/

I/

= R = R
MH>>>MM

Awaiordymon yia 1ig Aabog apotaceig:

(Movédeg 8)

2. O yovotomog Aa avtotoyel oe éva  daropo, tov onoiov  Eva (e0yog opoidywmv
popocopatov dubitel oto fva ypopdoopa 10 dAiniopoppo yovidio A kal ong dvo
LPopatides kat oto @io opdroyo 10 @Aniopoppo a. exiong Kat 6Tig 00 PwpaTideg

TOU,

(IMpoapetikd: Ot dvo adehpic ypwpatides kabe ypowpocOuaTOE TPOKLATOVY AXO TV
avuypagi) Tov DNA xat ya avtd gival ravopoldtoass.)

4. Tuomin petddialn propei va copfel povo omy tpumiéta Aéng
(Mpoapenixd: Adti vadprovy Tpia KOIKOVIA ANENS evd povo va Kedikdvio Evaping.)

5. Ta yovidur mov evBivoviar yu ™ dnuovpyia mg P-Halacompiog

gival woAhamhda

aldnhopoppa kar Egovv dnpovpyniel w¢ anotélecpa  SPOPETIKMY E1MOV YOVISIIKDY
RETAAAAEEWV OGS avTIKATaoTaoslg, eAAshyeg kat mpoothikes.

6. Ta Beppdpuia Paxnipia propoliv va xawrlepynBody povo oe vypés KaAMépyees, SHom
ya v avartodn tovg araitoby  Beppoxpacies ave tov 45 fabpav Keloiov, evd o

avtég Tig Beppoxpacieg 1o ayap pevotorowital,

=
&

B
g. (poarpeTixa : y)
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(Movadeg 4)

(Movédeg 6)
(Movadeg 2)

(Movédes 2)
(Moviédeg 1,5 -1,5)
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ZHTHMA 2°

A/

Aavveyyp yovidia 1 Swkexoppéve ovopalovian Ta TEPIOCOTEP YOVt TV  ELKUPLOTIKOV
opYavicpdV (Kat Tev whv 1ov toug aposfaiiovy), ota oroia ot whintovyies tov petagpaloviat oe
apuvoiéa  Swkdatovial and evuapeces alinlovyies, ta soowvia, o oroieg de petagpaloviar o

apuvoléa.
(Movideg 1,5)
Onrepovie ovopaletar 1o T Tov Paxmplakol YoviSIOPATOS IOV aroteieital arnd pia opdada
yovidiwv 1a orola vROKEWVTML 6& KOS £AET30 THE £EKPPaOTIS TOVS Kat Ta ontola kwdikomotoby Evlupa
OV RaAipvouy pEPOS oe pia ko petaforixn 086. Ze avtd aeprhapPavoviar £XT6C and Ta raparave
yovidia mov ovopdalovtar domka kar or awdnmrovyies mov puvBpilovv ) peraypagn tovs. Ot
aldnrovyieg avtég mov Ppioxovial urpootd arnd ta dopkd yovide eivar xat@ cepd Eva pupuotikd
YOVidLo, 0 VAOKIVIITIG Kat O YEIPLOTIG.
(Movadeg 2)

Merarémeon civan pia xatmmyopia SOMUKGOV YPOUOCOUKOY avopaiidy 1) onola sival arotélecpa
Opatong £vOE TUNHATOS TOL YPOPOCHUATOS KL GTI) CUVELELR £VOOTS TOL OE £va Ao un opdroyo
opdoopa.. (Mpowpetikd: ApoPaia perardmon eivan N aviediayn) YPOUOCOUIKOV TUNRATOY
HETAZD U1 OHOAGYOV YPOUOCHUATOV. )

(Movada 1)
Avripovikog kaboprarijs civan pia £151a) AEPLOYN TOL AvTIydVOL TV omtoin avayvmpilel To avricopa.
Kafe peydho avriydvo £xel morholg aviryovikols kabBopiotés, yia avtd mapayoviar moAAd €idn
AQVTICOUATOV EVAVTIOV TOV.

