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O®OEMA B

B1. Koapvotvnog eival n amekovion TOV YpOHOCOUATOV €vOg opyovicpov. Ta

B2.

ypopocopora tavopodvron e (edyn Katd ehattovpevo péyeboc.

Ta ypopocopoTo TOL KAPLOTLTOV UEAETMOVTOL GTO GTAO0 TNG HETAPOCTNC,
omov epeaviCovv Tov peyaivtepo Babud cuoreipmong ko eivan evdrakprra. Ta
LETAPACIKA YPOUOCOUATO OTOTEAOVVTOL a0 000 OOEAPES YPOUOTIOES, O1
OTO1EG GLYKPATOVVIOL GTO KEVIPOUEPIOO. XTN UETAPACT KAOE YPOUOCHLN
amoteheitan amd ovo popra DNA.

1 KapLOTLTTOG: XTO ATOUO UE HOVOCHUIO OTOVGIAlEL Eva YpOUOCHOU, OTOTE
GTOV KOPLOTLTTO TOL VILdpyovy 45 2 = 90 popia DNA

2% KopvOTLTOG: TTO GTOWHO HE TPIoMUIO VIAPYEL £V EMTAEOV YPOUOCMLU,
0TOTE GTOV KAPLOTLTO TOV LITAPYoLV 47 2 = 94 nopro DNA

3% kapvotvrog: H avacstpoen £xel og cuvénela TV oAlayn e daToing Tmv
YOVISi®V 6TO YPpOUOCOUA, O0TTOTE GTOV KAPVOTLTLO TOVL ATOHOL dev OAAGCEL N
TOGOTNTO, TOL YEVETIKOD VAIKOV. ZUVET®S, mapatnpovvtal 46 YpOUOGHUATO
Ko 462 = 92 popia DNA.

4% kapLOTLIOG: LTOV KOPVOTVTO TOL PLGIOAOYIKOD OTOHOV LTLApYoVY 46 2=92
nopro DNA.

Yyohko Piprio oer.108: «H moapovsio M| amovcia ofuydvov umopel va
fonBnoet 1 va avaoteilel ™MV avArTuén TOV HIKPOOPYOVIGUADV. ... ... elvan
t0&1Kcd (VITOYPEMTIKG avaEPOPior).»
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B3.

B4.

Ot anapaitnteg mpoOmoBEGEIS TOV TPETEL VAL 1IGYVOLV YL TNV EQAPLOYN TNG
yovidrokn g Bepameiag elvar:

0)
B

Y)

Xoptoypaenon Tov avipdTIVOL YOVISIMHOTOC, (MGTE VO €ivol YVOOTH 1
0éon tov vmeHOBLVOL YoOVIdiOL GTOL YPOUOCHOUOTO TOV  AVOPOTIVOL
OPYOVIGLOV,

Amopdvemon kot KAWVOToinoT Tov GUGIOA0YIKOU 0AANLOUOPPOUL,
[1pocdiopiopdg TV COUATIKGOV KLTTAp®V Tov epeavilovy v PAGn ard
™V acHévela,

Emloyn katdAAniov 10v-Qopémv Yoo TN HETAPOPE TOL PLGIOAOYIKOV
aAAnAopdpeov ota KuTTOpa oL eueaviCovv v PAAPN, apov mTpoOTO
Kataotovv afAafeic,

Ewdwd yuoo v in vivo yovidloxi Oepomeion amopaitntn e€ivor n emihoyn
KEELTIVOVY 1OV POPEMV.

2 puBuoTIKA Kot 5 dopukd yovidia, ondte 7 yovidi GUVOMKA.

Av 10 omepdvVIa Elvar 6€ KaTtaoToM, mopdyetar éva pépto mRNA and v
uetaypoen tov kdbe pvbuotikod yovidiov oe kdbe omepdvio. Avribeta,
OTNV TEPIMTOOT] TOL TO. OMEPOVIOL EIVOL GE EMAYWYY, TOTE mopdyovror 2
mMRNA and 10 K60e omepdvio, Eva amd T0 PLOUIGTIKO YOVidlo Ko Eva amd
TV HETAYPOPT] TOV SOUIKODV YOVIOIWV.

KoaBocov ypovo ta omepodvia elval o€ KATAGTOAN TOpayovTon 2 puheTIiKE
TPOTEIVEC- KATAGTOAELG OO TNV EKPPOCT] TOV PLOMGTIKOV Yovidimv, pio
yio K@Be omepdvio. Otav Opmg tar omePOVIA EIVOL GE ETOYMYN TOPAYOVTOL
emmAéov 2 kou 3 TpmTEivEG avtioToy o amd To OOUIKE TOV Yovidia, dniadn
ouvoMkd 3 kot 4 TPMTEIVES Y10 KAOE OTEPOVIO.

OEMAT

I'l.

