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FTAMETOIENEXH

Eival n TTapaywyr) kai d1apopoTroinon TwV YOUETWYV:
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FTAMETOIENEXH

H woyeveon Kal N OTTEPUATOYEVEDN YiVOVTal OTIC YOVAOEG:
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Apxéyova (BAAOTIKA) YEVVNTIKA KUTTAPO

O youéteg (2, &) katdyovton amd tov id1o Tpoyovo:
T0 apyéyovo (Praoctikd) yevvntiko kvttapo (Primordial germ cell).

Aopi
Onl\uxn yovada

Fovadikég akpohoies
SDF1

=88 88~

KUTTapa
Apoevik yovada

AeKIBIKOG
aoKoS

apxéyova BAaoTIKG
YEVVITIKG KUTTapQ
NekiBikog
AoKOG ) A pecdveppoc

, i Fovadikn .
-—Tovadui akporodia akpoogia OmigBio évepo

— OmnicBio évtepo Meoevrépio

Ta apyxEyova yevvnTiKa KUTTAPA EP@avidovial aTo avOpwTTIivo EUBPUO OTO TOIXWHA TOU
AEKIBIKOU aokoU 0To TEAOG TNG 41S eBdouadac TNG avaTrTueng. ATro mn 6€on autr 10-
100 KUTTOPA PETAVOOTEUOUV TTPOG TIC AVATITUOOONEVES YOVADEG —KATA MNKOG TOU
paxIaiou YECEVTEPIOU TOU OTTIOBIoU eVvTEPOU- OTTOU POAVOUV OTO TEAOG TNG SNS
gBOOUAdAC KAl EI0XWPOUV O€ QUTEC OTO TEAOC TNG BN €fdOPAdAG TNG AVATITUENG
(aTTOIKIONOC). KaTd TNV HETAVACTEUCN AUEAVETAI O APIOUOS TWV APXEYOVWY YEVVNTIKWVY
KUTTAPWV HEOW PITwong = TeAIKG 2500-5000 eykaBioTavTal oTIC YOVADEC.



Apxéyova yevvnTika kKuttapa (AlK)

I g ta apyéyova yevvyTIKd KOTTAPO UHETAVAGTEVODY TTPOS TIG YOVAOIKES
AKPOLOPIES;

Méowm evOg YNUEIOTPOGEAKVGTIKOD GUGTILOTOC —
o 5 F'ovadikég akpologie
1. O mapayovrag SDF1 (stromal-derived factor 1) 0" e |
, , , = |88 88
OV SK(ppOLCfi”COLI OTIS y(’)vaﬁmag OKPOALOPIES KL 2, N (&
OTO TOPUKELUEVO NEGEYY VAL, bq «(fﬁ‘

SDF1
Meoevrépio ~|: UE,

2. H ymuewokiviy CXCRA4, ov ekppaletor and Ta |8
aPYEYOVA YEVVIITIKG KOTTOPO, KOl ATOTEAEL TOV i S >
vV10o0yEd Tov SDF1. G




Apxéyova yevvnTika kKuttapa (AlK)

Hwg ta apyEyova yevvyTIKG KOTTAPO, UETAVAGTEVODY TIPOS TIS YOVAOIKES
AKPOLOYIEG,

Tpewg emumiéov mapayovTeS EUTAEKOVTOL OTN
LETOVAGTEVGT] TV APYEYOVAOV YEVVITIKOV KUTTOUP®V:

AopT

1. O puOuog peTavadoTELONC KUl TOAAATAAGLOGLLOV ﬂ FovaBikés akpokagics
tov AT'K e€aptdtol and tnv aAAnAeniopacn Tov 3§ Haa §WW
vrodoyéa c-Kit (mapdyeror amé ta AI'K) ue tov )
GULVOETT] TOV: TOV TUAPAYOVTH TMOV UPYEYOVOV }’j ull
KUTTAPOV, 0 00105 EKQPPALETUL OT0 TO COUOTIKA Mmmm{ F

KUTTOPO KOTO UNKOG TNG LETOVOOTEVTIKNG TOPELOG.