(Movadeg 1)

Yppiéaopara ovopalovian ta vfpdika xdTrapa mov mapayovial axd mm oOvindy ToV KapKviKov
KUTTapov Kal tov B-Aepgoxkuttdpov kol Ta omoia pmopolv va Tapayouv HEYAAES TOCOTNTES EVOS
HOVOKAMVIKOD QVTIGOIATOS,

(Movadeg 1,5)

B/

drarormwon: To yovido mov ehéyyer éva yapaxtipa dev  emmpealer ™  petafifaocn tov
yovidiov mov £Afyyel £vav @WA0 yapaxTipa.
(Evarraxtika: H avelapmm petafifacn tov yovidiov mov Ppioxoviar o Suagopetika
FPOUOCOUATE, RPOKVATEL axd v Tuyaia Sudtaln Tov CEvydV TOV OHOAOYOV YPOUOCOIATOY
xkata m peragaon mg peimong I. 'H: Kabe levyapr opordymv ppopocopatmv, dapa xm
yovidimv, tomobeteitan ¢ MPOS TO OMpEPVO Eminedo Tov KuTtapov aveldapmra and TOV
poro mov torofemifnxav ta @iha levyapu 1POPUOCOUATOY Kat YovVISiwmy.)

(Movadeg 2)
E&ippnon-Tapadeiypa: O  avelapmirog Sapopiopds tov yovidiov yiveta, eaedy ta
wopocopata kabe yovia cuvdvaloviar pe tuyaio tpémO Katd T Snuovpyia TV YapET@OV.
(Evarraxnika: [poxoater and my tuyaia ddraln tov CEYOV TOV IPOROCORATOY, 0 RPOS TO
wonuepvd exinedo, o petapaoy mg peioong 1)
‘Eto, éva aropo pe yovotono AaBf Ba ddoer yapéteg pe 6hovg Toug Suvatong cuvivacpong
TV aAAniopdpemv Yovidiov AB, AP, aB, af km pe ion mBavémta yia Tov kabéva.

(Movadeg 3)
Eaipean: Avtoc o vopog dev oydetl yua yovidia mov Ppioxoviar oto ido (evyoc opordywv
LPOUOCOUATOV,

(Movadeg 1)

I/ Bifiio o£294: 6An TV AApaypago TS PAIVOAKETOVOUPIG
(To Surypappa e £k, 6.5 kar o1 1pomot Suiryvwong (pe avidvon DNA) d¢ (nrodvral, alda dev

elvan Aabog av avapepboiv.)
(Movadeg 6)
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Al Opropdg: Auryovidraxd ovopdlovrar ta (Ga exeiva ota onola £xer  tpomoromBel 1o yevenxkod
VA Toug pe my apocthixn yovidiov, cuvijbng arnd koo @io eidoc.

(Movada 1)
Péiog: Ta duayovidaka (Ha gpnoIpoToovvIaL yia My Tapaywyn (pNciuomy Ipnteivov o peyain
rocomta. M modhd vooyopevn 1Wéa eivarl ) tapayoy TpOTEVOY aad KOTIapa UV PACTIKGOV
adévev Tov Loov, Yia rapaderypa Tov rpofartov kat Tov ayeidadov,. Me autd Tov Tpomo Ba givar
duvati 1 cvAloyn TS RPWTEIVIE and 1o yaia tov (owv. Avtds o Tpomos mapaymyns ovopdaleral
TAPAYWYT] PUPHAKEVTIKGOV TPOTEWVOV and dayovidakda (Ha.

(Movadeg 2)
Hapadeiyuara spapuoydv 1ov¢ anotehovv 1 rapayoyn a,-avulbpuyivne (ATT=alpha anti-thrypsin)
ot apdfata xar  Aapaywyn tov xapayovia IX, mag apoTEiVG OV CUPPETE(EL OTO MNYAVIONO
mMENS TOL aipartog, pe Tov ido pomo.

(Movada 1)
Loyspron pe Paxvipra:  Tlapayoyi guppokevtikoy  apoteivov eivar duvam kat axd Paxtipur,
Omwe 1 WeoLAIVI Kat 1) audnTia oppovy. Ing aeplocodtepes OUmE REPITTOOELS Ol APOTEIVES UVTEG
dev eivar akpifoc idieg pe tic apoteiveg Tov avBporov, enedn ta Paxtipue de dwbitovy Toug
WYAVIGHODS TPOTOROINGNS TV APOTEIVOV Tov Stabitouy o1 evkapPLOTIKOL OpyaVICGHOL.