1.

o mv avtypaen tov Thacpdiov givon amapaitnt n 0éon évapéng
™G aviypaenc. ®éoelc évapéng g aviypoaeng ovoudlovion Ta
kaBopiopéva onpeia amd ta omoia apyilel n avrypaen tov DNA. Kdabe
Thaopidlo €xel povo o 0¢on Evapéne. o v petaypoen tov yovidiov
TOV TAOGCUISIOV Elvanl amopaitnTo VoL VILEPYEL O VAOKIVTIS O OTOI0G
evromileTon Tpv amd TNV opyn kB yovidiov kot avikel oTo PLOUIGTIKA
OTOUYEID TNG HETAYPAPIC. ZTOV LITOKIVIITH 0TV cLVEXELD B cuvoeDel N
RNA moivuepdon pe tv Ponbeia pHeETAYpAPIKOV  TOPAYOVIOV.
Emumhéov, puBuiotikny mepoy tov mAacpdiov eivor ot aliniovyieg
MENGS ™S peTaypagns, ol omoiec Ppickovror 10 TEAOC TOL Yovidiov.
211 aAAnhovyiec avtég otapatd 1 obvheon tov RNA evd tavtdypova
o1 aAAnAovyieg avTEC emTpETOLY Ko TNV ameAevBEpmot) Tov RNA.
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ii. To Poakmpro Agrobacterium tumefaciens eivon €va Poktinplo mTov

euoloAoyKd (gl 6TO0 £J0POC Kot OBETEL TV KAVOTNTA VO HLOAVVEL
QLTIKA KUTTOPO HETOPEPOVTAS GE OTA £V TAAGUIOW 7oL ovopdleTon
Ti. To mhacpido Ti eveOUATOVETAL GTO YEVETIKO VAIKO TOV QLTIKOV
KUTTAPOV Kot Onpovpyel e€oykopata (6yKovc) 6To0 GOUA TOV GUTOV.

H teyvua) mov ypnopomombnke yio v onpuovpyio Tov 010ryovidlokon

eLTOL eptAapPaver Ta eENg PrpoTa

e Amopovovetonr to mhoopido Ti amd to Poaxtipro Agrobacterium

tumefaciens.

e Amevepyomotleitaw TO yovidlo 7oL  Ompuovpyel

oykoug. X10

CLYKEKPIHEVO TAAGHIOW0 TO Yovidto mov mpokakel Oykovg (I))
OTEVEPYOTOIEITAL LLE TNV YPTOT TNG TEPLOPIGTIKNG EVOOVOVKAERONG
Notl. H Notl tépvel 6to ecwteptkd 10 YOVidl0 TOV TPOKAAEL OYKOLG
Kol pE TN obvdeon otn B€on vt Tov YoVIdiov 7oL TPOGOHIdEL
avOEKTIKOTNTA GTOV TOYETO TO YOViolo kabioTatal avevepyo.

e To avacvvovoouéEvo TAOGUIOI0 ELGAYETONL GE QUTIKE KOTTOPA

VTOUATOG,

e Ta oumikd «KOTTOPO VIOHATOS —AVOTTUGGOVTOL

KOAMEPYELEC.

o€  €101KEG

e Ta @utikd avtd kdtTOpo divovv Evav VEO QULTIKO OPYOVIGHO TTOV
epEyel ko ekepdlel To véo yovidlo. O opyovioudg eivon mAéov

J10yoVIO1aKOC.

Ta dayovidraxd avtd eutd £rovv TV wKovoTHTa Vo petafidlovv v

VEQ 1010TNTA GTOVS ATOYOVOULC.

ONUIOVPYI YEVETIKMG TPOTOTOMUEVAOV GUTOV EivaL:

iii. Tpewg AOyor yio TOLG OMOIOVC Ol EPELVNTEC EMIKEVIPAOVOVTOL GTHV

e Na d®covV oTovg aypdTeg TNV OLVATOTNTO VO TPOPLAAGGOLY
OOTEAEGLOTIKA T1G KAOAMEPYELEC 0md Ta EvTopa kou Ta {ilavia.
e Na mapdyovv mpoidvia ta omoia £xovv «ueyohdtepn drapkela Lono»

oo To YOPAPL MG TOV KOAAIEPYNTY.

e Na mopdyovv @utd upe peyoAvtepo péyebog xopmodv (M

avOekTikdTNTO 0E aKkpoies TEPPALAOVTIKEG GLVONKEQ)
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2. i

AxoAiovBovpe Tovg GLUBOAGHOVS Y10l TAL YOVIOLOL TTOL AVOPEPOVTIOL GTHV
doknon:

X% puo10hoy1Kd CAMAOHOPPO

X% aAMAOHOPPO VTEVOVVO YiaL TV CLYPOUOTOWIC 6TO KOKKIVO KOl 6TO
TPAGIVO (TPOKEITON V1o AGOEVEIDL TOL KANPOVOUEITAL [LE VITOAEUTOUEVO
QLVALOGVVOETO TPOTO KANPOVOUIKOTNTOC).