2. H E-kadepivn n omoia ekepaieron omé Ta ATK ot
elval amapoitnTn Yo TNV LETUVAGTEVGT] TOVS TPOS |
T0 ommicOw0 £vteEpo.

3. Hwreykpivn B1, n omoio ekppdaletor amo o
AT'K, givon amapoaitntn yio Ty €16000 TOVS GTIS
YOVUOLKES OKPOALOPLEC.




Apxéyova (BAAOTIKA) YEVVNTIKA KUTTAPO

27TIC OVATTTUGOOUEVES YOVUAOES:

TO, OPYEYOVO YEVVNTIKA KOTTOPO TEPLPAAAOVTOL OO TO EMIONALOKY
KOTTOPO TOV OPYEYOVOV PUAETIKOV YOPOMDV

ariniemiopach ll

 EmiOniiaka koTtTopo Ty apyEyovmy QUAETIKOVY Y0pOowWV

|

TOAAOTAQGLOGLOC KOl OL0LPOPOTOINGT GE GTNPIKTIKA KOTTUPO!

wolnkikd couatixd etypiktika kvrrapa (Q)  kvrrapa Sertoli (3)

* Apyéyova, flLacTiKd YEVYVYTIKA KVTTAPO

‘Mkankacwcuég (LITOGCELC)

woyovia (?)  omeppatoyovia ()




Apxéeyova (BAAOTIKA) YEVVNTIKA KUTTAPO

HM Aiélevong

YOVAOU. |

apyEyovo . .
pracTika, Apaoevikny yovdoao
YEVVIITIKG, G: apyéyovo PAOCTIKO YEVVITIKO
KUTTOPO, KUTTOPO _

S: xotropa Sertoli



4 PACEIC YOUETOYEVEDONG

* [Ipoérevon TV apyEYOVEOV PAUACTIKOV YEVVIITIKOV KVTTAP®V
KOl LETAVAGTEVG-OTOIKIGUOS TOVS GTIC UVATTUGGOUEVES YOVIOES

* Avénon tov aplipov TeV apyEYovey PAUGTIKOV YEVVIITIKOV
KUTTAPOV HEGH TG HITOONS

* llapoymyn amTAOEOIKOV YEVVIITIKOV KVTTAPOV HEGM TNS UELMGNG

* AOMIKT] KOL AELTOVPYIKN] OPLRAVOT] TOV YEVVIITIKOV KVTTAPOV
(wapliov / oreppotolmapiov)



KUKAOG yapeTOYEVEONG

O YpOVOS TOV OTULTELTUL YLO T LETOTPOTTN] TOV
OITTAOEIOIKOD KVTTAPOV: GREPNRATOYOVIO 1] WOYOVLO0,
OE€ ATAOEIOIKO YOUETI . CTTEPRATOLMAPLO 1| WAPLO,

EIVaL VOGS KUKAOG YOUETOYEVESTC.
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MEIQXH

* [Ipaypotomoleital pOvo otol YEVVITIKA KUTTUPO
* AVO 0100 0YIKES KUTTAPIKEG OtapEcelc: peimon I ko peimwon 11
* [Iponyeitoar pio povo edon duriacriacpov tov DNA (mpv v tpodpac I)

* Ao £éva o1TAoELO1IKO KOTTOPO (I omePUOTOYOVIO, Q: 1OYOVIO) TOPAyoVTaL

4 amhocrocic yopéteg (4 4 oneppatolmapia  2:1 mdépilo + 3 ToAkd coudaTIo)

Amnotéieoua:
» ELdrtoon (usiowon) Tov aptdpod Tov YpoUocOUITOV 06 S1Thosid)
(2n) o€ amhocron (N)
» AVTaALayn] YEVETIKOD DAKOD Y10, TN SNovpyia YEVETIKNG TOUKIALOG
LETAED TOV OTOU®Y TOV E100VC
» Toyaio KATOVORT TOV PNTPIKAV KOL TOV TUTPLKOV YPOROCOUATOV
ota QuyaTpika KvTTOpO



MEIQXH
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Ipogoon I

v’ 5 otadro : Asmrroraivia, {uyoraivia, rayuraivia,
oimrAoraivia, diakivnon

Xapoktnpilovror amo:

® TOV GYNUOTICUO TOV GUVUTTOVI|LATIKOV GUUTAEYLATOS
(synaptonemal complex)