(Movadeg 2)

ZHTHMA 3°
A/

I petagaocn ta KHTTapa PEPOLY IMAUCIEoHEVE Ypwpocohpata, xabéva axd ta oroia aroteieita
and dvo adedpés ypopatides, niadi 0o popa DNA evopiva petaéd 100 6T0 Kevipopepido. Apa
0 £vag opyaviopdg dwbiter 19 ypopoohpata kat o @rog 14 ypopocsodpata,

(Movadeg 2)
Agdopgévon 611 0 IhoEdNg opyaviopos mpiret va £xel Levyn opordywy, Ba rpénet o apBpog tov
LPOROCOUATOV TOV va sivar Luyog apiBpds. Apa o opyaviopds pe Ta 19 ypoposhpate arokisistm
va eivar Simhoednig Sott ta 19 gpoposhdpata dev cuvietoivv Leby.

(Movadeg 2)

(Movadeg 2)

To gixog dubéter 19 gpoposhpata kai 10 pocoprilero £xet 7 Lebyn ypopocopdroy

B/

I'vopilovpe mog Y va amocvvdeBel 1o IRNA ™ mporivig and mv apem Béon ewwdoyis Tov
pipoochdpatog, Ba apixet aponyovpéveg va £xet dnpovpynBel o rertidikde deopde avapeoa oy
apoiivy kat 1o axpifix exdpevo apvodd, m Pakivi. Na va SnpuovpymBei dpwg autds o reatidikig
deopde Ba mpéner 1o IRNA ¢ Pakivie va eixe qon ovvdebei om dedrepn Béon eiodopic Tov

pipoodpatoc.
(Movadeg 2)

Apa, otay 10 IRNA ¢ ntporivig eyxkataleine 1o pifdcwpa, 1o endpevo IRNA mov cuvdéstal 610

pifdoopa apécwe peTd, eivar autd g adavivigc.
(Movada 1)

H auwvopdda me¢ nporivne ypnoworombnke xard m dnpwovpyia tov aertdikod deopod pe 1o

akpims mponyovpevo apuvos, ) pebeovivn.
(Movada 1)

Orav n auuvopada e aporivie oymuartilel reandikd deopd pe ™ peberovivy 1o1e 10 ApOTO IRNA
m¢ peberovivg anehevBepovetar and 1o pidcopa ato xuttaporiacpua. Or deopol mov orave eival
ot 7 deopoi vdpoydvov avapeoa 610 kwdwkévio AUG kat 1o aviikedikévio tov IRNA g
peberoviving, xabmg xa 0 deopds petald me  pebelovivng kat tov IRNA mc.

(Movadeg 2)
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r/

Tuuata tov DNA mov dev peragpalovia givan

Ta yovidix Tov (RNA

ta yovidua twov rRNA

ta yovidua tov snRNA

Ta ECOVIK

Ol AEPOYES TV YOVISimV TOV  aviisTolouy 610 5° kat 37 auetagppucto axpo tov
mRNA

T0 KOSKOVIO AENG

e

&

(Movideg 6)

A/

Tpomor petagopas EEvov DNA péoa ot éva xiTtapo sivan o e€ijc:

AvBopunm petagopa mhacudiov and éva faxtiplo oe @ro

Metagopa yevenkod vhkod ard éva vekpopévo pe Béppavon Baxknipo ot dio (6awg oto

aeipapa tov Griffith)

3. Moivvon Paxmpiov and @ayoug pe avasvvévaspivo DNA

4. Tepmu) awayoy avacuvdvacuévov acudiov pe g pebddoug mg YEVETIKTG unyavixig,
kavovrag dniadn rapodikd Swunepatd ta ToiHuata tov faxmpiov

5. Mohvvon svkapuotikav Kuttapov (avBporvov) azd avasuvivacpiévong 100g Kat in vivo Kat
X VIVO

6. Mokluvon QuuIKGY KUTTApOV ard  PETACUATIoNEVa Paxtipa Agrobacterium
tumefaciens xat evowpdrmon tov avasuvdvacpivon rhacpudiov Ti 610 yevenkd Toug vAIKG

