BIOAOTI'IA I'" AYKEIOY
OETIKHY KATEYOYNXHX

AINANTHXEIX

ZHTHMA 1°

ONO O WNE
MM>>>M> M

(Movdoeg 8)
Awaroloynon yia 11 AdBog TpoTacELS:

2. O vyovoromog Ao avtiotoyel oe éva dtopo, tov omoiov éva Legvyog opoAdY@V
YPOUOCOUATOV OOETEL 6TO £va YPOUOCOUA TO OAANAOUOPPO YOVidlo A kal oTig dvo
YPOUOTIOEG KAl 0TO GALO OPOAOYO TO OAANAOLOPQO 0. EMIONG KOl OTIS dVO YPOUATIOES
TOV.

(ITpoarpetikd: O 600 0deApéc ypoUoTidee Kdbe YPOUOGMOUATOS TPOKOATOLV Omd TNV
avtrypoer] tov DNA kot ylo avtd givorl moavopoldtumeg.)

4. ZwwmnAn petdAhoén propel vo oupPel povo oty tpmhéTa ANENG
(ITpoarpetikd: A10TL VITApPYOoLY TPio KOOV ANENC EVD HOVO €Vo KMOLKOVIO Evapéng.)

5. Ta yovidwe mov gvBdvovtar ywo tn Snpovpyio g P-Boraccopiog eivoar moAlomAd
aAAnAopopea kot Exovv dnpovpyndel o¢ anoTélecHo  SLUPOPETIKMV EWOMV YOVISIOKDV
UETOALAEEDV OTMOC AVTIKATAGTAGELS, EAAEIYELS KOl TPOGONKEC.

6. Ta Bepuopira Poxtiplo pmwopovv va KoAAlepynBoldv pOVO o€ VYPEC KOAALEPYELES, O10TL
Yo v avamtuél] tovg anottovv  Beppokpociec avo tov 45 Pabuonv Keloiov, eved og
avTtég TIG Oepuokpaciec To dyap peveTomoteiTal.

(Movdoeg 4)

B/
1loB,7y,0
2. a, B, (mpooupeTiid. : y)
3.a.p
4. «
5.6
6.v,90
(Movdoeg 6)
I/
1.B
(Movdoeg 2)
2.T
(Movadoeg 2)
3.AA

(Movaoeg 1,5 -1,5)



ZHTHMA 2°
A/
Aovveynp yoviora 1 OOKEKOUUEVO, OVOUALOVTOL TO TEPLOGOTEPNU YOVIOlD T®V  EVKOPLMOTIKMOV
opYaVIGU®VY (KOl TOV 1DV TOL TOLG TPOSPAAAOVY), GTO, 0TTolo 01 GAANAOLYIEC OV peTaPPAlovTol G
apwvoléa  StokomTovtol and evoldpeceg aAAniovyieg, Ta €omViA, ol omoleg O petappdlovior og
apvo&éa.
(Movaoeg 1,5)

Onepovio ovopdleton to TUqHA TOL PBoKTNPLOKOD YOVISIOUATOS OV amoteAeiton omd pic opddo
yovidimv ta onoiee VITOKEWVTOL G€ KOO EAEYYO TNG EKPPACTIS TOVS Kot TO OToia Kdtkomolovv Evivpa
OV TTOUPVOLV UEPOC GE ia KOWVY UETABOAIKN 000. X& 0vTd TEPILOUPAVOVTUL EKTOC OO T TOPUTOVED
yovidw mov ovopdlovtor dopkd Kot ot aAAnAovyieg mov puvBuifovv T petaypaer] tovs. Ot
ariniovyieg avtéc mov Ppickovrol umpootd and to dopkd yovidia etvor Katd oelpd va pubpoTikd
YOVid10, 0 VITOKIVITAC KoL O YEPLOTAG.

