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Eicaywyika oToixeia

To Kévrpo Emuopgpwong kar Ala Biov MaBnong tou lMavemoTtnuiov
looavviveoy  cag KaAwoopilel oTto €€ ATTOOTACEWS  ETTIMOPPWTIKO
Tooypauua larpikn FeveTikn.

[oOKeITAl YIQ £va TTOOYPAUMUA ETUOPPWONG TO OTToI0 Ba SiIELPLVEI TIG
YVOOEIGC OAC avapOPIKA HE TIC CLYXPOVEC eEENEEIC OTNV £oELva KAl TNV
KAIVIKI) TTOOKTIKN, €V TIAPAANNAG Ba cag oo @Eépel €EEISIKELUEVES
TTOAKTIKEG 6eEI0TNTEC TTOL CLVEEOVTAI HE TNV EPAPUOCUEVN IATPIKNA
TEAEN KAl PE TIC NOIKEG KAl KOIVAVIKEG TIPOEKTACEIC TNG |ATPIKAG
[evETIKNG. ITN SIQPKEIQ TNG EKTTAISELONC CAC BA £XETE TN SLVATOTNTA TNG
oLVEEONG TNC BEWPENTIKNG YVWONG HWE TNV TTPAKTIKN £papuoyn, KATI TTOL
Oa ammoTeAeael Eva TTPOCOETO £pOSIO TOCO OTNY ATOUIKN CAG KATAPTION
OCO0 KAl OTNV  TEEXOLOA N MEANOVTIKA  ETTAYYEAUATIKN)  OAG
SpaocTnEIoTNTA.

YTOV 0b6nyo otovdwv Oa PEeiTe AvaALTIKEGC TTANPOEPOPIEC YIa TO
TOOYPAUUA  OTTOLSWYV, TIC TIPOUTTOOECEIC CULUPETOXNS KAl TNV
eKTTAISELTIK  peBoSoAoyia, OLTWC WOTE VA  OXNUATIOETE  UId
OAOKANPWMEVN EIKOVA TOL EKTTAISELTIKOL AVTIKEIUEVOU.

Na KABe emmTEOCOETN TTANPOPOPIA, TTAPAKAAOVUE ETTIOKEPTEITE TNV
I0TOOEAISA TOUL TOOYPAUUATOG:
hitps://coursity.gr/courses/UOI/MedGen/2018A/about N

ETTIKOIVVNOTE Pe TN FpaupaTteia oto TNAépwvo 26510-09131 | otnv
NAeKTooVIKA SiebBuvvon geneficsZ2.uoi@gmail.com



https://coursity.gr/courses/UOI/MedGen/2018A/about
mailto:genetics2.uoi@gmail.com

ITOXOI TOL TTPOYPAHUHATOG

To MNpoypaupa TTpooeyyilel ye oPalpiKo TPOTTO TNV laTpikn MeveTikn, eva
YVWOTIKO  AvTIKEievo e eEQIPETIKO  OeopnTKO  evlIApEPOV KAl
TTOALAPIBUEC BEWPNTIKES, EQELVNTIKES KAI TTOAKTIKES EPAPUOYEC.

Katad 1 Sigpkeia TG OewpenTKNG KAl TTIPAKTIKAG  eKTTaidevong, Ol
OLPUETEXOVTEC Ba £xoLV TN SLVATOTNTA VA ATTOKTNCOULY ETTAYYEAUATIKES
S5e€10TNTEC  ETTIHOPPWTIKOL  TTEPIEXOMEVOL  TTOL  APOPOLY  OTNV
Katavonon, €eibikevon, TTAPATIOUTTN KAl TTPAYUATOTTIOINCN €EETATCEWY
IATOIKNG YEVETIKAG KAI OTNV EKTTAIGELON O€ VEEC TEXVIKEC YIA TN HMOPICKN
SIAYVWON TGV YEVETIKWV AOOEVEIQV.

Me TO cLVOLACUO BEWPENTIKNG MEAETNG KAl EPYAOCTNEIAKNG AOKNONG, Ol
eEKTTAISELOPEVOlI B €xOLV TNV E€LKAIPIA VA  ATTOKTNOOLY  UIC
OAOKANPWUEVN EUTTEIRIA ETTIMOPPLONG O€ EVA AVTIKEIUEVO AIXUNG.

\ ()7
Ig TTOIOLG aTreLOLVETAI '.g’.
LA

TO EMUOPPWTIKO TTOOYPAUMA ATTELOVVETAI : .

> ot emayyelyarieg vyeiag, amogoitoug AEl kai ATEl Tng nuedamng kai
NG aAAodamng (mroxiobxovg AEl  larpikng, BiloAoyiag,
dappakevTikng, Odovriatpikng, AvwTarng NoonAevtikng kai TEI
NoonAeuTikng, MaiguTiknG Kal TexvoAoywyv latpikev EpyaoTnpiov)

> O& HETATITLXIAKOULG POITNTES/POITATPIES TWV TTAPATIAVE OXOAQDV HE
€161KO evEIAPEPOV TTPOG TO OCLYKEKPIMEVO AVTIKEIMEVO

> O& amooIToLS OXOAV Xnueiag Kal PLOIKAG HE HETATITLXIAKO TITAO
ot BloiaTpIkA avTIKEiPEva

H aitnon cuppetoxNG LTTORAAAETAI NAEKTPOVIKA, PECG TNG IOTOCEAISAG
hitps.//coursity.ar/courses/UOI/MedGen/2018A/about.

H amoboxn TNG QitTnong CULUMETOXNG ATTO TNV EmoTnuovikn Emrtportm
TOL  TIPOYPAMMUATOS  AVAKOIVAVETAI  OTov/oTnvy  LuTToYWN®Io/a
EKTTAISELOUEVO/N ATOPIKA, HECE NAEKTOOVIKOL TAXLOPOWEIOL, EVTOG
TTEVTE (5) EPYACIUWY NUEQLWV.



https://coursity.gr/courses/UOI/MedGen/2018A/about

NMpoamaitobpeva NapakoAobONong

Ta  TexviKQ  TTOOATTAITOLHEVA VIO nv  TTapakoAoLONoON  TOL
MNooypAuuaTog Eival:

«  KaAn yvwon ayyAiKNG YAWOCOAG

« [Mpoopaon oTto SiIadikTLo

«  Karoxn mpoowtkoL e-mail

*  BAOIKEC YVWOEIG XEIPIOUOL NAEKTOOVIKWY LITOAOYIOTWV ()\arrTopapr]g
KaBobnynon kal SIapKeEIC LTTNEETIEC LTTOOTNPIENG TTAPEXOVTAl OF
AIYOTEQO €EOIKEIDUEVOLGS XPNOTEG)

MoTomoinTiko Emudppwong

H emTOXNC OAOKANPWON TV SekaTTEVTE AISAKTIKGOV EVOTAT®V KAl TNG
MEAKTIKAG AOKNONG TTOL TTEPIAAUPAVEI TO CLYKEKQIPEVO TTOOYOAUUA
odényei otn xoprynon MotomoinTtikoL EEeidikevpévng EmMpoppwong oto
YVWoTiKO avTikeipevo wlatpikn Feveriknqn. H ocLvoAkn Sidpkeia Tou
TPoypAuUaToG cival 33  SibakTikeC  epdopadec €€ aAmooTACEWS
ekTaibevong kai pia (1) epdouada TTEAKTIKNG EpyacTNPIOKNG AOKNONG,
UE EKTIUWMEVO CLVOAIKO XPOVO HEAETNG TIC 280 wpeg. To MoTotmmoINTIKO
KAl N AvaALTIKN BPaBuoAoyia TTov TO cLVOSELOLV €KEISETAl OTNV EAANVIKN
KOl oTNV ayyAKKn YA@ooa. Mapakatw tmapouoialetal AvaAuTIKa O
TPOTTOG A&IOAOYNONG TWV EKTTAISELOPEVV.



N

Tpomog Alc§aywyng Tov MNpoypauuarog

H SiSaockaAia Tou BewpEnTIKOL OKEAOLS TOL TTPOYPAWUATOC YiveTal
ATTOKAEIOTIKO pE TN HEBOSO TNG €€ ATMOOTACEWGS €KTTAISeLONC UE TN
xonon Ttou &l1adikTooL (e-learning), XwEIC va ATAITETAl N PLOIKNA
TTAPOLOIA TOL EKTTAISELOUEVOL OE CLYKEKPIPEVO XWPO KAl XPOVO.

To eKTTAISELTIKO LAIKO TOL TIPOYPAUUATOS &iaTiBeTal oTAdIaKa, ava
SIGAKTIKN  &vOTNTA, MECW TNG  €b6IKA OXeSlaouEvnGg  eKTTAISELTIKNG
TTAQTPOPMUAG, N oTToia dev ammaitel TTPOTEEN €E0IKEION HE TIC SIASIKATIES
TNC NAEKTPOVIKNG/EE ATTOOTACEWGS HABNONG. EKTOC amo 1n §1I06€0n TOL
EKTTAISELTIKOL  LAIKOL, OTNV TIAATPOPUA AVAPTWVTAlI AVAKOIVWOTEIG,
XPOVOSIaypAUUATA KAl odnyoi HEAETNG, EVNUEPWTIKA ONUEIUATA
KABWC KAl AEMTOPEPEIC OdNYieC yia TN XENoN TNG TTAATPOPUAS KAl TN
OLUUETOXN OTa TeOoT afioAoynong. Emong, n  mAQtpopua  TOL
TOOYPAUUATOG TTEQIAauPavel xwpo culnTnong (forum) yia Tnv aueon
ETTIKOIVAVIA PETAED EKTTAISELOPEVEIV KAl EKTTAISELTV I LTTOCTNPIKTIKWV
LTTNEETIWV.

MPaKkTIKA EpYacTnEIAKN eKITaidsvon 7
MeTA TO TEPAC TWV TTPWTWV 17 pSouddwyv ToL TTPOYPAUUATOS Ba
EeKlvoel N TIPAKTIKA  €oyacTnpiakn Aoknon, n omoia B6d
ToAyuatomoinNBel o APTIA €EOTTANICHEVA €QPYACTNEIA YEVETIKAG LTTO TNV
ETTIRAEWN €EEISIKELUEVOL TTOOTWTTIKOD.

H mToaKTIKn €Xel Siapkeia piag (1) epdoudadag kal £xete T duvaToTnTa va
EMAEEETE TNV TTOAN TTOAYHATOTTOINCNG TNC.

) GENESIS Aoenva: Genesis-Genoma Lab
Q GENOMA KévTpo TeveTIKAG AIAYVWOoNG
L A _B_

loavviva: Epyaotnplo laTpIkAG MeveTIKNG
oTtnv KAIvikn Mpaén, MavemoTnuio lavviveoy

MavemoTruio
lavvivev



XQPOI EPTALTHPIAKHY EKMNAIAEYXHY

GENESIS-GENOMA LAB

To epyaotnpio Genesis Genoma Lab
oTeyaleTal O€ VAV LTTEPCLYXPOVO XWPO
Kal PpINOEevEl Opyava TEAeLTAIAG
TEXVOAOYIAG YIa KABE TOTTOL YEVETIKN
avaivon. To epyacTnEIO €ival TTANPWC
€EOTTAIOUEVO YIA OAEG TIG YEVETIKEG
AVAAOCEIG, TOOO JOPIAKNG YEVETIKNG OCO
KAl KOTTAPOYEVETIKNG, UE CLYXPOVA
OPYAVA TWV HEYAADTEQGV OIKWY TOL
e€TEPIKOL. TO OAOKANPWPEVO CLOTNUA
HIKpooLOTOIXIV DNA TNG eTaIpiag
Agilent Technologies, ye Tov TEAeLTAIAC
YEVIOG 0apaT SureScan Dx, Sivel TN
SLVATOTNTA POPIAKOL KAPLOTLTTOL YIA TN
HMEAETN OAQV TWV XPWUOTWUATWY |E
LWPNARN EVKPIVEIQ, PE OKOTTO TNV AVixvevon
QAVELTTAOISEIWY, HIKQOEAAEIUUATWY KAl
HUIKQOSITTAOCIao Y. To cLOTNUA
aAAnAoLXIONG DNA eTTOPEVNC YEVIAG
(Next-Generation Sequencing) NG
eTaipiag Thermo Fisher Scientific, emrpéerel
TNV AAANAOLXION HEYAAWY TTEQIOXWY TOL
AvVOPWTTIVOL YOVISIUATOC O COVTOUO
XPOVO KAl Je YeyAAn akpipeia.