O1 yovotumol tov atouwmv givon ot eENG:

e To dropo I1 €yer yovotumo X°Y EMEON TTAGYEL,

To dropo 12 €xer yovotvmo XAX® (eivon POPENS TNG AYPOUUTOWYING
Yyl yevva aydpt mov whoyEt),

e To aropo II1 €xer yovotumo XAX® (eivon cilyovpa popéag emeldn eivon
VYUWG KO EYEL TATEPO TOL n('wg(a),

To dropo 112 éyer yovdtomo XY eme1dn mdoyet kot 0 ovoTundg Tov
dtkonoAoyeiTon e To dEGOUEVO OTL 1| UNTEPA TOL Eival POPEN,

To dropo 113 €yer yovotumo X°X° EMEON TACYEL KOl O QAVOTLTOG
TG owouoroyeiton 010tT1 TpokvZTEL OUTd aGBevi TaTEPAL KOl UNTEPQL
popéoa,

To dropo 114 £yet yovotomo X2Y enetd eivan vy,

e To dropo III1 Bo émpene va £xet yovotomo XY 101t eivan vyiéc, o
QOIVOTLTIOC TOV OPMC Ogv dkaloAoyeiTanl S10TL I UNTEPAL TOL TTAGYEL
oo PLAOGUVOETN VTOAEWOUEVT] aGOBEVELD KOl €lval YvmGTO OTL TO
ayopla. kKAnpovopovv X ypoUOCOUN omd T UNTEPO. XVVETMOG, TO
dropo III1 eivor awtd pe Tov pn avapevopevo @avotumo. AeSouEVoL
0Tl T0 dTopo OWTO EUQPAVILEL YPOUOCOUIKY] OvOMOAio Kot givor
ayopt, o yovotumdg tov eivor X'X°Y, dote va eivon oyopt pe
(QLGIOAOYIKO OC TTPOG TNV OYPOUATOWIO GAIVOTLTTO Kol OTdyovog
TAGYOLGOG UNTEPOC.

To Gropo 112 éyet yovéromo X*X° (eivar Onhvkd Gropo opéo,
S10TL glvar vYMG Ko EYEL UNTEPO TOV TAGYEL),

TA OEMATA ITPOOPIZONTAI I'TA AIIOKAEIXTIKH XPHXH THE ®PPONTIETHPIAKHY MONAAAX YEAIAA: 4 ATIO 6
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ii.

e To dropo I3 éxet yovoromo X°Y, dnhadi eivon mdoyov apoevikd
dropo mov yevviOnke amd Tdoyovcso UNTEPO.

To dropo pe ™ ypopocok oavopoiio eivor to dropo III1.
YvpPoiiloope pe  X° 10 VTOAEWOUEVO OAANAOUOPQO TOVL Eivon
vevbuvo Yo v aypopatoyic. O euvctoroyikoc matépac (114) €xer
yovotomo XY kon  untépa (II3) mov mhoyel amd v acbévela €xet
yovotomo X°X°. To moudi tovg éxet ovvdpopo Klinefelter kot Sev méoyet
oo oypwpatoyia, dpa £xEl YovoTLTO XAX°Y. Mnyovicpuo yévvnong tov
wond100 amotehel 1 peETAPOPA TOL €VOC X YPOUOCOUOTOC OTd TN
ITéPOL 670 LUYmTO Kat TV dV0 QUAETIKGV ypopocoudtov XY tov
watépa, eEontiag un SLuy®PLoRoD TOV QUAETIKAOV YPOUOCOUATOV
KOTA TNV TPATN HELOTIKN Owaipeon o6Tov wATEPD, ONAAd oTOV
oYNUATICHO TV onmeppatolmapinv. (Avapopd 6TV Tapdypapo Tov un
Sty wp1opob, ceridag 96 oyoiukol PifAiov).

Ta dropo pe ovvdpopo Klinefelter €xovv @uoloroykd ap1Buod
OVTOGOUIKOV YPOUOSOUATOV (44) Ko TPiol UAETIKA YPOUOGHUOTO
XXY, avti tov @uctoroyikov XY. Ta dropo avtd €xovv eémtepikd
YOPAKTNPIOTIKA ~ OPGEVIKOL  atopov  eivar  ouwg  oteipa.  Ta
YOPOKTNPIOTIKA TOL GLVOPOHOL ep@avifovTon HETA TNV EQnPeioL.

OEMA A

Al.

A2.

i.

ii.

i.