(Movdideg 2)
Meratomaon civon pia katnyopic SOMUKAOV YPOLOCOUKOV avOUOADVY 1 onola elvol amoTEAECHLA
Opavong evog TUNHOTOS TOV YPOHOCMUOTOS KOl OTI CLUVEYELD EVOOTG TOV G €va GAAo un opdA0Yo
ypouocoua.. ([lpoopetikd: ApoPaior petatdémion €ivar 1 avToAAOyn YPOUOCOMUKOV TUNUATOV
HETAED i1 OPOAOY®V YPOUOCOUATOV.)

(Movéoa 1)
Avtiyovikés kalopietic sivol pio £101KN TEPLOYN TOV avTlydvoL TNV omoia avayvopilel To aviicopuo.
Kdabe peydho avtiydvo €xel moAlohg avtiyovikovg Kaboplotéc, yioo avtd mapdyovior TOAAG €idn
OVTICOUATOV EVAVTIOV TOV.

(Movdioeg 1)
Ypproduara ovopdalovior to vPpdtkd KOTTOPO TOV TAPAYOVTOL OO TN GUVINEN TV KOPKIVIKOV
KuTThpOV Kol v B-Agppokvuttdpwv Kot Ta onolo prmopolv va mapdyovv peydies mocotnteg £vOs
LOVOKA®VIKOD OVTIGMULOTOG.

(Movaoeg 1,5)

B/

Atatérwon: To yovidlo mov eréyyer évo yapoktipo ogv emnpedler ™ uetafifacn tov
yovidiov mov eAéyyel évav GAAO YOPOKTHPO.
(EvoAloxtucd: H oveEaptmtn petofifacn tov yovidiov mov Ppickovror oe drapopetikd
YPOUOCDUOTA, TPOKVTTEL 0O TNV TVYaic 61dtaén TV (EVYDV TV OUOAOYOV YPDUOCOUATMV
Katd tn perdeoon g peioong I ‘H: Kabe Cevydpt opordymv ypopocoudtov, apo Kot
yovidimwv, tomobeteiton ¢ TPOG TO OoMNUEPVO EMIMESO TOL KLTTAPOL aveEdptnte omd TOV
Tpoémo mov tomoBetOnkav Ta. dAla Cevydplo xpoHOCOUATOV Kot YOVISimv.)

(Movaoeg 2)
Eénynon-Ilapdociypa: O aveEdprog OSoywpiopds tov  yovidimv yiveton, €mewdn to
ypopocopata kGde yovéa cvvovdlovtor pe tuyxaio TpOmO KaTé TN OMUIOLPYIL TOV YOUETMV.
(Evoddaxtcd: [pokdmtel and v toyoio ddtaén tov (evydv TV YPOUOCOUATOV, MG TPOS TO
onuepwo eminedo, ot peTapacn g peimong 1.)
'Etot, éva dropo pe yovotumo AoBf Bo ddoel yopéteg pe 6A0VG TOVG SLVATOVG CLVIVAGLOVS
TV aAMniopdpewv yovidiov AB, AP, aB, off kou pe ion mBavomnta yuo tov kadéva.

(Movaoeg 3)
Eéaipeon: Avtdg o vopog dev oyvet yo yovidln mov Ppiokovior oto ido Lebyog opordymv
XPOHOCOUATOV.

(Movaoeg 1)

I'/ BifAlo 6el94: 6An v mapdypago tng patvuAketovoupiog
(To ddypappa g eik. 6.5 kot ot tpomot didyvmong (ue avarivon DNA) 6 {ntovvral, oA dgv
glvar Mabog av avopepOHovv.)
(Movdoeg 6)



A/l Opiouog: Awyovidiokd ovopdalovral to oo ekeiva oto omolo éxel  tpomomomBel o yeveTkd
VAKO oG pe TV Tpocsbnkm yovidiov, cuviBwg amd kdmowo dAlo eldoc.