H TToaKTIKN oomon OTO EPYACTNPIO EXEI
O'XE(SIOO'TEI Vi Tporro WOTE Ol
OLUUETEXOVTEG VA EXOLV TN éuvcnomro
VA EKTTAISELTOVV O€ OAEC TIG TEXVIKES KAl
TEXVOAOQYIEG TTOL SIABETEI YIA TOV
TTOOYEVVNTIKO EAEYXO, TN HOPICKN
SIAYVWOTIKN AAAG KQI TN JEAETN YEVETIKGV
VOO NUATWY KAl TN YEVETIKNA
OLPPOLAELTIKN.

MNavemoTHuIo
lavvivav

EPFALTHPIO IATPIKHL FENETIKHX XTHN
KAINIKH NMPAZH

MANENIZTHMIOY IQANNINQN

YTN Movaéa leveTikng AvaAuong
TTOAYMATOTIOIEITAl AVAALCON KAl MEAETN
OEIPWY YOVISIOKGWY TTOAVUOPPICHUWY KAl
METAAANQEEV TTOL £XOLV OXECN ME TNV
KAIVIKI YEVETIKA JEAETN HOVOYOVISIAKWV
KQI TTOALTTAPAYOVTIKGV VOONUATWV KAl
he TNV TeveTiKn TNG AvOpTTIVNG
AvVATTAPAYWYNG O¢ Eva TTEPIRAANOV UE
TEXVOAOYIKA TTOONYMEVN LTTOSOUN,.

YTN hgovada £xouvv avatTuxBei afloAoyeg
SIAYVWOTIKEC KAl EQELVNTIKEG
5paCTNPEIOTNTEG TTOL KAAVTITOLYV TTOIKIAG
BEuaTa Kal KAtNyopIOTTOIOVLVTAI OTOLG

€€NG TOWEIG:

>  MopIakOG EAeyXog MeveTiKwv
NoonuaTwv

> 'EAEYXOC XPWHOCWUIKDV AVWUAAIQV
> Algpedvnon MevETIKY VOONUATWOV

> TeveTikr) TOUPOLAELTIKN OTNV
AvOp@TTIVN AvaTTapaywyn

Ol ekTTaIS8eLOUEVOI BA £XOLV ™
6UVOTOTI’]TO va npoyuoTonomooov TNV
TTOOKTIKA TOLG OO'KF]O'I’] oouuaTexovmg o€
OAOLG TOLG amuapoug TOMEIG TTOL
KAALTITEl TO EQEUVI’]TIKO KAl S1ayVWOTIKO
(PAcuA TOL apyoompmo Kal va ¢pBouv
o€ ETTAPN JE Ouyxpovag TEXVOAOYIKEG KAl
KAIVIKEG TTOOCEYYIOEIC.



MEBoSog kal Mepiexopevo Emuoppwong

To TTEPIEXOUEVO TNG KABe evOoTNTAG ¢eival €8IKA OXeSIAOUEVO  yIa
TTEPIRAANOVTA €€ ATTOOTACEWG EKTTAISELONG KAI ATTELOVLVETAI T EVANKES
EKTTAISELOPEVOLG, Ol OTTOIOI UTTOPOLY VA TTOOCAPUOTOLY TN JEAETN TOLG
OTOV ATOPIKO TOLG XWEO, XPOVO KAl pLBUO. TO eKTTAISELTIKO LAIKO TTOUL
BEIOKETAI AVAPTNUEVO OTNV EKTTAISELTIKA TTAATPOPUA TTEQIAAUPBAVEL:

AISAKTIKO LAIKO UE TN HOPPN KEIPEVOL
OMTIKOAKOLOTIKO SI6AKTIKO LAIKO (BivTeO Kal NXOG)
MolkiAa TTAPASEIYUATA KAl JEAETEC TTEQITTITWONG
AOCKNOEIC auToagioAOyNoNG

Baoikn kal TpooOetn BiIPAIOYpapia

KaTaAOyouLg ToOoBETV WNPIAKWY TTNYWV/TTAQATTIOUTIV

NpOoOeTa QpxEiad TTAPOLOIATEWY ETTIMEOOLS BEUATWY (powerpoint,
pdf K.4.)

O O O O O O O

NapaAANAQ, TO TTPOYEAUMA eival OXeSIAOPEVO OVTWC WOTE 0/N KABE
eEKTTAISELOPEVOG/N:

o Na &xer Tn dvvaToTNTA VA AvaTTOEel TIC ATOMIKES TOL &eEI0TNTEC KAl
evllapEépovTa

o Na ymopei va avtoaloAoyeital Kal va Aaupaver avaTtpopodotnon
ATTO TOLG SIGACKOVTEG

o Na un xpeadletar KaBodbnynon, TEQAV TV CLUPOLAWY KAl TWV
XPOVOSIayPLAUUATRV TTOL TOL TTAPEXOVTAI

o Na ovpuetexel oe 1e0T afloAoynong, Ta oTroia SIaTiBevTal YETA TNV
OAOKANPWON KABE SISAKTIKNG LTTOEVOTNTAC/KEPAAQIOL PEAETNG

H emtoxNg afloAdoynon TOL  EKTTAISELOUEVOL  KATOXLOWVETAl  HE
BaBuoAoynon ion n peyaAutepn touv 50% €1 TOL CLVOAOL TWV
AOKNOEWV TTOL TTEPINAUPAvVOVTAl o€ KOBE TeOT SIGAKTIKNG evoTnNTas. Ta
TEOT TTEPINAPPAVOLY EPWTNOEIC KATAVONONG KAl AQOKNCEIG EPAPUOYNG
TOL  EKTTAISELTIKOL  LAKOL  (AQVTIOTOIXIONG, OPBWV  ATTAVINCEWY,
TTOAMATIANG  €MAOYNG, €AeLBepnG  avamtuéng  k.4.). Meta v
OAOKANPWON TOL TIPOYPAUUATOS KAl YIO XPOVIKO SIAcTNUa  JIag
epdbopadag, biverar n  SuvaTOTNTA  OTOLG  OCLPMETEXOVTEG VA
OAOKANPwooLy TIC 6ladikaoieG afloAoynong o¢ EWG TeooePIC (4)
SISAKTIKEC evOTNTEC TTOL &&V OAOKANPWONKAV  ETMTUXWS EVTOC TV
APXIKWV TIOOBeOUIY TIOL €ixav TeBel. H OCLUUETOXN OE OAEG TIG
EKTTAISELTIKES  SIASIKACIEC TNG TIPAKTIKNG AOKNONG QTTOTEAE  ETTIONG
AmmapaiTNTN  TTPOVTTOBECN  yIO TNV EMMTUXN  OAOKANEPWON  TNG
EMPOPPLONC.



Yrnpeoicg Ymootnpiéng ‘ ‘S-

MEC G TOL EVOWPATWUEVOL OTNV EKTTAISELTIKA TTAATPOPUA CLCTAUATOG
ETTIKOIVAVIAG, O EKTTAISELOPEVOC £XEI AVA TTACA OTIYUN TN SLuvaToTNTA VA
ammeLBLVOel oTn AloikNTIKA N Texvikn YmooTtAEIEN TOL TTPOYPAUMATOC,
avaAoya Pe TN pLon ToL {NTHKWIATOC TTOL TOV ATTACXOAEI, EVW YIA BEuATA
TTOL APOPOLY TNV EKTTAISELTIKN SlIAdIKATIa, 0 CTTOLOACTAG PPICKETAI
o¢  SIQPKN ETMKOIVAVIA HE TOLS OLUPOLAOLS emuoOPPWOoNS. To
TTOOOWTTKO TNG Mpaupateiagc Tov Kévrpou Emuoppwong kar Aia Biou
MaBnonc BpiokeTal emiong oTn SIABECN TWV EKTTAISELOUEVV KAB' OAN
TN SIQPKEIQ TOL TTEOYPAUPATOC.

Xopnynon MoTtomoinTikob

H xoprynon Tou MoTtotroiNTIkoL EmMuoppwong oAy ATOTTIOIEITAl, OTAV
O EKTTAISELOUEVOS KATOXLPWOE PABUOAOYNCN ION 1 HEYAALTEPN TOL
50% €11l TOL CLVOAOL TWV AOKNCEWV OCE KABe &va Ao TA TEOT
afloAoynong tou SiatiBevral YETA TNV OAOKANPWON KABe SISAKTIKNG
LTTOEVOTNTAG/KEPAACQIOL. META TNV OAOKANPWON TOL TTPOYPAUUATOG
KAl YIA XPOVIKO SiacTnua uiag epdouadag, diverar n Suvartotnta OToLG
OLPMETEXOVTEG VA OAOKANPWOOLY TIG S1a8IKATiEC afloAOyNoNG O¢ £G
TECOEPIC (4) SISAKTIKEG €vOTNTEG TTOL &&V OAOKANPWONKAV  ETTITUXWG
EVTOG TGV APXIKWYV TTPOBECUICV TTOL gixav TeOEI.

H OCLPUETOXN O€ OAEC TIC EKTTAISELTIKEC SIASIKACIEG TNG TTPAKTIKAG
AOKNONG QTTOTEAE €TTIONG ATTaPAITNTN TTPOOTTOBECN YIa TNV ETTITUXN
OAOKANP®WON TNG EMUOPPWONG.




EmoTnuovika ureboOvvol

EmoTnuUovIKa YTTeLOLVOI TOL ETTIMOPPWTIKOL TTPOYPAUUATOS €ival O K.
loavvng Fewpyiov, Kabnyntng latpikng MeveTikNg kal YrToponBovuevng
Avamrapaywync Tou lMavemoTnuiov lwavvivey, kal o kK. EgpavounA
Kavapakng, OuoTtiyog Kabnyntng ItpikAS Tevetiknc EKMA, ol ortroiol
PEPOLV TNV €LOLVN YyIa TOV OXEASIACUO, TNV LAOTTIOINON KAl TNV
TTAPAKOAOLONCN TNC AKASNUAIKAS AEITOLEYIAG TOL TTPOYPAUUATOG.

TLYYPAPEIS TOL EKTTAISELTIKOL LAIKOD

O1 ouyypapeic ToL eKTTAISELTIKOL LAIKOL €ival PeAn AEM EAANVIKGV
MavemoTnuiV Kal €I6IKOI EMIOTAUOVEG HJE PEYAAN EUTTEIRIA OTO YVWOTIKO
AVTIKEIJEVO, Ol OTTOIOI KATEXOLY PACIKO POAO OTNV LAOTTOINCN TOUL
TTPOYPAUUATOS. KaBopilouvv Ta TTEQIEXOMEVA TV SIGAKTIKWV EVOTNTWY,
OLYYPAPOLY TO DLAIKO TIOL HEAETOLV Ol  EKTTAISELOPEVOl KAl
AVAAQUPAVOLY TNV ETMOTNUOVIKN €LBLVN YIO TN METATOOTI TOUL
EKTTAISELTIKOL LAIKOL O€ pop®n e-learning.

IOUPBOLAOI ETHOPPWONS

H ekmmaibevon Sie€ayetal o€ OANIYOUEAN TUNUATA EKTTAISELOUEVY KAl Ol
EIGIKELUEVOI  OTO  YVOTIKO  QVTIKEIUEVO  COUPOLAOI  ETTIHOPPLONG
avaAauPavouv T CLPPOLAELTIKA kKaBobnynon, TNV afloAoynon Kai
aAvaTtpoPodoTnon TNG TTPOOSOL TWV EKTTAIGELOUEVRY, KABWS Kal TNV
emALON TOUXOV dNTNUATWY TTOL TTIPOKLTITOLY OTO TTIAQICIO TNG MEAETNG
TOULG.
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TLYYPAPEIG TOL EKTTAISELTIKOL LAIKOVL

AisakTikn Evotnra 1. Elcaywyn otn KuTtapoyeverikn

Apiadvn KaAmivn-Mabpov

OuoTtiun KabnynTtpia latpikAg MeveTikAC MavemoTtnuiovb ABNvov
YouvepydTng: Togia Zaxakn, BioAdyog, MSc, PhD

AISakTIKN EvotnTa 2. XpWHUOOWHIKES aVUAAieg

Apiadvn KaAmivn-Mabpov

OuoTiun KabnynTtpia latpikAg MeveTikAC MavemoTtnuiov ABNvov
TovepydTeg: Toia Zaxakn, Biohoyog, MSc, PhD

XapoLAa Toapouxa, Biohoyog, KuttapoyevetioTpia, PhD
AyyeAikn KoMaA£€n, BioraBohoyog, MD, PhD

Aisaktikn Evotnra 3. MevSehiavn latpikn FeveTikn

EAévn Ppuoipa

AvarAnpaTela Kadnyntpia KAIVIKAG TeveTikAg MavemoTtnuiovb ABNvay,
EpyaotApio laTpikAg TeveTIKAC ToL MavermoTnuiob ABNvay, Xwpéueo EpebvnTikd
EpyaotAhpio tou Noookopeiou Maidwv «Ayia Togian