* 1M ovvoyn (Cevydpopa 11 GOCEVEN) TOV OUOAOYWOV YPOUOGOUATMV
* Tov emuylocnd (Crossing over) petald un adeAemv
YPOUATIOMV TOV OLOAOY®DV YPOUOCOUATOV

* TNV arocVLEVEN (TO OYWPIGUO) TOV OUOAOY®V YPOUOCOUATOV



2OVOTTOVIUOTIKO Xoumieypo (ZX)

IpoTteivikn 6opun ctov Topnva, N oroio GLUPAALEL

V' 6T1] GOVOT] TOV OPOAOYOV YPONOGCONITOV
v 6TOV EMYAGHO KaT TO 6TAS10 TG TayvTOWiag TS TPoPoong I
v oty amocvlevén (Stoympiopd) Tov OpHOAOY®Y YPOHOCOUATOV

* Anoteleiton and Tplo ToPAAANAO GTOLYELD

v’ 80 TAhaYa and Tpoteivikd coumieypo TG koxeoivng (Rec8, SCM1, SCM3) + SCP2, SCP3
+ £V0 KEVTPLIKO GTOLYELO

v’ évoon Tov 500 TAGYImV oToyElmv HETOED ToVg HE AemTd gykapoia vypuatia (SCP1)

Eykapoia vudna ————————————

0lido
avaouvduaouou

Yno ouvapuodynon MANPWS ouvapuoAoynuEvo ZuvanTovnpaniko
ouvanToOVNPaTIKG CUPNAEYpO Eyxdpaia guvanTovnpanxe oupunisypa oupmAcypo oe
vnuartia anoouvappuoAdynon

) ) ) 0(dto0 avaouvduaapol
AEovIKGS Tuprvag (agovikd oToixelo) | NAdyio ‘

pag adeAgis xpwpatdas  |orowyeio - Kevipko  Xioopa
OT0IXE(D
ADEAPES ——
Xpwyatideg |

Kevipiko
oToyeio

M\dya otoiela NN

L e e )

4 ! ? .
Mn adehgéc—  EVOPEN N . |
Xpwpatideg guvayng l ! ! "l’ ), Aoxwpiopos B8

scp3 |  Recd | SCM3 4 , ;
%cm SCM1 4 Hiextpoviké Mixpooxomio

SCP2
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: Miékevong IIX: TAdyto otoryeio
XPWHATIOES KX: kevtpud ctoyyeio




2OVOTTOVIUOTIKO Xoumieypo (ZX)

* O1 £MKEG TNG YPOUATIVIG TV GLLEVYUEVMV OUOAOYWOV ¥POUOCOUATOV Elvor
TPOGKOAANUEVES GTO TAAY10L GTOLYEID TOL XX,

* O ap1Buo¢ TV GLVATTOVIUOTIKOV GUUTAEYUATOV 1600TOL UE TOV aplOUO TV
GLLEVYUEV®V OLOAOY®DV YPOUOCOHUATOV (TETPAO®V)
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IIX: TAdylo otoyyeio
KX: xevipikod otoryglo



OCilo1o avoGVVOLUGUOV

* Olio10 0vaoVVOVUOUOV: CPOLPIKT) OO GTO KEVIPIKO GTOLYELD
TOL GUVOTTOVIULOTIKOD GUUTAEYUOTOC KOTE TNV TOYVTOVIOL.

* AVTITPOCMOTEVEL TEPLOYES OTOV YIVETUL EMLYIACUOG (YEVETIKOG
0VOGLVOLOGLOC 1 apoPaio avtaAloyn)

* [Iep1€yer Ta amapaitnta EVCLUO Y100 TOV ETLYLAGLLO.

OLidw avo-
auvdLaopol




MEIQXH 1
IIpogoon 1

1. Agmrotowvio: XoumdKvmoT TOV XPOUOCOUATOV
(amotelovvTal amd 000 AOEAPEC YPOUATIOEC TO
Kaféva). Daivovtor g AemTd VIUdTLOL.
[IpooKOAAN OGN TOV AKPOV TOV YPOUOCOUATOV GTNV
E0MTEPIKT] LEUPPAVT TOV TVPNVIKOV TEPIPANLOTOC.
Eungdvion mpddpopmv doU®V TOL GUVOTTTOVTLOTIKOD
ocoumAsyuortoc (22). Ta peAlovtikd TAdyla ctoryeio
TOm00ETOVVTOL KOVTA OTIC AOEAPES PO UATIOES

2. Zvyotawvia: Apyiler 1 oOvoyn TV OUOAOYOV
YPOUOGOUATOV UE TNV TEVTOYPOVI)
GUVUPUOAOYN O TOV TAAYLOV KOl KEVTPLKOV
otoryeiov Tov XX o€ Tvoyaiec 0ol peTacd TV
OUOAOY®DV YPOUOCHUATMV.