(Movaéoa 1)
Pélog: Ta diayovidiakd (o YpNGUYLOTOIOVVTOL VIO TV TOPAYMYN ¥PNOIUOV TPOTEIVOV GE UEYAAN
nocotnTe. Mo ToAAG vooydpevn 10€a etvol M Topaywyn TPOTEVOV amd KOTTUPO TOV HACTIKOV
adévav Tov (Oov, Yo Tapddstyro Tav TpoPdtov Kal Tov ayelddnv,. Me autd tov 1pdmo Ba sivol
dvvati 1 GVALOYN TG TPOTEIVIC 0md T0 YdAa TV (V. Avtdg 0 TpdTOg Topay®YNS ovoudleTot
TOPAYMYT PUPLAKEVTIKAOV TPOTEIVAOV 0o Storyovidtakd {da.

(Movddeg 2)
Hapadeiyuara epapuoydy T0U¢ OTOTEAOVY 1| TOpAYOYN oz-ovTiOpuyivng (ATT=alpha anti-thrypsin)
oe mpofata kou M mapaywyn Tov mapdyovto IX, pog TpoTEivVNG OV GUUUETEXEL GTO UNYXOVIGLO
mENG Tov aipoTog, pe Tov 1810 Tpdmo.

(Movaéoa 1)
2oyrpion ue Paxtipie:  Tlopaymyn QUPUOKELTIKOV TPOTEIVOV gival dvvat) kot and Pokthpia,
OGS M WWGOLAIVT] KOl 1 AVUENTIKT OPHOVY). XTIG TEPIOGATEPES OUMG TEPITTMOCELS Ol TPMTEIVEG AVTES
dev glvan axpiPag 1d1ec pe g mpwteiveg tov avBpdmov, enedn ta Paktipla O dbETOVY TOVG
UNYOVICLOVE TPOTOTOINGNG TV TPMTEIVAOV OV SBETOVY Ol EVKOPVOTIKOL OPYOVIGUOL.

(Movdoeg 2)

ZHTHMA 3°
A/
21N peTdpaon o KOTTOPO GEPOVY SUTAOCLUGUEVO YPOUOCHOUOTA, Kadéva amd To omoia omoTeleiton
07t0 OLO AOEAPEG YPMUATIOES, ONAaOT 000 uopta DNA evouéva peta&d toug 610 KeVIpopepidlo. Apa
0 £€vog opyavicrog dtabétetl 19 ypouocmdpota Kot 0 GAAog 14 ypouocouota.

(Movdoeg 2)
Agdopévou 0Tt 0 SuTAoEIdN g OpYaVIoLOC Tpémet va £xet (evyn opoloywmv, Ba mpémel o apBuog tov
XPOUOCOUATOV TOL va givatl {uydg aptOuds. Apo 0 opyovicudc pe ta, 19 ypouocdioto amokAsieton
va gtvon Surhogdng 0101t ta 19 ypwposopoata dgv cuvictovv Levyn.

(Movdoeg 2)
To @OKkoc drnbétel 19 ypopocmduarta kot to posyourtilero &xet 7 {evyn ¥p®UOCOUATOV

(Movadoeg 2)

B/
I'vopilovue mtog yio va amoocvvoebel 1o tRNA g mpoliving amd v mpdtn 0éom €1600yNC TOL
pocdpatog, Bo mpénetl mponyovpéveg va  €xetl dnpovpynBel o TERTIOWOS deGUOS AVANESH GTNV
TPOALvN Kot To aKPPDS emdpevo opvoll,  Parivn. [ va dnpovpynBel opmg oavtdc o menTdKOS
deopdg  Oo mpémel to tRNA g PBakivng va gixe Mon ovvdebei ot devtepn Béom e16d0yNg TOL
ppocodpatog.
(Movddeg 2)
Apa, 6tav 10 tIRNA ¢ porivng eykataieinel to pipocopua, to emduevo tRNA mov cuvdéetal oto
ppocoua ouEcmg HeETd, sivol antd TG aAavivig.
(Movada 1)
H opwvopdda tg mporivng ypnoonomnke katd tn dnovpyio Tov TETTIOKOL SEGUOV LE TO
axpipmg Tponyovuevo apuvolD, tn pebegtoviv.
(Movdoa 1)
Orav n apvopdda g mpoAtvng oynuariCel nentidko deopud pe ) pebetovivn tote 10 Tpdro tRNA
g pebetovivng oamedevbepdvetol amd o piocmu 6to Kuttapdmiacua. Ot decuoi Tov omave gival
ot 7 deopoi vopoydvov avaueca oto kmdwkoévio AUG kot 1o avtikedikovio tov tRNA g
pebetovivg, Kabmg kon 0 deopdg petasd g pebetovivng kat tov tRNA ts.
(Movdoeg 2)