ToobToOUL Eipvn, MD, MSc, PhD

Naisiatpog-MavemoTnuiakr LTTOTEOPOG MaISIATPIKAG-KAIVIKAG FEVETIKAG

Mmevi Mapia

EiSikevopevn MNaibIaTPIKAG- METATITOXIAKN POITATEIA TOL TTEOYPAUUATOS «KAIVIKA
Naidiatpikr) kar NoonAeLTikA-Epevvan EKMA

Ai1SakTikn Evotnta 4. Mn-Mevéeliavn latpikn FeveTikn

Aocmacia Toélov

Kabnyntpia latpikng MeveTikng, MavemoThuio @ecoaliag

Bappdapa Tpaxava

Emmikovpocg KabnynTtpia Kuttapikng BioAoyiag, MavemoTthuio @ecoaliag

AisakTikn Evotnta 5. Moplakn Aidyveon

Mapia TZéTn

AvamAnpwTela Kadnynteia latpikng MeveTikAg, EpyaoThplo 1atpikng FeveTikAG,
laTIKrA LXOAR, EBVIKO kal KatmodioTpiakd MavermoThuio ABNvayv

TovePYATEG (UEAN TOL gpyacTnpioL laTpikNG MeveTikNg): Kuplakn Kékov,
XpioTaléva TogpokAéovg, MupTta MovAov, Eiprvn ®vAakTob, Mapia
Mmpaouvddkn, Mapia Toimn, Avactaong Mntpdakog

AISakTiKn EvotnTa 6. TeveTIKn ZUUPOLALLTIKA

Topia Kitolov-T{EAn

KaBnyntpia latpikng FeveTikng, AlcbBOVTPIa EpyaoTnpiou laTpIKAC MEVETIKAG TOL
MavermoTnuioL ABNVaY, Xwpiueo EpcuvnTikd Epyaotnpio Tob NoGokoueiov
Maidwv «Ayia Logian

YovepyaTeg: Koopd KevoTtavriva, Maidiarpog, NavemoTtnuiakn YToTpogpog
Epyaotnplo laTpikAg MeveTIKAS ToL MavermoTnuioL ABNvVoV

Toapouxa XapouLAa, BioAoyog, MavemoTnuiakn YITOTpopog

Epyaotnplo laTpikAg MeveTIKAG ToL MavermoTnuiov ABNvVKYV

AisakTiki Evotnta 7. ToviSiopartiki latpikn
MNepikAng MakpuvBOavaong, MD, PhD

KAIVIKOG TeveTioTnG

EmueAnTtAg, Tevetikn YTTnpeoia
MNavemmoTnuiaka Nocokopueia Mevebng, EAReTia




AisakTikn Evotnra 8. Mpoyevvntikn Aldyveon MovoyoviSiakeov Noonudrwov
(EmrepBaTikn & Mn-Emrepuparikn): Npocp@uTtevuTikn Feverikn Aidyveon Kail ‘EAeyxog
(PGD, PGS).

Epyaotnpio laTpikAg MeveTiKAG ToL MavermaoTnuioL ABNvVaY, Xwpédeo EpeuvnTiKO
EoyaoTnpio Tov Noookougiou Maidwy «Ayia Xogian

XpioTiva Bpertod, PhD

E.ALM. EBvikoL kal KatrosioTpiakoL MavermoTnuiov ABnvayv

Frewpyia Kakovpov, MSc, PhD

MNavemoTtnuiakn YToTpopog EBvIKoL kal KammodioTpiakoy MavemoTtnuiov ABnvaoyv
loavva Traeger-Ivvosivod

AvamAnpwTtpia Kadnyntpia KAIVIKAG FeveTikAG MavemoTtnuiov ABnvav

Ai1sakTikn Evotnra 9. MpoyevvnTikn Aldyveon Kal Ogpareia

Fewdpylog Makpovdnuag

KaBnynthc MaieuTikhG-TuvaikoAoyiag MavemoTnuiou lwavvivoy
YuvepyaTtng: Evyevia ZnAdakov,

Eibikevopevn M/T KAIVIKAG, MavemmoTnuiako Mevikd Noookopegio lwavvivoyv

AisakTtikn Evotnra 10. Tuyyeveic Aveualicg

Iopia Ntobdlyov, MD, MSc, PhD

Natpog, KAvikn MevetioTpla

Consultant oto Kévtpo Mevopikng latpikAg Tovb Noookopeiov Central Manchester
NHS Foundation Trust

Emimiun avamAnpTpia kabnynTeia, lvoTitodto AvBptvng AvamTuéng,
MavemoTAuIo ToL Manchester

AisakTtikn Evotnra 11. TOvépopa

Iopia Ntobdlyov, MD, MSc, PhD

Natpog, KAvikn MevetioTpla

Consultant oto Kévtpo Mevopikng latpikAg Tovb Noookoueiov Central Manchester
NHS Foundation Trust

ETiTiun avamAnpTpia kabnynTtpia, lvoTitobto AvBpTvng AvamTuéng,
MavemoTtAuIo ToL Manchester

TouvepyaTng: Ap Zogpia MapkoLAa, EmueAntpia A’ NN leavvivay, Ymedbuvn
laTpeioL EMANWIAG (CLVEPYAOTNKE YIa TNV TTEQIYOAPH TV VEDLOAOYIKWV
EKENATEWY O€ OpIouéVa oLVSPOoUA)

AisakTikn Evotnta 12. Feverikn Tov Kapkivov

NikoAaog Mavéng

AvamANPwTAG KaBnynTtAg KAIVIKAG TeveTIkNG laTpIkAG IXOANG MavemoTtnuiov
Lund, Xoundia

YuvepyaTng: EbBOUIOG AnunTeiadng, MSc (Medical School, NewCasle, UK), PhD
(laTpIkn ZxoAR, MavemoTAuIo lwavviveoy)

AisakTikn EvoTnTa 13. ®apuakoyovISIOHAaTIKN

loavvng I. Bi{ipiavakng

AvVATTANPWTAS KABNYNTAS Mopliakng PapuakoAoyiag &
DAPPUAKOYOVISIOUATIKAG

Epyaotnpio ®apuakoloyiag, Tunua OapuakeLTIKNG, AQICTOTEAEIO TAVETTIOTAUIO
@ecoalovikng

AisakTikn Evotnra 14. FoviSiakn Ogpareia
AyAdia AGavacidadov
OpoTiuNn KabnynTtpia BioAoyiag - Mopiakng MeveTikhg MavemmoTtnuiou MNMatpoyv

A1sakTikn Evotnta 15. Bion6ikn Kai Kolvevikég Alactaceg TG MeveTikng
BaolAikil MoAAdkn, PhD, MSc

Mopiakn FeveTioTpla

EmoTtnuovikr TuvepyaTig, EOvIkR EmTpoTt BilonOikAg

MetadibakTopikn epebvnTEIA, EKEDE ANUOKTPITOC

A1sakTikn Evotnta 16. Fevikd Oépara latpikng Meverikng
lwdvvng Mewpyiov, EmMoTnuovIKa LTTELOLYVOG ETTIHOPPWTIKOL TTPOYPAUUATOC




Ol AIAAKTIKEX ENOTHTEX ANAAYTIKA

AibakTikn Evotnta 1. Elcaywyn otny KOTTApOYEVETIKN

IKOTTOC TNG TTPWTNG evOTNTAG €ival N €€oIKEiON WE TIC EVVOIEC WITWON, WEION Kal avacuvévacuds OTo
TTAQICIO TNG IATPIKNG YEVETIKNG.

Mitcoon ovopadetal o TOTTOG TNG KLTTAPIKNG SIQIDECNG TV CWHATIKGV KOTTAPWY, UE TOV OTTOIO £€va KOTTAPO
Tapdayel VO BLYATPIKA KOTTAPA PE OPOIA YEVETIKN) oLoTAaon. KdBe BuyaTpiKO KOTTAPO TTEQIEXEl TOV i8I0
APIBUO XPWHOCWUATWY PE TO YOVIKO KOTTAPO. H pitoon yiverar oe OAOLS TOLG EUPELIKOVS ICTOLS KAl
ouvexiletal oe XaUNAOTEQPO PLOUO OTOLG TTEPICCOTEPOLG ICTOVC TOL EVNAIKOL ATOUOUL €KTOG TWV TTANPWC
SIAPOPOTIOINUEVAY, OTTWC eival yia TTAPASEYUA O VELPWVES. ATTOTEAE emopEvae Wia Siadikaoia péow NG
oTToiag TO CWPA ALEAVETAI KAl TA VEKPA CWPATIKA KOTTapa avrikaBiotavral. Katd 1 Sidpkeia Tou
KOTTAPIKOL KOKAOUL, N HIT@on Aaupdavel xopad PETa TN PHeoOPaAon Kal Siaipeital TTepaITEPw Ot TECTEPIC
PACEIG: TTPOPACH, METAPACN, avA@aAon Kal TEAOPACH. ITAVig pPTTopel va oLvuPel CcwPATIKOG
avacLvSLACPOG KATA TN SIAPKEIA TNG MITOONCS PE UETAPOPA TUNUATWY HETAEL OPOAOYWY XPWHOCWUAT®Y,
oTroTe SnuIovpyeiTal opolLYWTIA OE YEVETIKEG BECEIC YIA TIC OTTOIEG TO LTTOAOITTO TV CWHATIKWY KLTTAPWY
eival etepoluyo.

Meicoon eival évag TOTTOG KLTTAPIKAG SIciPECNG PE TNV OTToIa TTAEAYOVTAl Ol YAUETES, SNAAdH Ta e€ebikeLUEVA
AVATTAPAYWYIKA KOTTAPA, TA OTTOIA PEPOLY TO HICO APIBPO XPWUOTWUATWY ATTIO TA LTTOAOITTA CWUATIKS
KOTTAPA TOL OPYAVIOUOUL, gival dnAadn atmmhoeldr). H peiwon yiveralr oe evav eEeISIKELUEVO TOTTO CWUATIKWY
KOTTAPWY, TA OTToIa ovopalovTal AwEA YevvNTIKS KOTTAPA. Me TN YOVILOTTIOINGN, © APCEVIKOG KAl © BNALKOG
YOAUETNG OLVEVVOVTAI, OxNUATilovTag éva VEo KOTTAPO, TO OTToio ovopddletal {uywTd, TO OToio Eival
SIMTAOEISEC OOV TIEPIEXEI TA XPWHATOOWUATA TV VO yaueTv ot {ebyn. To LYWTO, OTN CULVEXEID,
LPICTATAI CLVEXEIG UITWTIKES SIQIPECEIG Pe ATTOTEAEOUA va TTapdyovTal Ta 2x10'2 ceuatikd KOTTapda TToL
EKTIUATAI OTI €Xel Eva VEOYEVYVNTO KAl pETAYevEOTEPA 5x10'2 KOTTAPA TTOL ATTAVTIRVTAI O& eVAAIKO ATopOo. H
peioon mepIAappavel SVO SIAdoxIKES SIAIPETEIC, TNV TTPWTN KAl TN SEVTEON UEIWTIKA SICipEcn, OTIC OTTOIEG TO
DNA avaéirrhaciaderal pia povo gopd — Tipiv TNV TTpTNn Sidipeon.

Avacuvévaopog: ‘OTtav Ta oddAoYyd XpWHOooWUATA Ppickovial oTa TP@Ta oTAdla TG PEiwong kal
oxnuaridouvv Cebyn, £xovy TN dSLvaToTNTA VA AVTAAAGEOLY TUAPATA.  DLCIOAOYIKA LTTAPXEI TOLAAXICTOV
EVAG avaoLVOLACUOCG o€ KABE AKPO KABE (ELYOLC XPWHOTWUATWY.

AI6OKTIKN EvotTNTa 2. X0WUOOCWUIKES AVWUAAIES

TKOTTOC TNG evOTNTAC ALTAG eival N €€OIKEION PE TNV EVVOIA TV XPWHUOOWUIKWY AVWUAAIWV KAl TOLG
UNXAVIOUOUS JE TOLG OTTOIOLC TTPOKOTITOLY, N EVNUEPWOT YIa TIC CLVNBECTEPES HEBOSOAOYIEC HEAETNG KAl
avaioong, KaBwc N afia epapUOYNG VEWV  TEXVOAOYI®V YIA TNV  ATTOKAALWN  XOWHOCWUIKGY
avakatTatAgewy o& ATOUA UE CLYYEVEIC AVWUAAIES N KATA TOV TTPOYEVVNTIKO EAEYXO TOL EPPRELOV.