H pmn xodwk olvcida tov yovidiov mov kwdowomolel popro tRNA
aviyvevetonw ond v tpmAéta 5T TGG 3, ocvumAnpopatiky Tov
avtikwowoviov 37 ACC 5°. H tpumiéta TGG vrapyer povov oty alvcidoa
a, 1 oroia elvon ko 1 U1 K@K TOL YOVidiov pe akpa:

3" CGCTCCCG GGT TGTCTCAAAGC §°

Aegdopévouv 0Tt 01 dVO AAVGISEG TOL YOVISIOL EivOl GUUTANPOUATIKEG Kot
avTutapaAAAeC, 1 olvoida B (Kwdikr)) €xet dxpa:

5" GCGAGGGCCCAACAGAGTTTCG 3”

H odiniovyia Bacemv oto tRNA eivor:
5" GCGAGGGCCCAACAGAGUUUCG 3’
H artioAdynon 6nwg oto oyorikd Piiio, cerida 32-33 «Katd v Evapén

NG UETOYPOPNG ... EXEL TPOCAVATOAGHO 5 —3", OTMC Kot 1] avVILYpoen.»

Aegdopévov 0Tt M pn KOOk  okvcida Tov  yovidiov Eivon 1
netaypoeopevy, to popro tov mMRNA mwov oynuorileton  givon
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CUUTANPOUOTIKO KOl GUVETMG AVTITAPAAANAO pHe THV aAvcida avtr. H
un KodkN oAvoida Opmg ivol GUUTANPOUATIKY Kol OVTUTOPAAANAN HE
TV KOJSIKY], GUVETMG TO Hop1o Tov mMRNA @épet v 10100 aAAnrovyia pe
™V Kootk oivcida, pe egaipeon 11 Pacelc T ot omoiec oto mRNA
eivan Baceic U. KabBe popio mRNA @épel 10 kwowovio Evapéng g
uetdopaong S'AUG 3" ko éva oamd to KOOWOVIA ANENG TG
uetdopaong S'UGA 37, 5" UAA 3', 5" UAG 3. H xwown oivcida
TPETEL OC EK TOVTOL va EPeL TV TputAéta 5° ATG 37 mov avtictotyel
070 KOdkOVIo Evapéng ko pia amod tig tputhéteg S TGA 37, 5" TAA 3/,
5" TAG 3’ mov avtiotoryovv ota kwowovia Méng. Emmpocdétmc, to
ocvykekplpévo popto mRNA zpémetl va PEPEL Pt TOLAGYIOTOV POPAL TV
tpuhéta 5 TGG 37, Ao 10 KOSKOVIO TOV €ivol GLUTANPOUATIKO
e To avTIK®OKOVio Tov ev Aoym tRNA. Tig tpodmobécerg awtég mAnpoi
uovov 1 aivcida 1, n omoia givor Kot 1 K®OIKN 0ALGIOM TOL YOVIOiOL HE
ducpot:

Alvcida 1: 3" GGG GAT CTG CGT ACT CCA GGT AAA TCT GTA GCC 5’

Ta axpa g un kwowKN g ahvcidag 2 givau:

Alvcida 2: 5 CCC CTA GAC GCA TGA GGT CCA TTT AGA CAT CGG 3’

A3.

ii.

iii.

H RNA moAivpepdon cvvdéeton otov vmokwvnt pe ) Ponbewan tov
LLETOY PAPIKDV TAPAYOVIWV TPOKEIUEVOL Vo apyicel T petaypoen. To
uopro  tov  RNA  ovvriBetw  pe  mpocsavoatoiopd 5 —3°
CUUTANPOUOTIKO KOl OVTITOPAAANAO HE TN W K®OIKY oAvcida.
YUVETMG, O LROKIVNTIG 7oL Ppioketon wpw TNV apyr] TOL Yovidiov
oLVOEeTaL e TO0 3™ dKPO TNG UM KMOTKNG 0ALGIOMG TOL YOVISiov.

Ta aviikewowovia tov tRNA mov Oa ypnoipomombovv katd 1
LETAPPOOT ElvOl KATA GEPAL:

3'UAC 5’, 3’'AGA 5°, 3'UUU 5’, 3’'ACC 5, 3'UGG 5', 3’'AGU 5/,
3’ ACG 5,3'CAGS".

Tuquata oo DNA 10V e0KOpUOTIKOV KUTTAP®V TOV HETAYPAPOVTOL ALY dEV
uetagpdalovron, eKtdg amd ta yoviolo wov petaypapovion o tRNA, amoterodv:

Ta yovidwa mov petaypapovion oe TRNA,

Ta yovidwa mov petaypaeovion o€ SNRNA,

Ta ecOwa,

H 3’ apetaopactn meproyr) e pn KOKNG TOL Yovidiov,

H 5 oapetdopaoctn mepoy g pn  KOOKNG TOL  yovidiov,
coumEPIAAUPOVOUEVOD TOV K®OLKOVIOv ANENG.
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