Ipogaon I (cvvéyea....)

3. Hayvtowvia: OLoKAMp®ON THS GUVEPROAI YOS
TOV 6TOLYEIV TOV XX, 1e anotéAesua To CEVYN TOV
OUOAOY®V YPOUOCOUATOV (0160EVT ¥POUOGOLOTO) VO
Bpiokovion og mAfpn cOvayn —> ovoudlovrol —
TETPAOES (AMOTEAOVVTOL ATTO TECGEPIS YPWOUATIOES).
Emtedeiton o emylocpuog (YEVETIKOS 0VOGUVOVAGHOQ)
RETASY U1 GOEAPAOV YPOUATIOMV.

4. Authotavia: Apyilel n amocuVaPUOAOYNCT TOV
otoElmv Tov XX. Ta opoAoYd ¥POUOCHLATOL
Otay®pilovTal uEYPL Lo OPIoUEVT] OTTOGTACT), EVO
TOPOUEVOLY GUVOEDEUEVA UEGH TOV CTUEIDV
EMLYOGUOV (YLOSRATOV). Ot 0dEAPES YPOUOTIOES
KAOE YPOUOCOHUOTOC TTOPAUEVOLY EVOUEVES GTO,
KEVTPOUEPTIOLOL.

Kevipoy: |

1 OAOYIKT)

5. Avakivnon: To mopnvikd mepifAnua arocuvaproro- | + -
YELTOL KOl TOL YPOUOGOUATA ATOKOAADVTOL Atd QLTO, N
Bpayvvovtan kot avEdvovton o€ mdyog. To XX
ATOGLVOPLLOAOYELTOL.

MixpoowAnvioko
me atpdxrou




2VVOATOVI|LOTIKO XOUTAEYUO GTO GTAOLA TS TPOPUCTS

Xpwparida 1

Xpwyatida 2 .. : m l\i It WWMWMX MWMW
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{@w;' ,%M

Xpwporisa 3 Mk (\n*.‘"‘fﬂ\‘

4 '0
Xpwharida 4 LU ]r'}

HEGOQATN AeTITOTOIVIG {UyOTaIVia TraYUTAIVIA dmAotavia  Siokivion

Agmtotawvia: Euedvion tpdopoumv dopmv tov 2. Ta peAlovtikd mAdyio
oTolyEla TOTOOETOVVTOL KOVTIA GTIC OLOEAPES YPOUATIOES

Zyyotawvio: Alodikocio GuVAPUOAOYNONG TOV TAAYLOV GTOLYEI®V UE TO
KEVTIPIKO

Hoyvtawvia: OLokAMpmGo™ TG GLVAPUOAOYNONG TOV GTOEI®V TOV XX,
20VOyT] OLOAOY®OV XPOUOCOUATOV 6€ OLO TO UNKog tovs. Ilpayuatomoteital
0 EMLYLOOUOC (YEVETIKOC OLVOGLVOLAGLLOC)

Authotonvia: ATocuVOPUOAOYNGT TOL 22X, OLYOPLCUOC TV OUOAOY®DV
YPOLUOCOUATOV



MEIQXH 1 (ovvéyera..)

Meragaon I: OLokKANp®oN KATOKEPLATIGLLOV
TuPNVIKOL TEPIPANUaTOS (TupNVIKNG LepPpdvnc). Ot
TETPAOEC O TAGGOVINL GTNV ATPAKTO, GTO EMITEOO TNG
IGMUEPIVIG TAAKAC TOVL KLTTAPOL. H cuumdkvmon tov
YPOUOCOUATOV glvor LEYIOTN Kol OloKpivovTot T
YIAGLLOUTO.