Ol XPWUOOWUIKEG AVWUAAIEC SlakpivovTal e apIBUNTIKEG KAl SopIkES. OI TTIPWTEG APOPOLY AANAYEC OTOV
APIBUO TWV XPWHOTWUATWY £VE O SOUIKEC AVWPAAIEG avagEépovTal oTn SO Kal TN pop@oAoyia toug. Ol
KLPIOTEPEG APIBUNTIKEG AVWHUAANES TGV ALTOCWUATIKWY XPWUOCWUATWY &ival n Tpicwuia 21 (o.Down), n
TpIowuia 18 (0. Edwards) kal n tTpicwpia 13 (o. Patau). Or1 cuxvoTepeC apIBUNTIKES AVWHAAIES TV
PULAETIKQDV XOWHOCWUATOY apopoly Ta  ouvdpoua Turner kai Klinefelter.  O1 Souikéc avwuaieg
SnuIoLPYOLVTAI ATTO AVAKATATAEEIC TOL YEVETIKOU LAIKOL Kal ptropei va eival 1Icoluyiouéves i OxI. MpokerTal
YIa apoIPaiec HETABECEIC HETAEDL 2 N TTEPICTOTEPWYV XPWHOTWUATWY, UTTOPEN OUWGS VA APOopoLY EAAEIUUATA
KAl SITAQCIACUONS XPWHOTWUIKWY TTEPIOXWY KABWGS KAl AVACTPOPES TUNUATWY ALTQY. Ma TNV TTEQLIYPAPN
OV TWV TTAPATIAV® XPNnolJoTtrolEiTal éva  Siebveég cboTnua ovopatoloyiag (International System for
Human Cytogenetic Nomenclature).

H HEAETN TV XPWUOOWUATWY TIOAYUATOTIOEITAI CLUVABWS HETA aATTO  KAANEQYEIQ  AEUPOKLTTAP WY
TIEPIPEPIKOL AIPATOC, IVIBAAOTY, AUVIAK®Y KLTTAPWY N XOPIAKWY Adxvayv. Ol KuploTepes pebodoloyieg yia
TNV AVIXVELON XPWHOTWMIKDV AVOUOANIGV €ival: MEAETN TV XPWUOOWUATWY pe Taviee G (oLUPATIKOG
KApLOTLTTOG), @BopiIlov in situ LRPISICUOS (FISH), N TToooTIK PBopiIlovoa avTibpaon TNG TTOALUEPACNCS
(QF-PCR) kal 0 GLYKPITIKOG YOVISIOUATIKOG LRPISICUOGS WE PIKPOTLOTOIXIES (array-CGH).

Katd tov mpoyevvnTIKO EAEYXO, OI TIPOAVAPEPOEITES TEXVIKEG £paAPPOloVTAl O KOTTAPA XOPIAKWY AAXVOV
(MP@TO TEIUNVO KONONG), AUVIAKOL LYPOL (SeDTEPO TPIUNVO KONONG ) KAl EURPELIKOL AiUATOG (TPITO TPIUNVO
KONong). O pn emePPATIKOG TTPOYEVVNTIKOC EAEYXOC ATTOTEAE! Wia TTOAD TTPOCPATN £EEANIEN OTNV TTOOYEVVNTIKN
SIAYyvVon TV KLPIOTEPWY APIBUNTIKOY XPWHOCWUATIKOV AVUAN®Y (Te. 21, 13, 18 KAl TV PULAETIKGOV
XPWHOOWUATWY) KAl OTNEIETAl OTNV ATTOPOVWON KAl HEAETN TOL EAeLBEPOL euPpLIKOL DNA atmd To aipa
TNG £YKLOL.



AI6akTiKN EvotnTa 3. Mevéeiavn laTpikn MeveTikn

ITOV AVOPWTTO Ol XAPAKTAPES TTOL KaBopilovtal amd éva Kal POVOo Yovibio akoAoLBoLY MevEeAiavo TOTTO
KANOOVOUIKOTNTAG. ALTOOWUATIKA ovopalovTal T VOOHUATA TTOL OPEIAOVTAl & PUETAANAEEISG YoVISicV TTOL
Bpickovtal ot éva amo Ta 22 {ebyn ALTOCWUATIKWYV XPWHOOWUATWY, KAl PLAOCVLVSETA ALTA TTOL
TTPOKAAOLVTAl ATTO €va HETOAAQYUEVO YOVISIO OTO X QULAETIKO Xpwudowua. Emkpateic opilovral ol
KATAOTACEIG TTOL eKPPAlovTal o€ eTEROLLYWTES KAI LTTOAEITTOPEVEG EKEIVEC TTOL EPPaVI(oVTal KAIVIKA UOVO o€
ATopa opoduya YIA TO HETAAAAYUEVO AAANAOUOP®MO. TO yeveaAoyYIKO SEVEPO gival N OXNUATIKY) ATTEIKOVION
TV HEADV HIAC OIKOYEVEIAG YIA TTOANEG YEVEEG, OTNV OTTOIA AVATIAPICTATAlI O PAIVOTUTTOS TWV HEADY O€
oxton Ue Eva CLYKEKPIUEVO XOPAKTAPA.

17O ALTOCWUIKA ETTIKOATH VOOHUATA Ol eTEp0lLYWDTES (POPEIG) voooLv Kal £xovy 50% mMOavoTnNTa yévvnong
Taoxovtog 1aidiod. O TPOTTOC KANPpovOouNoNng cival KABeTog, SnAadn n acBévela petagéperal amod Tn dia
vevIa oTNV AAAN JE KATAKOPLPO TPOTTO. MAoXoLV UE TNV iI61Ia cLXVOTNTA KAl TA SVO POLAQ.

Y€ avTiBEon PE TA ALTOCWUIKA ETTIKOATH VOOHUATA, T ALTOCWMIKG LTTOAEITTOUEVA EKSNAGVOVTAl POVO O€
opoluya ATtopa Ta oTToia £XoLV KANPovounoel éva TTAaBoAoyIKO AAANAOUOP PO aTTo K&BEe yovéa. O popeic
5¢ TTaoyouLv. e LeLyApIa TTOL Kal o SVO gival popeic, N MOaAvOTNTA YévvnNong TTAOXOVTOG TTaISIoL gival 25%.
ExdnAcovovTal e TNV idla ocuxvoTNTA KAl oTA SLO PLAQ.

Ta pLAOCLVSEETA LETAAAQYUEVA YoVidia ekppdalovTal TTANPWS OTA dppeva ATOUd, EVE OTA BAAEa TTOUL cival
eTEPOCLYA YIA PLAOCUVEETO HETAANAYUEVO Yovidio, ekppdalovTal TTolKINOPop®a eEaitiag TnNG TuLXaIAC
amevepyoTtoinong  evog ammo Ta V0 X XPWHOCWUATA Ot AdpxIKO oTAadlo TNG £UPPELIKAS avarmTuéng. Ta
VOONUATa TTOL OTTAVIa eKPPAlovTal KAIVIKA o€ £7epOlLYa BNAea AéyovTal LAOCUVLVEETA LTTOAEITTOUEVA. XTC
PULAOCUVVEETA ETTIKPATH VOONUATA, OAEG Ol KOPES £vOC TTPOCREPANUEVOL AvEpa Ba TTPocPANBOLY, v Ol
ylol TOL gival OAoI PLCIOAOYIKOI. OAA Ta TéKvA, AVEEAPTATWS PLAOL, UIAGC TTPOCREPANUEVNG YLVAIKAG EXOLY
meavoTnTa 50% va vOooouy.

AI6OKTIKN EvotnTta 4. Mn-Mevbehiavn laTpikn MeveTikn

H kAnpovounon OpICUEV@YV XAPAKTNEICTIKWY &ev eival TTAVTIA &va aAmAO Palvouevo, OCO auTO TTOL
APOPOLOE OTA XAPAKTNPICTIKA TV UTTICEAIOV TTOL HEAETNOE O MEVTEA. ALTA TA XOPAKTNEICTIKA EAEXYOVTAl,
OTTwC €6eife 0 MévTeh, amo éva yovislo pe SVO MOAVA AAANAOUOP®A, PE CAPr OXEon KLPIAPXOUL-
LTTOAEITTOPEVOL TTOL KaBopIlel cLVNBWCS VO CAPWG SIAKPITOLS PAIVOTLTTOLG. LAUEQLT YVWPEICOLUE OTI N
KANPOVOUIKOTNTA CLXVA €ival TTOAD TTIO TTEQITTAOKN. TNV TTOALTTAOKOTNTA ALTA ALEAVOLV HN PEVSEAIQVOI
MNXAVIOUOI KANPOVOUIKOTNTAG TTOL EAEYXOULV TTOIKIAG XOPAKTNEICTIKA, KAl TTOL OTOV AVOPWTTO EXOLV OXETIOTEI
HE TNV EUPAVION CLVEPOUWY KAl VOONUATWY. LTO TTAPOV KEPAAAIO B avapepBoLUE KLPIWG OTA ETTIYEVETIKA
VOONUATa KAl OTIG SIaTtapaxéc AOYw  ETTEKTACNG  VOULKAEOTISIKGV  ETTAVAAAWE®Y, TIOL  ATTOTEAOLV
XOPAKTNPIOTIKA TTAPASEIYUATA PN JEVOEANIAVAV UNXAVICU®OY KANPOVOUNONG. ITNV TTPWTN TEQITITon 6d
avaAvBouvyv Tta cbvépopa Prader-Willi, Angelman, Silver-Russell, Beckwith-Wiedemann kal o mapodikog
VEOYVIKOG cakxapwéng SiaPATNG TOTTOL 1, evid amO TIC SIATAPAXEC AOYW ETTEKTACNG VOULKAEOTISIKGV
ETTAVAANWE®Y Ba avaAuBoly To cOLVEPOPO ELOBPACTOL XPWHOTWUATOS X, N VOoOg Tou Huntington, n
pvoTovikr SvoTpogia kal n ata&ia Tou Friedreich. H Teplypa®r) ATTOOKOTIEl OTNV  CLOXETION TOUL
TTABOAOYIKOD  (pAIVOTOTTIOL HE TOLG HEXQlI ONUEPT  YVWOTOULC YEVETIKOOG AITIOAOYIKOULG TTAPAYOVTEG,
EMONUAIVOVTAG TOLG TTEPIOPICUOVS AOYW TNG EANITTOVG PEXPI CAUEQA YVONG, AAAD TaLTOXPOVA TOVICOVTACG
TIC VEEG BePATTELTIKEG SLYVATOTNTEG TTOL BA TTPOKLYWOULY ATTO TNV TTANEN KATAVONCN TWV TTOADTTAOKWY ALTWV
UNXAVIOUV.



AISakTIKN EvotnTa 5. Mopiakn Aidyvwon

H £€peuva TV TEAELTAIWY ETWV YIA TNV ATTOKOLTITOYPAPNON TNG SOUNG KAl TNG AEITOLPYIAC TOL AVOPWTTIVOL
YOVISIOUATOG, KABWGS KAl N TTAPAAANAN AVATITLEN TWV TEXVIKGY AVAALONG TOL YOVISIOUATOS TNV TEAELTAIA
Sekaetia AAAa€e pIdKG TO TOTTO OTOV TOUED TNG SIAYVWONG, TTPOANWNG KAl BepATTeidg TWV YEVETIKWV
voonuatwy. H ouykekplpévn SI6AKTIKA evotnTa B6a aocxoAnBei e Tnv peBodoAoyia avaivong Tou
YOVISIOUATOG TTEQIYPAPOVTAG TIC TEXVOAOYIEC AVAALONG CLPTTEQIAAURAVOUEVEY KAl TV VEDY TEXVOAOYIWYV.
Ol UOPIAKEG TEXVOAOYIEC OI OTToIEG Ba avaAvBouyv gival ol ENG: ANLCISWTH AvTiSpaon TNG TTOALPELACNG KAl
mmapaAiayeg (PCR), High Resolution Melting Analysis (HRMA), Multiplex ligation-dependent probe
amplification (MLPA), AAAnAoLxion yoviSicopaTog (Sequencing) kaBwg kal aAAnAovxion véag yevedg (Next
Generation Sequencing), Tevwuikdg ILYKPITKOG YPRPISIOUOG de pikpoouvoToixiee DNA (array-CGH) kai
MikpoouaoTolxiec yia Tnv edpeon TV MIRNAs. ITa TAdioIa TNG SISAKTIKAC evoTnTag 6a SoBoLv kal
TTANPOPOPIES YIA PACEIC SESOUEVV XAPAKTNPIOUOL UETAAAAEEWY G TTABOAOYIKEC ) hN. ‘OAEG OI HOPIAKEG
TEXVOAOYiEC Ba eme€nynBoLY AVAALTIKA KAl PECW TWV EPAPHOY®V TOLG OTNV AVAALON LOVOYOVISIaKWV
VOONUAT®Y KAl UIKPWY XPWHOCTWUIKWDY avasdiaTAgewy (UIKOOSITTAACIAoUOi/ pIKpoeAAéIupuaTa, CNVs). ©a
Yivel €miong TEQIYPAPT CLYKEKPIUEVY OVOYOVISIOKQDV VOONUATWY OTTG N KuoTikA Iveon, Nevpopuikd
voonuata, EbBpavoto X, PacomdBeieg kal n xpnon Twv array-CGH yia TNy amokAAvyn TV VE®V
OLVESPOUWY  HIKOOEAAEIMPATWY/ UIKOOSITTAQCIACUGWY CO¢ ATOUA HPE VONTIKA LOTEENCN KAl POVAPEIC N
TTOAANQTIAEG OLYYEVEIC avpadieg. O OTOXOC TNG SISCKTIKAG evOTNTAG €ival N oLVEECN TWV VEWDY UOPIAKOY
TEXVIKWV OTNV €OUNVEID TV ELPNUATWV TOL YEVETIKOU EAEYXOL KAl TN CLOXETION TOLG WE TNV KAIVIKA €IKOVA
TV ACOEVQV.