Muxpogyyon pe emBupuntd yovidio oto Luyntd Lhwv
(Movédes 7)

e

~

ZHTHMA 4°
Al
1. H EcoRI avayvwpilel my edic adiniovyia Pacswv oe dikhova popra DNA:
..GAATTC...
..CTTAAG...
To mhacpido civar £va dixiovo KUKMKG poplo, apa yia va oracel oe dvo Bpadopata Ba
apéney, 1 adniovyia auti va aepEetat 300 Popés péca Tov.
H EcoRI xope xabe alvoida petald G xa A, ondte mpoxvatovy Bpadopata pe povoxiova
axpa and alevyapwreg faceg. Meta ) dpaon tov eviopov, Ba £xovpe:
.G AATIC ..o
...CTTAA Kay L Sa—
(Movadeg 2)

2. Y 10pot ; KOV Dy
(Tpoapetia : Eav pia ahvoide rov aroteieitm ard v voukheotida eivar evbihypappn,
o1 Ba mepuiger v-1 poogodieotepikoig deopols, eve eav sivar Kok, Ba repiéyel v
POOPOSIESTEPIKOVS SETHODG.)
To mhacpidio eivan Sixkovo xm xukhkdé popio DNA, dapa Ba mepyer té00UG
POOPOIESTEPIXONS HOa Kat voukA£oTidia, dniadi 6.10°
To Opadopa A Ba aepéxer Ta 800 pita Twv cuvolkdv Bacewv tov rAacudiov, dniadn
2.10° Lebym alotodyov Paccov xat dpa 2.10°2 = 4.000.000 Baoceg
To Opadopa A Ba amoteisitan and §00 ypapukés aiiniovgies voukisondiov ondte o
puopodiectepikoi Ba eivan doot Ta voukieotidia ainy 2, dniadn 4.000.000-2.

(Movédeg 3)
3. Adyw ¢ ocvpminpopankémras tov  Pacswv  yvopilovpe o6mt o apiBpdéc Tov

cupminpopankev facewy eivar A=T ka1 C=G. Apa eav o1 adeviveg eivar 8, 10°, Ba &rovpe
xar 8.10° Bupives.
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Z1o ovvoro tov 4.000.000 Bacewv tov Bpadopatoc A, £govps  800.000 + 800.000=
1.600.000 1o afpowopa Adevivy + Qupivn, eropéves oL vroromes 4.000.000 - 1.600.000 =
2.400.000 Oa eivan 1o @@pospa Kvtoosivn + Fovavivn. Kat exeidi avtés petald touvg sivan
ioeg, oto Opadopa avtd vadpyovv 1.200.000 Kvrosiveg kar 1.200.000 Movavivec.

(Movada 1)
Yrohoyionds apiBod dsoudv vépoydvou
Z1a axpa tov Bpadoparog Ba vrdapyovy 4 (2+2) Paceg adevivng xa 4 (2+2) Baceg Bupivng
mov dev Ba cuvdgovrat pe decpois VEPoYOVOL Kabhg WTOTELODY POVOKAMVE GKpa PETd T
dpaon me aeplopeTikig evdovovxhedons EcoRI.
Apa ta (evyn tov cvpmhnpopatxdv Pacewmv Ba sivar 800.000-4 (ebyn Adeviving xat
Oupivng xar 1.200.000 Ledym Kvtooivng xat Novavivng,

(Movadeg 3)

Eredn avapeoa oe éva Cevyapr Pacewmv Adevivig xat Oupivng vrdpyovy 2 deopol

vopoyovon, cuvorka avapeoa ota 800.000-4 (edyn tov Paccov avtov Ba vrdapyouv

(800.000-4) -2 = 1.600.000- 8 deopoi vépoydvou.

Avtictorga, avapeca ota 1.200.000 {evym tov Paccov Kutooivig xar Novavivig Ba

vadapyovy 1.200.000 -3 = 3.600.000 decpoi vépoydvou.

Tovokika oniad oto pépo tov DNA vadapyovv 52.000.000-8 deopol vépoydvou.
(Movadec 3)

4. To abpowopa G+C oto Bpadopa A givar 2.400.000, g oivoro 4.000.000 Bacewv . Apan
% avaioyia Tov eivar 60%.

(Movdada 1)
Adym tov xavova m¢ cvpminpopanxkémras 1o % mocootd touv abpoicpatog S0
oupRANpOUATIKGOV Pdoeov eivar id10 xu o kabe aivoida evog dikiwvov popiov DNA xm
GTO GUVOAIKO poOPLO.
I ovykexpipévny nepintoon opws 1o Bpadopa A dev eivan mhpog dikhwvo, S0t £xel ota
S0 aKpa TOU POVOKAWVEG TEPLOYES. Aedopévon Opme, Ot Kat Ta 60O povoKimva axpa
£govv v ariniovyia AATT, cuvolika o apBuoc tov abBpoispatoc A+T oe kabe aivoida
rapapéverl id1og. OndTe TEMKG 0 Tapanive Kavovag 1oybel Kat v 1o Bpadopa A.
Apa 1o adporopa G+C Ba aroteiel To exiong 1o 60% tov facewv km oe kabe alvoida,
(Movadeg 3)