Avag@aon I: o oporoya ypopocoOpATE YOPILOvVTIL
KOl LETOKIVOUVTOL TPOG TOVS avTifeToug moAovg. Ot
AOEAPES YPOUATIOES EIVAL EVOUEVES GTO KEVIPOUEPTOL0.

Tehopaon I: Anotélecua: 2 Quyatpikd kottopa. Kdbe
Buyatpikd KOTTOPO £YEL N YpoUocouaTa. To Kabéva
amoteleiton amd 600 adEPPES YpmuUOTIOES (2C) v UEVeC
GTO KEVIPOUEPIOLO.




MEIQXH 11

To avénuéva eritedo Tov mwapdyovro MPF (Maturation Promoting Factor) ota
YEVVIITIKG KUTTOPO EUTOOILOVV TNV GTOKOTAGTAGT] TOL TUPNVO HETAED TMV 0V0
LELOTIKAOV OLULPECEMV.

Meragaon II: To ypopoc®OUATO O10TACGOVTOL GTN
0e0TEPN ATPOKTO GTO EMITEOO TNG LIONUEPIVIG TAGKOG
TOV KUTTAPOV.

Avagoaon II: To KevTpougpiown otay@Piovton Kol Ot
AOEAPEC YPOUATIOES KAOE YPOUOCHUOTOC
LETAKIVOUVTAL TPOC TOVG avTifeTOoVS TOAOLC.

Tero@aon I1: Amotéreoua: 4 kKoTTOpO!
(YOUETEG) UE N YPOUOCOUOTO
Hovnc ypopatioag (1c).




H ooumeprpopa TmV QUAETIKOV YPOUOCOUITOV
KOTA T HELOOT

»> X710 OnAvko aropo:

70, OV0 X YPOUOCOUATOE GLUTEPIPEPOVTOL OC CVTOCOUATA.

»> XT0 0PGEVIKO dTOoNO:

TO, PUAETIKA YpoUocopoto X Kot 'Y, Topovcstdlovy ouoloyia
OTO TEAIKO, AKPO. TV PPOYEDY OKEAWDY TOVE —>
YEVOOUVTOCOUATIKI] TEPLOYN —> CUVAWYT] —> ETLYLOGNOS
To vToAomo TUNUA TOVG OEV TTAPOVGIALEL OLOAOYIO.

IIpwv tnv mpopaon I, Tta un ouoloya tunuato GLUTLKVEOVOVTOL
OTO QUAETIKO KVOTIOL0 (EVTOMICETUL KOVTA GTNV TLPTVIKT)
uepPpavn). ‘Etol mopapévouy HETAypOo@IKE a0pavY], OGTE VA
amoPeVyeTOL KAOE mOUVOS avacuvOLAGUOC.



Yvykpron Mitmwong / Meioong

Mitmon

Meimon

[tvetal 6to cOUATIKO KOTTOPO

[tvetal ota yevvntika KOTTOPOL

[Topdyovton dtmhogtdn (2n) koTTopo

[opdyovtar amiogideic (N) youéteg

Mia KvtTapikn owaipeon

AVO KLTTOPIKES OLUIPEGELS

H npdpaon dapkei 30 min

2T0 0PCGEVIKA dToua, N Tpopaon I
owapkel 10 uépec.

210 OnAvkd atopa, n Tpoeaot I dwapkel
YPOVIO

Ag yivetou cuvayn opLOAOY®V
YPOUOGOUATOV

Katd ™ MI yivetal chovayn oporoymv
YPOUOGOUATOV KOl TPOKVTTOVV
TETPAOES

Agv yiveton YeEVETIKOG
VOO VVOLAGLOC

['tvetou YeveTikOg avasLVOLACULOG

IIpoxvmtouv opota BuyaTpikd
KUTTOPO GE GYECT LUE TO OLPYIKAL

[Tapdyovtal drapopeTikd BuyaTpikd
KOTTOPO, (YEVETIKT TOIKIAO) GE GYECT UE
TOL QPYIKQL




XPOVIKO TAOLGLO YOUETOYEVESNS NETUED VTP

AvTpag

ApxEyovo BAAOTIKO
YEVVNTIKO KUTTAPO
(4-6 fdouada kunong)

EepnBcia -~

-

ZTTEpPaToyovia

MpwToyevEéG OTTEPUATOKUTTAPO

AguTepoyeviy
OTTEPUATOKUTTAPA

S

ZTTEPHATIOEG

\J | AmrAogidika, 1c \© )

KO YOVOIKOG

MNnuvaika

Apxéyovo BAaoTikd
YEVVNTIKO KUTTAPO
(4-6 fdopada kunong)

AimrAoeidikad, 2¢ 1 !