AISAKTIKN EvOoTnTa 6. MEVETIKN LUUPOLAELTIKN

FEVETIKA OLUPOVLAELTIKN €gival N SIASIKACIA ETTIKOIVAVIAC TOL KAIVIKOD YEVETIOTH PE TNV OIKOYEVEID TTOL
QVTILETWTTICE YEVETIKO VOO NUA, UE OKOTTO TN SIAYVGON, AVTILETTIION KAl TTOOANWN.

Ta oTddia TNG OAOKANPWUEVNG YEVETIKAG CLPPOLAELTIKAC €ival N KAIVIKY) YEVETIKR EKTIUNCON, O KABOPICUOS TOL
AVAYKAIoL YIa TN SIAYVWON YEVETIKOD EAEYXOL KAl EQUNVEIA TV ELENUATWY, N EVNUEPWON YIA TO EKAOTOTE
YEVETIKO vOONUa KAl N TTANPOPOENCN TPOC eVOIAPEQPOUEVOLG ACOEVEIG, YOVEIC KAl CLYYEVEIC yia TNV
KANPOVOUIKOTNTA (“YEVETIKOC KivOLVOCG": N TMOaAvOTNTA va £XOLV N KAl va PETARBIPACOLY TO VOONHUA OTOLG
aATTOYOVOULG) KAl YIa TOLG TPOTTOLC TTPOANWNG TOL VOCUATOC OTO PUEANOV.

H onuacia TG mTpOANWNG WECK TNG YEVETIKNG CLUPOLAELTIKAG €ival TIPOPAVAG APOL TA YEVETIKA VOOHUATA
avaioyoLv oe TToocooTO ~ 70% TWV EI0AYWYWY VEOYVQYV, PREPOV N TTAISIOV G VOOOKOUEIA Kal ~95% Twv
XPOVIWV VOONUATWY VOONAELOPEVWV EVNAIKWYV, £VE ATTOTEAOLV AITia TNG TTAISIKAG, VEOYVIKNG,  PPEPIKAG
BvnoiuotnTag ( 30-50% avTioToiXws) kal aplBuovy TepiTTov To 80% TOL CLVOAOL VOONUATWY TA OTTOId
EXOLV eMTTOAACUO <1:2000 dTopa OTNV KOIVOTNTA.

INUAVTIKY aITia TTAPATTOUTIAG O€ IATPEIO YEVETIKAG OULPPOLAELTIKAC €ival TO OIKOYEVEIOKO IOTOPIKO YIa
UOVOYOVISIAKO N XPWHOCWUIKO vOOoNUA ) COLVSPOUO, KABMG KAl YIA YEVETIKO vOONUA PN TALTOTTOINUEVO
N/Kal TTOADTTAOKO pE COVOETA TTPOPAAUATA (TT.X. YEVETIKI ETEQOYEVEIQ, YAUOC CLYYEVQYV, LTTOYOVIUOTNTA).
ANMEG aQITiEC TTAPATIOUTIAG €ival  ATOPA PE VONTIKA LOTEPNON, HIKOOKEPAAIQ, TTOAATIAEG OULYYEVEIG
AVWUAAIEC-SLOUOPPIEC, AUPIPOAD POLAO, TTPWTOTIAON aunvoppEola K.a.. Emong, Tapatmour) ot 1aTpEio
YEVETIKAG OCLUPOLAELTIKAG ATTAITEITAI TTOIV TOV TTPOYPAUMUATIOUNO OAAD KAl PETA TO ATTOTEAEOUA o€ KAOE
TIEQITITON EQAPUOYNG EISIKOL €OYACTNEIOKOD YEVETIKOD EAEYXOL, €I6IKA OTAV TIOOKEITAl YIA VEOTEQEG
TEXVOAOYIEC HOPIOKAC PloAoyiac KABWC Kal o€ KABe TIEQITITWON EAEYXOL (POEEIAC, TTPOCULUTITUATIKOL
YEVETIKOV €AEYXOL, TTOOYEVVNTIKOL 1 TIOOEUPLTELTIKOD YEVETIKOUD EAEYXOU.

Eival yeyovog OTI N avammo@euktn abénon oTov aplBud Kal TN XPHon TV YEVETIKWV eEeTACEWY Ba avfdvel
OLVEXWDG TIC AVAYKEG VIO YEVETIKR) COPPOLAELTIKNA KAl ALTO TTPOVTTOBETEl KATAPTION KAl ELAICONTOTTOINCN TOL
OLVOAOL TNG IATPIKAG KOIVOTNTAG.



AI6akTiKN EvotnTa 7. NovidicopaTtikn latpikn

H ToviSioouaTikn |aTPIKR éxel G OTOXO VA EKUETAAELTEl TO COVOAO TWV YVWOEWV TIOL UTTOPOLY VA
TTOPOKOWOLY ATTO TNV AVAALCN TOL YOVISIOUATOC KAl ATTOTEAEI PLTIOAOYIKN CLVEXEIA TNG KAACOIKNG KAIVIKAC
FeveTkng. O OTOXOG ALTAC TNG evOTNTAG eival va TTAPEXEN UIA YEVIKI KAl ELPEIA €MOKOTINON TOCO TNG
TTPOOS0L OTOV TEXVOAOYIKO TOHED OCO KAl OTNV PIOTTANPOPOPIKH AVAALON KAl PECW ALTOV va Avadeitel
TOLG TPOTTOLG PE TOLC OTTOIOLG OI Véeg €CeAICEIC ExoLY AANGEEl TOV TPOTIO TTOL AVTIMETWTTI(OLYE KAl
AvaALOLWE TO YoVISiwUa. @a avaPePBOLY Ol CHUEPA XPNOIUOTTIOIOVHEVES AAAA KAl Ol UEANOVTIKEG UEBoSOI
vEAG yevidg alnlouvxiong (Next-Generation Sequencing, NGS) Ta TTAEOVEKTAPATA AAAG KAl O ASLVAUIES
TTOL TTAPOLOIAOLY C€ OXEON HE TIC KAAOOIKEG UEBOSOLS KABWG KAl Ol CLXVOTEPA XPNOIUOTIOIOVUEVES
TTPAKTIKEG EPAPPOYEC TOLG, OTNV £PELVA AAAA KAl TNV KAIVIKA TTRAEN. H evotnTa auTr B4 £mekTaBei KAl OTOLG
KAVOVEC TTOL SIETTOLY TNV OvopATOoAOYIA AAAG Kal TNV 0PBN KWSIKOTTOINON TWV SIAPOPWY YEVETIKGOV
OToIXEiV Kal aAAay@V eve RapLTnta 6a 606t oTIc ueBOSOLS avAALONG TOL YOVISIOUATOG KAl O TPOTTIOG
TTOL QAULTEG SIAPEPOLY TE OXEON HWE TNV AVAALON TWV KAACOIKWV UEBOSwY. ©a avapepBolv kal Ba
avaALBoLV ol SIAPOoPES KATNYOPIEG PATEWDY dedopivmdy (S1EBVEIC Kal ISIWTIKEG) KAl N XPNOIWOTNTA TNG KABE
piag atmo ALTEG: TT.X. PACEIG CLXVOTNTAC TTOALUOPPIKGWY AAANG Kal TTABOAOYIKWY AAAAYWYV TOL YOVISIWUATOG,
BACEIG TTOL CLAAEYOLY TTANPOPOPIEG OXETIKA WE TNV AEITOLPYIA TV YOVISIWY KTA. ©a avagepBouy eTTiong 1A
Slapopa gpyaAeia TTPORAEWNS TNG TTABOYOVOL SLVATOTNTAG TWV YEVETIKOV GAAAYWV KAl OI CUYXPOVOI
KAVOVEG TTOL SIETTOLV TN CLVOAIKN ALTA EKTIUNGCN. MPEOKEIUEVOL VA YivOoLy KATAvoNTEG Of SIAPOPES BEUATIKEG
evoTNTEC BA XPNOIPOTTOINBOLY TTPAYUATIKA TTAPASEYUATA TTOL Ba AvASdelkvOOLY TNV TTOALTTAOKOTNTA KAl
SLOKOAIO TNG avAALONG TOL YOVISIUATOG AAAG KAl Ol PEYAAEG SLVATOTNTEG TTOL AULTH TTAPEXEl YIA TNV
BEATICOON TNG LYEIOVOMIKAG PPOVTIOAC TV ACBEVV.

AISakTikn Evotnra 8. NMpoyevvNnTikn AiQyvwon
Movoyovisiakwy Noonuatwy (EmeuPaTikn & Mn-
ErrepRatikn): Moogu@LTELTIKN FEVETIKN AlIQyvwon Kal ‘EAeyxog
(PGD, PGS).

H TToOANWN TV YEVETIKWY VOCNUATWY OTOXELEI OTOV EVTOTTIOHO (ELYAPIWV TTOL KIVELVELOLY VA ATTOKTHCOLY
Taldi e coPapd YEVETIKO vOONUA KAl TOV TIPOYEVVNTIKO EAEYXO. INUEQO N TIPOYEVVNTIKE SIAyvwon
TTOAYUATOTTOIEITAl KLPIWG ETTEUPRATIKA OE XOPIAKES AAXVEG N OE KOTTAPA AUVIAKOL LYPOUL HE HIKPO Kivouvo
ammoPoANG (~1%). QC eVAANCKTIKEG TINYEC EUPPEULIKOL LAIKOL PTTOPOULV VA XPNOIYOTIOINBOLY €AELOEPO
euPpLikd DNA (cell free fetal DNA-cffDNA) OTO TTEQIQEQIKO Qipa TNG eyKLOL (Mn EmeupaTikn MooyevvnTiKA
Aldyveon — Non Invasive Prenatal Diagnosis, NIPD) kal kOTTapa ammo Ployia euppLwY YOVILOTTOINUEVY
€EWOOWUATIKA TIPIV TNV EUPLTELOT) TOLS OTN PNTEA (MTPOEUPLTELTIKN FeveTikKA Aldyvwon — Preimplantation
Genetic Diagnosis, PGD).

To eAeBePO euPpLIKO DNA (cffDNA) eAeLBepVETAI OTO TTEQIPEQIKO Qia TNG £YKLOL PECE ATTOTITWONG KAl
VEKPWONG OTOV TTAAKOLVTA KAl AVTITTPOCWTTIELEN TO 3-6% TOL CLVOAIKOL eAeLBepoL DNA. H SuokoAia oTnyv
NIPD ogeietal a) otn cLvOTTAPEN TOL EUPPLIKOL PE TO eAeLBePO DNA TNG eykLOL (CfDNA WG amoTéAecua
opolodoTaoNG) Kal B) oTN PIKEN avaAoyia Tou euppLikol ot oxéon We To uNTPIKO cfDNA. Me TIC TTAAQIOTEPEC
pHEBOSOLEC avAALONG UTTOPOUVUE VA EVTOTIICOLHE PUOVO AAANAOUOPMA TTOL EXOLV KANPOvounBei amd Tov
TTaTéEPa Kal ammovaoiddouy ) SIaQOoPOTIOIoLVTAI OTN PNTEPA TT.X. Rhesus D oe Rhesus apvnTiKEG eyKLOLG N
yovidia Tou pLAOL. Néeg pEBoSOI OGS OTTWGS To WNPIakd PCR (digital PCR) kal N aAAnAovdxIon vEQG YevIAG
(Next Generation Sequencing) éxouv 6woel peydAn w@Bnon otnv NIPD agol kaBiotolbv Sduvatd To
XAPCAKTNPEIOWO TOL YOVOTOTTOL TOL EUPELOL CE KABE TTEPITITCON AKOUA KAl OTAV &ival 0 i510G pE TNS eyKLOL.