B/
1. Toyovidio mov ghéyyer ™MV @puoppoPiiia civar PLACGUVOETO VAOASUTONEVO.
Zoppohrilovpe :
X" = yovidio mov ehéyyer mv uolokoyna] mIEN TOL aipatog
X® = yovidio mov ehéyyer mv ayoppogiria .

H yovaixa pe apoppopiria Ba et yovotomo X° X°.
O guowlonikds avtpag Ba éxet yovoruro XY.
(Movada 1)

2. Ta aropa pe ovvdpopo Turner givan Bniovka pe povoswmpia ka yovotoro XO.
Ta aropa pe oivipopo Kleinefelter sivan apoevika pe tproopia xm yovotoro XXY
(Movada 1)

3. To xopito pe ohvdpopo Tumer kan pe aypoppopiria, pe fiorn 1o pauvoTund tov, apEaet va
éxer yovororo X°0. To @ropo avtd RPoEKUWE ard T YOVIHOROMGN £vOS Yapét) pe 1o
popdoopa X° xa evog yapim pe xavéva QUAETIKG POPOcONE. ALSOUEVOD TOE TO Yapém)
e 10 popdoopa X° povo 1 prépa me fa propodoe va mg 10 SGHOEL, CUUTEPAIVOVE WS O
ratépas ™S £3moe Yapit yopic Kavéva GUAETIXG YpoOpdcomT |

(Movadeg 2)
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To puowroyikd ayopt ue covdpopo Kleinefelter, pe faon 1o pavotomd tov, propei va  €xe
yovoromo X XY 1 X*X°Y. Or yapéteg mg pmtépag Opmg propoidv va aepiéxouy pévo éva X°
yovidio guololoyikd (rpoaipetikd: ot nepintwon avopuiiog propodv va Eovy eite dbo yovidia
X* gite xavéva). Apa GUUTEPAIVOLYE TS 0 APAYRATIKGS YOVOTVROS TOL ayoplob eivar o X XY,
AVTOC 0 YOVOTUROC PROPEL VA TPOKOWEL POVO EGV 0 YAUETS TOV AATEPA REPIEIYE VIOYPEMTIKG
ta vrdrowa ypoposhpata X" ka Y.

(Movadeg 2)

4. Ka ong 800 mepurt@oces, o yapémg mg pntépag éxer éva X° yovidio, orwg axpifac
avapévetal and 1) Swdikacia TG PEIOONG, K¢ ATOTEALGIE TOV PUGLOAOYIKOD ATOYOPIGHOD
TOV OPOAGYOV YPONOCOUATOV ot peiwon | xat 100 QUOAOYIKOD AROYWPIoHOD TWV
adehpov gpopatidov ot peioon 11

Fapémg Tov matépa TOL TEPIEXEL KA Ta d00 Quistikd ypoposopata X" xa Y, propei va
TPOKLYEL povo ard AaBog aroympIopd Tov opdAoYoD CEDYOUS TOV QPUALTIKOV YPOUOCHUATHV
Kata v peiwon L
lapémng O, ywpic xavéva uALTIKG ypopdcopa, propel Dewpnrikd va apoxdyel site axd Aabog
ATOYOPICPO TOV OPOAGYOV LPOUOCOUATOV Katd ™V peiwon I, site and Aibog anoywpiopd tov
aderpdv gpopatidnv kar@ mv psioon I
(TMpoapenikd:  Aedopévov opmg mwg Kat ot §00 avopaiiss sppavicbkay xard ™ Sidpxew g
idag ximong, 1o mbavotepo civar kan o yapeéms O va wpoéxuye and Aabog anoywpiopd tmv
QUAETIKOV ZpOpocoOUaTey  omy b  peivon I tov matépa mov dnuodpymoe Kot Tov
AponyodpEvo avipado yapém X'Y)

(Movadeg 3)
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