I/

Turpata tov DNA nov dev petagpalovion gival

A/

Ta. yoviola tov tRNA

Ta yoviola tov rRNA

T yovidwe tov SNRNA

o €GOV

0l TEPLOYEG TV YOVISI®V TTOL  OVTIGTOLYOVV 0T0 5™ Kot 3” QUETAPPAGTO GKPO TOL
MRNA

TO KOIKOVIO AENG

agrwODdE

o

(Movdoeg 6)

Tpomor petagopdg EEvov DNA péoa og éva kdTTapo eivor ot e€ng:

1
2.

AvB6pun petapopd TAacudiov and Eva Paktnplo o GALO
Metagpopd yevetikol VAIKOD and éva vekpopévo pe Bépuavon Paktipo o dAAo (0Twg 61O
neipapo tov Griffith)

3. Mobivvon Boktnpiov amd @ayovg pe avacvvovacuévo DNA
4. Teyvnm ewlcayoyr] ovacuvovacpévey TAacudiov pe i neBddovg TG YEVETIKNG UNYAVIKTS,
Kévovtoag OnAad] Tapodikd SlomepATd TO. TOYYMHOTO TOV BoKTnpiov
5. MoAvvor euKopuOTIKOV KUTTAPOVY (avOpdrivemv) and avacvuvovacuévons 1o0g Kot in Vivo kot
ex vivo
6. Molvvon QUTIKGOV KLTTAPOV GO  UETAGYNLOTIGUEV Boxthpia Agrobacterium
tumefaciens kot evooudtoon tov avoacvvdvoacuévon mTAacdiov Ti 6To yevetikd Tovg VAIKO
7.  Mikpoéyyvon ue extBountd yovidio oto {uywtd {owov
(Movdeg 7)
ZHTHMA 4°
A/
1. H EcoRI avayvopilet tnv e&ng oAiniovyia Pacewv og dikhwva popra DNA:
..GAATTC...
..CTTAAG...
To mloouido sival éva dikAwvo KUKAMKO WOp1o, Gpa Yo vo, otdoel o€ dvo Opadopota Oa
TPEMEL, 1 oAAnAovyia avth va TEPEXETAL SVO POPES PLEGH TOV.
H EcoRI «6Bet ke aivoida petald G kot A, omdte TpokHITOVY OpadGUATA LE LOVOKA®VA
dxpa omd alevydpmteg Pacelg. Metd ) dpdon tov evivpov, o Eyovue:
.G AATTC.........
...CTTAA Ko G........
(Movdoeg 2)
2. _Ymoloyopdc aptBpod QoocQodlesTePIKOV deGUDY
(ITpoarpetika : Eav pia odvcido mov anoteleiton amd v vovkieotidwo etvor guBOypopLun,
t01e Ba mepyel v-1 poPodiecteptkols decpolc, eva eqv etvor KukMkY, Bo mepiéyet v
POOPOSIEGTEPIKOVG OEGLOVC.)
To mhaouidio eivar dikhovo kot kKukAkd uopto DNA, dpa 0G0 mepiéyel t000VG
POGPOSIEGTEPLKOVG OG0 KoL VOLKAEOTId10L, SnAadn 6.10°
To Opavcpa A Bo mepi€yet ta 600 Tpito TOV GLVOMKOV PAcewv Tov TAAGLSI0L, dNACOT
2.10° Lebyn alotovyov Bacewv kat dpa 2.10°2 = 4.000.000 Baoeig
To Opavopa A Bo amotereiton amd 600 ypappikés oAiniovyies voukieoTidimv omdte ot
epwopodiestepikol Ba elvar 6ot Ta voukieotidia mAny 2, dniaodr 4.000.000-2.
(Movdeg 3)
3. Adyo g ovuminpopotikémnTog TV Pdoewv  yvopilovpe 61t 0 aplBuds TV

cvpminpopatikdv Paocmv sivar A=T kot C=G. Apa ebv ot adevivee sivar 8.10°, Ba £yovpe
kot 8.10° Qupivec.