H PGD TTpoCEPEl YEVETIKR SIAYVWON KAl JETAPOPA OTN UATPA TV LYIV ATTO ££WCWUATIKA YOVIUOTIOINON
EUPPLYV. Epapuodetal yia TNV ATTOQLY POVOYOVISIAKWY VOONUATWY KAl XPWUOTWUIKGY AVWUAAIQY. H
YEVETIKA SIAYVWOoN UTTopEl va vivel o€ TTOAIKA cwuaTid, PAacTtouepidia f) kOTTapa amod PAacTokboTn. MNa Ta
povoyovisiaka n pebodoloyia Paociletal otnvy PCR. H PGD XpWUOCWUIK®DY AVOUAN®Y epapudleTal ot
ZevyApla TTOL PEPOLY I0OLLYICUEVES XOWUOOWUIKEG UETABETEIC, N XPWHOTWMIKEC AVACTOOMES. MNaAaidTEPA
n diayvawon yivovrav pe FISH (Fluorescent In Situ Hybridization) eve onuepa pye aCGH (array Comparative
Genomic Hybridization). TéAog o MpoegupuTeLTIKOC EAeyxoc (ME) (Preimplantation Genetic Screening, PGS)
ATTOOKOTTEl OTNV abENoN TNG emTLXIAG TNG IVF pe TNV €mAOYN €LTTACEISIKWY eUPPLWY Ot JeLYAPIA XWEIG
eupavn yevetikn diatapaxn). Exovv yevvnBei onuepa epiocoTtepa amd 10.000 raibid petd amo PGD.



AISakTIKN EvotnTa 9. MpoyevvNTikN AIQyvwon Kal ©gparreia

H katavonon TV YEVETIKGV VOONUATWY KAl TNG YEVETIKNG SlEpebVNONG OTNV €UPRPLOUNTEIKN 1ATPIKA EEKIVA
amo Ta oTAdIa TNC EUPPLIKAC AVATITLENS KAl TNG EPPPLOAOYIKAC TTPOEAELONC TWV KLPIWY CLOTNUATWY KAl
opyAav®y. e Autd Ta oTAdIa AvAALOVTAI KAl O UNXAVIOUOI TEPATOYEVEONG KABWS KAl Ol TTAPAYOVTEG TTOL
TNV TTOOKAAOLV.

Ol euPpLIKEG SlauapTieG £XOLY LTTEPNXOYPAPIKOVG SEIKTEC KAl  XOPAKTNPEIOTIKA TA OTToIa EMMTEETTOLY TN
TTPOYVWON TWV AVWUAAI®V TOL £YKEPAAOL, TOL VATIAIOL CWANVA, TOL TTIPOTMTIOL, TOL CKEAETOL, TNG
KAPSIAC KAl TV PEYAA®Y AYYEIWY, TV KOIANIOKQDV TOIXWUATWY, TV TIVELUOV®Y, TOL SIAPEAYUATOS, TOL
YOOTEEVTEPIKOL KAl TOL OLEOYEVVNTIKOL CLOTAPATOG.

O1 vTrepNXOYPAPIKOI SeikTeG cLVSLALOVTAl HE PIOXNUIKOVG, YEVETIKOOG KAl EMSNUIOAOYIKOLS &eikTeg o€
SIaYVWOTIKG TEOT EVTOTIIOUOL PACPOV e PN eTePPATIKEG UEBOSOLS N PE TN AAWN EUPPULIKWY ICTIKGOV
Selypdtwyv. O TToALSNUES KLNOEIC XPeldlovTal elSIK) AVTIUETTION KAl TOOTTOTIoINON TV SIAYVWOTIKGY
TTPOCEYYIoEWV.

Emmeppartikéc péBodol TpoyevvnTIKAG SIAYVGONG PMTTOPOLY VA eKTEAOLVTAI SN ATTO TO TTPWTO TRIUNVO TNG
KONONG HE TN AWN TOL EEWEUPPELIKOL LYPOL Kal TN PloWia TOL TTAAKOVLVTA, £VE OTO SEVTEPO TPIUNVO WE TNV
AUVIOTTAPAKEVTNON KA TN ANWN €URPLIKOL diUaToG.

EUPRPLIKEG evOOUNTPIEG BepATTEiEC UTTOPOLY VA PEATIOCOLY N VA BePATTIELOOLY KATACTACEIC OTTWSG Péloug
evaicOnToTToiNCN, AAAOGVOCN BPOPROKLTTAPOTTEVIA SIAPEAYUATOKAAN, COVEPOPO LTTOKAOTTAC SISLUWY,
EUPPELIKO LEPWTTIA KAI ATTOPPAKTIKES VOTOULG.

Ol eUPPLOUNTPIKEC AOIMGEEIC ATTO TOEOTIAACHA, KOTTAPOMEYAAOIO, £pLOPA, 10 TNG AVOCOAVETAPKEIAC,
NTTATITISES K.A  TTPOKAAOLY SIATAPAXEG TNG EVOOUNTPIAG PLOIOAOYIAG KAl TNG eVOOUNTPEIAC AVATITLENS KAl
xpeialovTal evbelexn Sidyvwaon, TTPoyvwon Kal BepaTieia.

AibakTikn Evotnra 10. Tuyyeveic AVWUAAIES

reverikoi Mnxaviopoi -MeBodoAoyia Siepebvnong -Kivéuvog ermavainung -Case studies

MeTalLd TV TTOANGY TTPORANUATY TTOL TTPOKVTITOLY KATA TNV TTPAKTIKF TNG KAIVIKAG YEVETIKAGC, iICWS TA TTIO
TIEQITTAOKA, OCOV APOopPd TNV KATAVONON TNG TTABOYEVEONS, QAVTITIOOOWTIELOLY O ACOEVEIEC TTOL
Xapaktnpifovral amd Tnv TApoLCia CLYYEVRY avauaAiv. O Winter (1996) ektiunoe ot epimmou 1 ota 40
(2,5%) veoyva Exel QvAyVWEIOIUES OLYYEVEIC AVWUAAES (ZA) KaTd TN yévvnon. ALTEG, OTO AUICL TV
TTIEPITITOOEWY EUPAVI(OVTAI G POVAPEIC KAl OTO DTTOAOITTO NUICL WC TTOAATTALG.

Ol UOPIAKOI PUNXAVIOUOI, Ol OTToIol TTAIPVOLY PEPOG OTNV TTOADTTAOKN KAl TTOALOLVOETN SIAdIKATia TNG
HOPQOYEVEONC KAl TNG AVATITLENSG TOL AVOPMTIIVOL OPYAVICUOUL &ival YVWOTOI JOVO &V HEPEN KAl eival
TTPOPAVEC OTI, Ot HeyGAo Pabuo, eCapTvial amd TNV AAANAETISpAcNn PETAEL TWV YOVISIV KAl TOL
TTEPIPAANOVTOC. Ta yovidia §pouy TTAEIOTPOTTIKA, eKPEAlOVTAl TTOIKIAWSG, & CLYKEKQIUEVN XQOVIKN OTIYUr KAl
aAAnAovxia. Auth N oLvBetn Taboyéveon SikaloAoyel TNV Avnuévn oLxvoTNTA TWV LA, Ol OTIOIEC
Ta&ivopouvTal oe EAGoooVEG Kal peiloveg. O1 peiloveg LA EXOLV ONUAVTIKES ETTIITTTAOEIG OTN AEIToLPYIA /KAl
TNV KOIVWVIKI ATToS0XN ToL ATOUOL. O EAAOCOVEG LA, AVTIBETA, eV £XOLY ONUAVTIKES IATPIKEG 1 AICONTIKEG
EMTTOOEC. Ta QiTla TV LA €ival yvooTd POVO &V PEPE, AV KAl TEKUNPIWVETAl N HEYAAN CLUPOAR TWV
YEVETIKQV TTAPAYOVT®YV (TTAve amd 1o 40% Tev mepimtwoewy) (Dallapicola and Novelli, 2006).

YTO OULYKEKPIUEVO TOPEQ TV LA, HIO CNUAVTIKA KIivATARIA SOVAUN VIO TNV TTAPOXN LTTNEECIWV LTTNEEE N
S1aBeCIUOTNTA YEVETIKWV €EETACEWY £V ONUEPA eival N SIAYVWOTIKN €MSOACN TWV VEWV TEXVOAOVIGV
YEVQUIKAG, O OTTOIEC ATTOTEAOLV Ia HOVASIKE €LKAIPIA YIA TNV AvASIAUOPPWON KAl ETAVACXNUATOTTOINCON
TV LTTNPETIOV SLCuoPPOAoYIag (Biesecker, 2010; Yang et al, 2014).



AI6aKTIKN EvotnTta 11. Tovdpoua

Exel ekTiunGei OT1 ek TV 1.750 kal Aved avBp@TIVRV KANPOVOUIK@Y SIATAPAX@V TTOL TIPOKAAOLY Avapxn
Hop@oyiveon, TTEPIcCOTEPES aTTo 1.000, cival cLVEPOUA TTOAAATTIAGY CLYYEVAYV AVWUAN®V. To KaBéva aTmod
Ta TEPICCOTEPA ammod 4.200 avayvwpliouéva SLOUOPEIKA CcLVSPOoPA cival OTTAVIO AAAG, CULANOYIKA,
TTPOKAAOLY LYWNAN voonpoTtnta (Wilson, 1992; Winter, 1996).

Qc Suvopop@ikd CLVSPOoUOD, opileTal &va COVOAO CLYYEVQV QAVWUAAIDY TIOL TTAPATNEOLVTAl Of
ouvbLACUO, CLXVOTEPA aATO OTI eival OTATIOTIKA TMOAVO, Pe PACNH TN CLXVOTNTA TWV HELUOVWUEVRY
AVWUANQYV, KAl TTOL £XOLY CLYKEKPIUEVN YEVETIKA 1) TE0ATOYOVO Aimia ) eikAdeTal OTI EXOLV KOIVA 1| cLvVaPn
TaboAoyikn pacn. To kaBéva SLOUOPMIKO CLVSPOWO tival OTTAvIO, PUANICTA, oplouéva eival eEQIPETIKG
omavia, AN N owWoTh SIAYVGOoN KAl O XAPAKTNPEIOUOS TV TIOAVAV YEVETIKGOV AITIQV EXel KOBOPIOTIKA
onuaacia yia TNV KaBe olkoyévela (Hennekam, Allanson, and Krantz, 2010; Lyons Jones, Crandall Jones, and
del Campo, 2013).

Qc omavieg, opifovtal ol agBEveleg TTOL £TNEEAJOLY £vA HIKPO APIBUO ATOPWY, O CLYKPION HE TO YEVIKO
TTANBLCPO. ITNV ELPGTIN, YIa acBéveia BewpeiTal oTTAvIa OTAV N cuxvoTNTa S¢ev LTTEPPRaivel To 1:2000 AToua.
YTTdpxoLvy Kal ol e€QIQETIKA OTTAVIEC AOOEVEIEG, O OTTOIEG TIANTTOLY aKOpa AlyoTEpa aTtoua, SnAadrn n
ouxvotnta dev Eemrepvael To 1:10.000 dTopa. H akpIPAC OpwS oLXVOTNTA TTOAAGDV SLCUOPPIKWY CLYSPOUWY
Sev gival yvwaoTh, G oNuERA. XAPAKTNEIOTIKA, TTOAG ammd auvtd éxouv avagepBei pia povadikh popd
BIRAIOYPAPIKA, €V TA ATTOTEAECUATA €PELVAV AVASEIKVOOLY OCULVEXWC VEEC KAIVIKEG N/KAl YEVETIKEG
OVTOTNTEG.

AOY® TNG ONUAVTIKAC €mPAPLYONG TOL CULOTAPATOS LYEIAG KAl TNG CLVAKOAOLONG aAvNoLXIAC TWV
OLYYEVAV YIA TNV TMOAvVOTNTA £MAVEUPAVIONG, TA SLOPOPEPIKA CLVSPOUA AVTITIPOCWTTELOLY Wia ATTd TIC
MO CLXVEG KAl ONUAVTIKES AITIEG TTAPATTOUTIAG YIA FEVETIKR LOUPOLAELTIKN. QG IMeVeTIKN LLUPOLAELTIKNA opileTal
n Siadikacia kaTtd TNV oTroia oI ACOEVEIG /KAl O CLYYEVEIC TOLC HE KIVELVO EUPAVIONG UIAC ACOEVEIQG TTOL
EVEEXETAI VA €ival KANPOVOUIKE (81Ayvmaon) evNUEPWYOVTAl OXETIKA UE TIC CLVETTEIEG TNC ACBEVEIAS (PLOIKA
I0TOPIA), TNV TMOAVOTNTA VA TNV TTAPOLCIACOLY KAl va TNV HeTaRIBAcoLY (LTTOAOYICUOS KIVOLVOUL), TOLC
TEOTTOLS TTEOANWNG (TTPWTOYEVAG TTEOANWN) KAl TOLG TMOAVOLC TPOTTOLS PEATIOONG TNC KAIVIKAC €IKOVAG
(Slaxeipion, Oepartreia, TEoOvola). EmmAéov, onuepqa, pia TAEIGSa  SIAQOPETIKGOV YEVETIKGY EEETACEWDY
vrooTnEilel TN FeveTikr ZOPPROLAELTIKN (Harper, 2010).