Mitwon

AimrAoeidika, 2¢
Qoyobvia
(30-50 prjva kinong)

DNA ouUvBeon
AirAoeidika, 4c

J
oV mMpoQac) / )

MpwToYEVEC WOKUTTAPO

'\

. EopnBeia
§ 2¢ W \ : :
AmAoeidiKd, o g;,f A€UTEPOYEVESG WOKUTTAPO

- o) " kai 10 TTOAIKS owpdTio
Meiwon Il / \ / \ (woppnéia)
Pl ; QokUTTapO KAl

3 TOAIKA owdTIa
(voviporroinan)




Xmepuatoyéveon / Qoyéveon

LTEPUOTOYEVEDT Qoyeveon

* ‘Tola Otdpoun LETAVAGTEVGTNC TOV APYEYOVDV

BAOGTIKOV YEVVNTIKOV KUTTAP®OV

Ouo1otnTeg
* AUENoM apBuov GIEpUOTOYOVIOV / MOYOVIOV LE
UITMOGELG

LTEPUOTOYEVEDT Qoyeveon

ApyiCel otnv gpnPeia ApyiCel otnv guPpokn o

Eivar cvvec Eival acvveymg

(1" avaotoAn: otn SimAoTavia TG
AL0QOPEG npopacnc I—>cuveyion katd tnv

woppnéia
2" avootoAr): otn petdpoaon 11
GUVEYLOT] KOTA TNV YOVILOTOINGT)

Yrepuatolmdpio: oot | QokOTTOPO > TOMKE COUATLOL

o€ pEyedog




AVOROALES OLEYOPLGUROV YPOUOCOUATOV KOTA T HELOON

Primary oocyte or spermatocyte |
after DNA duplication
46 double-structured
chromosomes

Normal meiotic Nondisjunction Nondisjunction
division : 1st meiotic division | 2nd meiotic division

\§\\/\§/" i
?i/\h;\/ \/ Kl}i

\2nd meioti c \. s 2nd meiotic f : znd mrlvl c
/ : \

-\ cvxs«on division ',-' ', dwsmn / \

1' i’ \/{\/g\ ’S\ “\/ \“/\'/\/l\/\/}

/\/\ yk’\/\/\/\/\
22 ! 22 24 22

23 single chromosomes cr‘ror“osomcs chromosomes

A B Cc

= i 9

* AvopoAia o1oy®piopot Tmv 000 OUOAOY®V YPOUOCOUAT®V KoTd TN peioon I
* Avouoiio S1oy®piopol TV 000 AOEAPOV YPOUATIOOV Katd TN ueimon II

!

ATOTELEG O KATOL01 YOUETES £XOVV 24 ¥POUOCOUATO, KOl KATO101 22 ¥POUOCDUOTOL
* Katd tn yovipomoinon, eav youétngc we 23 ypouocsopoto evodel e youétn pe 24 1
22 ypoUOGOUOTO, TOTE TPOKVTTEL LUYOTNG UE 47 Ypopocouata (Tprompuia) 1 45

YPOULOCOUATH (LOVOGMUIN) AVTIGTOLYA.



Tproopio 18 - Xovopopo Edwards

2. Trisomie 18

Avopopoieg:

* Mkpoyvabio

* Xaunin tpdoeuon
OTOV

* Kovto otépvo

* YplypeEva YEPLoL Ko
epinmevon Tov OikTn
Kot Tov 5% 0AKTLAOL

* Avomlaciec Kapoldg,
VEQP®OV

To veoyvo KataAryel
tov 1° -2° unqva



Tproopia 13 - Xovopouo Patau

Avouopoieg:

* MikpopBaipuio

e Yy1otion TOV YEIAOVG
KOIL TNG VITEPMOG

* Avopolo oto e
YOLUNAN TPOGOLOT)

o YprypeEva yEplo Ko
TOAVOAKTLALD

* Avomlaociec Kapoldc

To veoyvo KataAryel
Tov 1° unva

3. Trisomie 13