B/

Y10 ovvoro Twv 4.000.000 Bdoswv ToL Opavcupatoc A, €ovue  800.000 + 800.000=
1.600.000 to éBpowopa Adevivn + Oupivr, emopévemg ot vorowreg 4.000.000 - 1.600.000 =
2.400.000 0o givar to dOpoicpa Kvtooivn + Fovavivn. Kot emedn avtég petald toug etvat
ioeg, oto Opavopa avtd vrapyovy 1.200.000 Kvtooive kot 1.200.000 ovoviveg.

(Movdada 1)
Ynroloyiopds aptfpod decudv vdpoydvov
Y10 dxpa tov Bpavcpatog Oa vadpyovy 4 (2+2) Baoelg adevivng kat 4 (2+2) Baoeig Oupivng
mov dgv B cuvdiovtan Le dEGHOVS VOPOYOVOL KABMS OmOTELOVV HOVOKA®VA GKPoL LETE TN
dpdion g meploploTikng evdovovkiedong EcoRI.
Apa 1o (evyn tov copmAnpopatikov Baceov Bo eivar 800.000-4 (evyn Adevivng kot
Oupivng xon 1.200.000 Levyn Kvtooivng kon [N'ovavivnc.

(Movdoeg 3)
Emedn avdpeca oe éva Cevydpt Pacewv Adevivng kot Gopivng vrapyovv 2 deouoi
VOPOYOVOL, GuvoAKd ovaueso ota 800.000-4 (evyn tev Pacewv avtodv Bo vEapyoLV
(800.000-4) -2 = 1.600.000- 8 decoi VEIPOYOVOL.
Avrtiotoyya, avapeoa oto 1.200.000 Cevyn tov Pacewv Kvtooivng kot Tovavivrg Oa
vapyovv 1.200.000 -3 = 3.600.000 decpoi vdépoydvovL.
Yvvolkd omAadn oto popo tov DNA vrdpyovv 52.000.000-8 deopoi vdpoydvov.
(Movdodeg 3)

4. To aBpowcuo G+C oo Opadoua A eivon 2.400.000, g chvoro 4.000.000 Bacewv . Apa
% avaroyie tov glvan 60%.
(Movdoa, 1)
AOY®D TOL KavOVO NG CLUTANPOUOTIKOTNTOG TO % 7T00c00Td TOv abpoicpatog VO
SUUTANPOLATIKOV Bacemv gival 1010 ko og kdOe aAvoida gvoc dikiwvov popiov DNA ko
GTO GUVOMKO poplo.
211 GUYKEKPIUEVT TTEPITTOOTN OUmG To Bpavcua A dev glvarl TANPwS dikAmvo, d10TL £xEl oTa
Vo dkpa Tov povokAwveg meployEc. Agdopévov Opme, Ot kon T 600 povOKAWVE GKpo
&ouv v oAAniovyic AATT, cuvvolikd o apiBuog tov abpoicuatog A+T og kKGbe alvcida
mopopével 1010¢. Ondte TEMKA 0 TUPUTAVED KOVOVAG 1oYDEL Kot Yio To Opadoua A.
Apa 1o daBpocpo G+C Ba amoterei To emiong to 60% TV Pdoewv kot o kdbe aAlvcida.
(Movddeg 3)

1. Toyovidio mov eléyyet TV oupoppoPiic. €ival UAOGUVOETO VTOAETOUEVO.
Yvppoiilovpe :

X* = yovidio mov eréyyel TV QUGIOAOYIKH THEN TOL o{paToC

X°=y0vid10 mov EAEyXEL TV awoppoiiia .