Méxpl TTPOTIVOC N KAIVIKE SIAXEipIoN ALTWY TWV TTEPITTITACEWY NTAV CLUTITWHUATOAOYIKA. O paybdaicg eeAitelg
NG oLYXPOVNG TEVETIKNG TV TeAeLTAIWY 50 xpovwy AAAafav pIdKa avTd To oevdplo. H oAoKARpwoN TNG
AAANAOLXIONG TOL CLVOAOL TWV AVOPWTIVOL Yevwpuatog (Human Genome Project), to 2003, é6eoe Ta
OeuéNIa YIa TNV AvAKAALYN TV UOPIOK®Y RACEWY TTOANGDY KANPOVOUIKWY ACOEVEIWV UE AUECEG CLVETTEIEC
yia TN e€doknon NS 1IATPRIKAG (Lander, 2011). EmtTAEoy, ol TexvoAoyieg avaAbong aAANAOLXIONG VEQC YEVIAG
(ONIKF) €ECOMIKA KAI YEVWUIKT) AVAALON) METAUOPPOVOLY TO TOTTIO YIA TA ATOUA KAl TIG OIKOYEVEIEC HE OTTAVIEG
KANOOVOUIKEG  SIATAPAXEG MECE TNG AVOKAALYNS TWV HOPIAK®V  AITIV  ALTWV KAl BewpEoLVTal
«eTTavAaoTaony) OTNV IATPIKN £0ELVA KAl TIPAKTIKN (Biesecker, 2010). H Tpd060G oTNV £paApUOyr ATV TV
TEXVOAOYIWV KABMC KAl TGV AVTIOTOIXWY CLOTNUATWY TTANPOPOPIKAG onuaivel OTI N éykaipn didyvwon 6a
yivel To TPOTLTTO TNG TTIERPIBAAYNC YIA TA ATOUA e OTTAVIEG KANPOVOUIKESC SlaTtapaxic (Newman and Black,
2014). H ocuvoAikr) SiIayvaoTik) armodoon HeTd attd OAIKN YeVUIKY avaAvon (whole genome sequencing)
avagpipBnke TPOCPATA WG 62%, O€ UIA ETTIAEYPEVN opdda aTtOuwy pe coPapn vonTikr) votépnon (Gilissen,
2014).



AI6aKTIKN EvotnTa 12. TeveTikn ToL Kapkivou

H FeveTiKr TOL KAPKIVOL, AV KAl £XEl Aiyo UeYaADTEPN NAIKIa aTTd £va alwva, EeKIVAVTAg atrd SVO SIAPOPETIKEG
APETNPIES, TA XPWHOCWUATA KAl TA YOoVvidla, HOAIC TIG TREIG TEAELTAIEG SdekaeTieg POAveEl TNV evnAiKiooon TNG
KAl KATAAANYEl PHEC® TV SLO ALTWY SIAPOPETIKWY TTPOCEYYIOEWY (UIKOOOKOTIIKAG KAl LTTOUIKQOOKOTIIKAC),
OTO 810 CLUTTEPACHA, OTI O KAEKIVOG gival €TTi TNG OLOIAC YEVETIKA aoBévela

IAUEPQA £VAG YIYAVTIOC OYKOG YEVETIKGOV TTANPOQPOPIWY, TTOL OXETICOVTAI PE TNV VEOTTAACIA  EXEl
OCLOCWPELOEI KAl CLVEXWDG PEYAADVEI HE ALEAVOUEVO PLOUO
Ol YEVETIKEC TTANPOPOPIES, Ol OTToIEG EXOLV TTPOKLWE CLPPRAAOLY OLOIACTIKA, Ot SLO PACIKOLS KAl
OLVEEOUEVOLG OTOXOLG YIA TNV AVTIUETTION TOL KapPkivou:l. ITNV KATAvONon TWV (PAIVOUEVY KAl
UNXAVIOUGY TNG OYKOYEVEONG KAl 2. TNV APECN EQAPUOYT TOLS OTNV KAIVIKY) TTRPAEN, WG SEKTROV SIAYVWONG
TTPOYVWONG TTPOANWNG, KAl BepaTTEiag.
TNV evotnta autn e€etalovTal
Ol YEVETIKEC AVAKATATAEEIC TTOL CLVEEOVTAI UE TOV KAPKIVO. Ol XOWHOTWUIKES AVWHAAIEC KAl O YOVISIOKES
aAAayEG TToL evtotmi{ovTal OTA VEOTIAAOUATA, O SIAPOPES KATNYOPIEG TOLG, N OXEoN WETAEL TOLG KABWC
EMONG KAl TA ATTOTEAECUATA TOLG OTA KAPKIVIKA KOTTAPA. ILYKekpluéva e€etalovTar: Mg moTe Kal yiaT
ouupaivouy. Ie TTola KOTTAPA CLUPRAIVOLY KAl ATTAVTA OTO £PWTNHA, AV EXOLY OAA TA KOTTAPA TWV OYKWV
TIC i81EC avpaAies. EEnyeiTal PEC TWV YEVETIKOV KAl PMOPIAKWY CULUPAVIV O TTOALOTASIAKOC KAl
TTOALTTAPAYOVTIKOG XAPAKTAPAG TNG SNUIOLEYIAG TV OYKWY KAl TNG €EEAIENG TOLG. EpunvebeTal N evIOG TV
OYKW@V TTAPATNEOVHEVN KOTTAPIKNA ETEQOYEVEID PECGW TNG YEVETIKAG ETEQOYEVEIAG. TA YOVISIOKA LOVOTTIATIA KAl
SikTLA TTABOYEVEONG TOL KAPKIVOL

YOVETTEID OAWV TWV AVRTEPG Eival TIPAKTIKEG E£PAPPOYEC OTNV AVTIUETTION TWV OYKwv. H
KATNyopIloTioinon TV  OYKWY OCNUEPA  Yiveral €KTOC TWV  OTAVIAP TTABOAOYOAVATOUIKGDY KAl
AVOOO@AIVOTUTTIKQV XAPAKTNPIOTIKWY HE TTOOCOETA TA YEVETIKA &eS0UEVA KAl TTPOKTIKA Ol YEVETIKEC
AVWUANEC XPNOIPOTTOIOLVTAI e ALEAVOUEVO PLOUO KAl onuacia wg &eikTeg didyvwong, TTEOYVWONS
EMAOYNC BepaTTeiag Kal TTapakoAoLONoNGS TNG.
TEAOC WG EEXWPIOTO TUNWA HEAETATAI N 18IQITEPN OVTOTNTA TOL KANEOVOMIKOL KApEKivoL OTnv oTToid
LAOTTOIEITAI N TTPOCVLUTITOUATIKA SIAYVWON N oTToid 0dnyel oTNY TTEOANWN TNS VOO OU.

AIbakTiknN Evotnta 13. apuaKoyovISIUATIKN

O1 TTPOCPATEG £EENIEEIC OTO XWPO TNG PAPUAKELTIKAG EQELVAG PE TNV EVOWUATWON TWV YOVISIQUATIKOV KAl
ANV TEXVOAOYIQV OTNY avaATITLEN VEWY PAPPAK®DY £MSPOLY BETIKA OTN REATIOON TNG PAPUAKELTIKAG
AYWYNS OTNV KAIVIKA TTPAEN. ALTO apopd Kal aTnNV ekEAAWON avemBvunTwy evepyelwy, (ADRs), yeyovog
TTOL ATTOTEAE Eva coPapO TTPOPRANUA OTN BepaTTeLTIKN. H Sekaetia Tov 1990 euTTAOLTIOE HE VEEC YVOEIG TN
oLYXPOVN PAPUAKOAOYIA ETTEETTOVTAG, Of UEYAALTEQO PaBud, TNV TEORAEWN Kal TNV ATTOPLYH &£vOC
onUavTikoL apIBuoL TV ADRs. TNa TapAdeypa, SIEPELVAONKE WE ETITLXIA N CUPPROAR TWV PETAROAKGDV
100ev{OUWY TOL KLTOXPWUATOC P450 (CYP) oTnv €u@AvIon TV PAPUAKELTIKWV AAANAETISPACEWY, eV
TTAPAAANAG  ATTOCAPNVIOTNKE KAl O POAOG TOL EVTEPIKOL HETAROAICHOL Kal TNG Aetovpyiag tng P-
yALKOTTPWTEIVNG (P-gp) oTn RIodIaBeciuotnTa TV PAPUAK®Y, Sivovtag £T01 vEéa OTolxeid REATIOONS TNG
(PAPMPAKELTIKAG AywyNS. H avaivon 1wV PACIKGY dpXwV TTOL SIETTOLV TNV KATAANAN €MIAOYH PAPUAK®Y
oTn oLyxpovn BepatreLTIK Ba TPEmEl va oTnpEileTal Kal OTIC LTTAPXOLOEC YVOES TNG HOPIOKAC
(pappakoloyiac. Me TNV avamTuén TNG PAPUAKOYOVISIOUATIKAG Kal TNV €EENIEN TNC PAPUCKOYEVETIKAC
EVOWUATOVOVTAI Ol HOPIAKES TEXVIKEG TNG YEVETIKNG KAl TNG PioAoyiagc oTn xopnynon TV ¢papPAK@yY TTOOC
OPeNOG TNG Bepartreiag TV aocBevoyv. 'HoN, o apxéC aLTEG £paPPOlovTal YIA CLYKEKPIUEVA (PAPPAKA
BEATICOVOVTAC TN PAPPAKOSLYVAUIKY) TOLS CTOV OPYAVIOUO KAl ETITLUYXAVOVTAG £TOI TO REATIOTO BepATTELTIKO
ammotéAeopd. O TEAKOG OTOXOG ALTAG TNG TTPOCEYYIONG €ival N eEATOUIKELON TWV SOCOAOYIKWY CXNUATWV
wéoa amd TN SiELKPIVNON KAl TNV KATAVONON TWV HUOPIOK®V PNXAVIOU®Y TTOL 0dnyoLV ot SIapopIKO
PAPPAKOAOYIKO ATTOTEAECHA oTa ATopd. MNa va LTTAPEEN OPUWGS N TTANENG EVOWPATWON KAl N EKPETAAANELON
TV YVWOEWVY TTOL TTPOEOXOVTAI ATTO TIC YOVISIQUATIKEC TEXVOAOYIEG TNV KAIVIKA TTRAEN, Ba TTPETTEl TTPWTA VA
SnuIoLEYNBOLY KATAAANAEG LTTOSOUEG, VA SIELKPIVIOTOLY VOMIKA Kal NBIKA {NTAUATA, va eKTTAISELTE TO
KATAAANAO 1ATPIKO, PAPUAKELTIKO KAl VOONAELTIKO TTOOCWTTIKO, KAl TEAOG, VA eVNUELWOEI N KOIVr yvaun yia
TIG ETTITITAOEIC TV YEVETIKQV EAEYXWY OTN PAPUAKELTIKY) QYWY KAl OTNV IATPIKN TIOAKTIKA OTO HEAAOV.



AI6aKTIKN EvotnTa 14. Tovidiakn O¢parreia

H ToviSiakr O¢parreia (MO) eival pia omd avamtuén BepaTeLTIKY) TTPOCEYYIoN, KATA TNV omoia 7o DNA
(omavicdg RNA) evog yoviSioL ) AANOL OTOIXEIOL TOL YEVETIKOUD LAIKOL XPNOIUOTIOIEITAl VIO TNV YEVETIKN
TEOTIOTTOINCN KLTTAPWY HE OTOXO TNV Bgparreia. H IO apopd OAEG TIC ACBEVEIEC TOL AVEPMTIOL TTOL EXOLV
KATTOIa YEVETIKN PAon (KANPOVOUIKES Kal Un). H FO eoTiaoe mpwTa o aoBéveleg TToL ogeilovTal ag EAAEIWN N
EAATTROON TTPWTEIVNG (TTX B- BaAacoalyia), e TNV HETAPOPA TOL AVTIOTOIXOL PLCIOAOYIKOV YOVISIOUL YIa TNV
ATTOKATACTACN TNG EAAEITTOLOAC AEITOLPEYIAG, UIA OTPATNYIKA TTOL ATTOKAAEITAl ‘AvVTIKATACTACH YOVISiou'
(gene replacement). Avamtoxnkayv emiong oTPATNYIKES ‘TTPOCORKNG Yovidiov' (gene addition) kupiwg oe
HEAETEC HE SIAPOPEC KATAOTAOCEIG KAPKIVOL. Kevipikd BEua via TN UETAPOPA YOoVISIWV ATTOTEAE TO UECOV
HETAPOPAGC TOL AeyOpevoL ‘Siayovidiov’ pe opEig ) oXNUATA. TO HEYAADTEQO HELOG TWV PEAETV KAl TWV
KAIVIKGV SOKIUGV XPNOIPOTIOIE IIKOVG POPEIC YIA TN LETAPOPEA TOL SIAyoVvISiov, TTX PETPOIOLS, adevoloLS KAl
adevo-oXeTI{OPEVOLS 100G, TTOL EVOWUATWVOVTAl OTO EVOOYEVEC YEVETIKO DLAIKO TOL  KLTTAPOUL,
e€ao@aliovtag 1ol TNV WeTaRiPacn Tou SiayoviSiov OTIC £TTOUEVES KOTTAPIKESC YevEES. ALTO  gival Kal TO
KOPIO PEIOVEKTNUA TOLG, KABOTI £TCI, CLXVA TTPOKAAOLY £vEQYOTTOINON YOVISIV TTOL 0dnyel OTNV KAPKIVIKN
€EAANAYN TV SIAUOALCHEVEY KUTTAPWY. QG €K TOUTOL HEAETEG VIO ACPAAR EVOWUATWOON KWV POPEWY
gival oe e€ENEN aANG kAl HIa CEPpd PN-IIKWY POPEWY AvaTITOOCOVTAl, TTOL APOPOLY TpavoTolovia,
EMOWUATIKA CLOTAPATA, €8IKA TTAAcUiISIa (minicircle, PFAR) KATT. NedTeQEC TTPOCEYYICEIG £XOLY AVATITLXOEI
yla TN pLBPIoN ToL £mTESoL TOL MRNA vLTTEPekPPalouevy yovidioov (RNA interference) kal yia 1NV
Snuiovpyia eTayouevY TTOALSLVAUWY PAACTIKGY KLTTAPWY (iPSc) via Bepareia. MPOoPATEG AVAKAADWYEIC
obfyncav oTn avamtuén cLoTNUATY SIOEBWONG MIAG UETAANAENG emTi TOTTOL OTO YoviSioua (gene
editing), ye TNV XPNoN YoVISiwV eVEOVOLKAEQTWY Ol OTTOIEC TTIPOCSEVovTal Ot €bikéC Béoeg oTo DNA eite
HECW SAKTOAWY WeLdAPYLPOUL (ZFNs, TALENS) cite péow kaBodnynong amo abikd popio RNA (CRISPR-
associated (Cas)). Ixebov OAQ Ta CLCTAUATA PETAPOPAG EXOLY XPNTIUOTIOINGE T€ KAIVIKEC SOKIUEC eV TA
OTOIXEIT KAl O OTPATNYIKES YOVISIOKNG OeparTreiac ival oe cuvexn eEENIEN.

AibakTikn Evotnta 15. BionBikn kal KoivovikeS AlaoTAoEI
NG MEVETIKNG

Kata tnv TeAeuTaia SekaeTia, o oLYXPOVES €EENIEEIC OTN YEVETIK KAl TN POPICKN PioAoyia €xouv emmipipel

OANQYEC OTOV TEOTIO TTOL SlevepyoLvTal O YeveTkéG eetdoec. O SIQPKAG EVTOTTIONOS YoVvISiV TTOL

oxeTiCovTal Ue aoBEveieC TOL AVEPWTIOL KAl N EICAYWYN VE®V £OYAAEIY AvVAALONG TOL YEVETIKOL LAIKOU,

APEVOC UV £XOLY TTOANATTAQCIACEl TIC SLVATOTNTEG TNC IATPIKAG YEVETIKNG, APETEQOL &€ YEVOLV GNUAVTIKA

{NTAUaTa BIONBIKAC.

H evotnTa auTth Bétel To TTAQIcIO Kal TTapoLaidlel Ta BAacikd {NTAUATA RBIONBIKAS KAl TOLS TTEOPRANUATICUOVLS

TTOL TTPOKLTITOLY OTN CLYXPOVN YEVETIKA, OTTWG:

+ To {ATNUA TOL YEVETIKOL TTATEPVAAICHOL.

*  H oAokAnpwuévNn Kal LTTELOLYN EVNUEPWON TWV ACOEVAV VIO TIG YEVETIKEG £EETATEIG.

* Hevhuepn cuykataBeon TV AoBevV TIRIV TN SIEVEPYEIQ YEVETIKWYV £EETATEWV.

« H 81Gkpion PETAEL YEVETIKGV £EETACEWY YIA SIAYVWOTIKOLS AOYOULGS KAl VIO EQELYNTIKOVS TKOTTOVG.

«  O1181aITEPOTNTEG OPICUEVV YEVETIKQV ACOEVEIWV, OTIWG O TTOALTIAPAYOVTIKEG ACBEVEIES KAl Ol ATOEVEIES
TTOL ekdNAvovTal oTnV evnAikn {wn.

+ Ta Tuxdia LEAUIATA TTOL €ival SLVATO VA TTPOKVLYWOLY KATA TN SIEVEQYEIQ YEVETIKQDV ECETATEWY.

« Y& TTOIEC TTEQITITAOEIC SIKAIOAOYEITAI N SIEVEQYEID YEVETIKWV EEETACEWY O& AVNAIKOLG Kal TTOTE Sev eival
ETTITETTTH.

« H dueon mpooPacn o YeVETKEG €EETACEIC -KLPIWG HECW  SIASIKTLOL- XWEIC TN HPECOAAPNON
ETTAYYEAUATICOV LYEIAG KAl oI TTIBAVOI KivSLuvol.

+ O KivbLVOG TOL YEVETIKOL OTIYUATIOUOL OTO OIKOYEVEIAKO, KOIVAVIKO KAl ETTAYYEAUATIKO TTEQIRAAAOY.

« O1avicoTNTEG OTNV TTIPOCPAC O TIPOCPEPOUEVES LTTNPETIES YEVETIKWY £EETACEWV.

* H8iaocpaAion TNG TTOIOTNTAG TV TTAPEXOUEVWV YEVETIKWY £EETATEWY.

« HidlokTnoia, N xerHon, N aTTOBNKELON KAl N TTPOCTACIA TV YEVETIKWY SESOUEVQV.

Ta mapamdve nmuata RBIonNBIKAC TTApoLOIAZoVTAl e TTAPAAANAEG AVAPOPES OTO OXETIKO VOMOBETIKO

TTAQioI0 aANG KAl Pe TTPOTACEIC, Of OTToieg Pacilovral oe OXETIKA YVWUOSOTIKA KEUEVA KAl KATELBLVTNPIEG

oényieg.



AIbakTIKN Evotnta 16. Mevika ©¢uaTta latpikng MeveTikNG

H teAevTaia evotnTa TOL TTPOYPAUUATOS OTOXELEI OTO VA TIPOCPEPEl OTOLG/OTIC EKTTAISELOUEVOLC/EC HIa
oeapd amd PACIKA KEiPeva KAl WNPIOKES Ava@oOpES WOTE va euPaBivouy oe SIAPOPETIKEG TITOXEC TNC
EPELVAC KAl TNG KAIVIKAG TTPAENG TTOL PPICKOVTAI OTO ETTIKEVTOO TNG £MOTNUOVIKAC cLlAThoNG onuepa. Q¢
CLUTTANPWHUATIKO LAIKO OTIC TTPONYOUVUEVEG EVOTNTEC TOUL ETTIHOPPWTIKOD TTEOYRAUUATOS, N SISAKTIKA
evotnTa 16 6a £0TIACEl O€ EMPELOLS {NTAKIATA TEXVOAOYIWY AIXUAG, O COYXPOVES BEePNTIKEC TTIPOCEYYIOEIG
KABWC KAl 0¢ CLYKEKPIUEVA TTAPASEYUATA EPAPUOYAC TV £PYAAEIV TTOL TIPOCPEPE! N IATEIKF MEVETIKR OTO
IATPIKO TIPOCWTIIKO KAI TOLC ETTAYYEAUATIEG OTO XWEO TNG LYEIAG.



Xpovikn Aiapkeia kal Kéotog doitnong

H xpovikn 6&idpkeia Tov [poypAuuaTog €ival evvéa (9) PAVES, eV O
ATTAITOVHUEVOGS XPOVOC MEAETNG ekTIATAI OTIC 280 @PES, avAloyda TTAVTA HE TA
TTOOOWTTIKA  XAPAKTNPIOTIKA KAl TO EKTTAISELTIKO LTTORABPO TOL KABOE

EKTTAISELOPEVOD.

Ma To akadnuaiko £étog 2018-2019 ol nuepounvieg ie€aywyng Exouvy WS £ENG:
'Evapén emudppwong: 5 Nocuppiov 2018

AR&N empudpPpwong: 15 lovAiov 2019

To CLVOAIKO KOOTOG poitnong eival 1.000 gvp. Ta SiakTpa kKaTapAAAovTal
o€ TOATTedIKO AOYOPIAQOUO O€ TEEIG I00TTO0ES SOOEIC KAl ekdidetal amodeién
giompaéng 1N TIWOAOYIo. QOTOCO, ONUAVTIKN MEWoN TOL  KOOTOLG
TTOOOMEPETAl O TTOAEG KATNYOPIES EKTTAISELOPEVWY (AVEQPYOLS, POITNTEG,
KATOXOLG KAPTAC VEWYV, AUEA, TTOADTEKVOLC, OIKOVOUIKG AOBEVEIC K.O.).

Ol EKTTTWTIKEG KATNYOPIES TTOL AKOAOLOOLYV e€aaPaAiovy, pe TNV eTTidEIEN TOL

QVTIOTOIXOL SIKAIOAOYNTIKOL, HEITN TOL KOOTOLGS KATA 10% (CLVOAIKO TEAIKO

KOOTOC 900 eLPW, KATAPANTED O€ TPEIGC SOTEICG).




EKNTQTKEL KATHIOPIEL & AIKAIOAOTHTIKA

Artopa pe avamnpia (ApeA)

AIKAIOAOTHTIKO: Bepaicoon apuodiag
LYEIOVOMIKAC ETITPOTIAG I TALTOTNTA AVATINPEIAG

Avepyol
AIKAIOAOIHTIKO: KapTa avepyiag

MoAbTekvOI
AIKAIOAOTHTIKO: KapTta TTOALTEKV OV

OIKOoVoHIKA aoOeveig

AIKAIOAOTHTIKO: EkkaBapIoTIKO onueicua
(QTOUIKO 1) OIKOYEVEIAKO) TTOONYOLUEVOL
OIKOVOMIKOUL £TOLG HE ETACIO EI00SNUA KATW ATTO
12.000 evpw

MeTanTuxiakoi gpoITNTES

AIKAIOAOTHTIKO: Akadnuaikn Tavtotnta doitntn
N MNooogpaTtn Bepaicwon Npapuateiag TUNUATOG
doitnoNG

Eqpama& kataBoAn S18akTpwv

EKTITCOON TV SISAKTPWY SIKAIOLVTAI KAl OCOI
KAVOLV xpNnon TNS duvaToTNTAG ePATTAE
KOTAROANG TV SIGAKTPWV.

AIKAIOAOIHTIKO: Aev atraiteital emMTTAEOV
SIKAIOAOYNTIKO, APKEI VA TTIODOCKOWMICETE TNV
amodel€n KaTabeons TNG €pATTA KATAPOANC TV
SISAKTPWY TTIPIV TNV £vapn TOL TTPOYPAUPATOG.




Na KABe emMmmEOOHOETN TTANPOPOPIA KAl YIA VA LTTOPAAETE AITNON OTO
ETTIHOPPWTIKO TIPOYPAUUA PTTOPEITE VA €TTIOKEPOEITE TNV 1I0TOCEAISA
hitps://coursity.gr/courses/UOI/MedGen/2018A/about

EVOAANQKTIKG UTTOPEITE VA ETTIKOIVAVNOETE e TN FoaupaTeia Tov KEvipou
Emuoppwong kar Aia Biob Mabnong tou lavemoTtnuiov lwavviveyv
oTNV  nAekTPpovIKA  Slevbuvvon genetics2.voi@gmail.com 1 oTo
TNAEPWVO 26510-09131.

MANENIZTHMIO IQANNINQN


https://coursity.gr/courses/UOI/MedGen/2018A/about
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