H yovoiko pe awoppopiia Ba éxet yovotomo X° X°.
O @uotohoykdc Gvtpac Ba éxet yovotomo X Y.
(Movdoda 1)

2. Ta dtopa pe ovvdpopo Turner eivar OnAvkd pe povoowpio kot yovotvmo XO.
Ta dropa pe ocOvdpopo Kleinefelter etvor apoevikd pe tpioopio kot yovotomo XXY
(Movdoda 1)

3. To kopitot pue cOvopopo Turner Kot pe apoppoPirio, pe BAcn TO POUVOTLTO TOV, TPETEL VO,
£xel YovoOTLTO X°0. To dro Ho outd TPOEKLYE amO TN YOViHomoinom evog yopétn HE TO
ypopdompo X° Kot vOC YOUETN e KOVEVO QUAETIKO YPOUOCOLUO. AESOUEVOL TOE TO YOHETN
UE TO YpOUOcOUE X° HOVO 1) UNTEPA TG B0 LTOPOVGE VA, TNG TO OMGCEL, GUUTEPUIVOVUE TTOC O
TOTEPOS TNG £OMOE YOUETN YOPIG KAVEVO PUAETIKO YPOUOCOLL .

(Movaodeg 2)



To @uooroyikd ayopt pe ovvdpopo Kleinefelter, ue pdon 1o eawvoturd tov, pmopei va  Eyet
r A~y A ’ A~/O . ) r , / r / S
yovotomo X“XTY 1 X“X'Y. Ot yopéteg e untépag Opmg Htopodv vo TePEXovy povo éva X
YOVIO10 UGLOAOYIKA (TPOLPETIKA: GE TEPITTMOT OVOUOALNG UTopohV va Exovy gite 300 yovidla
X° gite kavéva). Apo. GOUTEPOIVOULE TS O TPOYLOTIKOG YOVOTLTOS TOL aryoplod eivar o X X°Y.
AvT0¢ 0 YOVOTUTOG UTOPEL VO TPOKVWEL HLOVO EGV O YOLLETNG TOV TOTEPO TEPLELYE VIOYXPEDTIKE

10, vEOoUTO, Ypopocopato X kot Y.
(Movaodeg 2)

4. Kot ot1g d00 mMePMTOCES, O YOUETNG TNG UNTEPOG EXEL €val X° yovidlo, Omwg oKpiPg
OVOUEVETOL a0 TN JaOIKOGT0 TG HEIMONG, OC UTOTEAEGILO TOV PLGIOAOYIKOD AITOYMPIGUOD
TOV OUOAOY®V YPOUOCOUATOV otn peiowon I Kot Tov QUoOA0YKOD amOYWPIGHOD TMV
adehpaV ypopatidmv ot peioon 1.

Capétne Tov matépo mOL MEPLEYEL KoL T, V0 PUAETIKG ypwpoodpote X kot Y, pmopel va
TPOKVLYEL HOVO amtd AABOG amoywpiopd Tov opdroyov CeVyous TV PLAETIKOV YPMOHOCMUATOV
katd v peioon L
Tapémc O, yopic Kavéve QUAETIKO XpOUOCOU, UTopel DempnTikd vo Tpokdyel gite amd Aabog
QTOYMPIGUO TOV OLOAOY®V YPOHOCOUATOV katd Tnv peloon L, gite amd Aabog anoywpiopd tmv
adEAP®V Ypopatidev kotd TNy peioon IL
(ITpoaupetikd: Agdopévov OUmG TMG Kot 0l dVO avOUaAieS eupavicOnkoy Katd T Sidpkeln Tng
dlog komong, to mbavotepo givar kot o yauétng O vo mwpoékvye omd Aaboc amoympioud twv
QLAETIKOV Ypopocopdteov oty O pelowon I tov matépa mov dnpovpynoe ko TOV
Tponyoduevo avdpoio yapétn XY)

(Movdadeg 3)



