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ANAWON OUYKPOUGNC CUU(PEPOVTWV

Aev £xw Aafel TIUNTIKN apoifn yia Tnv opiAia pou, n onoia dev eveEXEl KAUia
oUYKPOUGN CUNPEPOVTWV.




Aopn TNC napouaiaong

. Eioaywyn, peBodol yeveTIKOU-HOPIAKOU EAEYXOU.

. [eveTIkOG EAeyXOC OTN KABNUEPIVN KAIVIKN Npa&n

« MEANOVTIKEC NPOONTIKEC




Aopn TNC napouaiaong

. Eioaywyn, peBodol yeveTIKOU-HOPIAKOU EAEYXOU.
o« [eVETIKOC eAeyxoC aTn KABnuepivn KAIVIKN npaén.

o MEeANOVTIKEG MPOONTIKEC.




KAIVIKI) onNuUagoia TOU YEVETIKOU EAEYXOU

o AiTioAoyikn S1ayvwaon
—  15-20% TwV avdpwVv PE UNOYOVIHOTNTA

. Ano@uyn dlevepyeiac aokonwv dIayvVwoTIKWV Kal BEpanEUTIKWY
napePBacswv

. [EVETIKN OUPPBOUAEUTIKN Kal kaBodnynon




Opyavwon TOU YEVETIKOU UAIKOU

« [Mupnviko DNA
—~ >WUaTIKa KUTTapd, onEpPAToyovia/woyovia
23 Celyn XpwHoowHATWV (2n=46)
22 Celyn auToowpaTikwV Kal 1 (elyoc QUAETIKWV XpwHoowuaTwy (XX i XY)
- [evvnTika KUTTAPA
23 xpwuoowparta (n=23)
—~ 3X10° CeUyn Baoeswv (anAosidng apiBpoc), 25000-30000 yovidia

- MiToxovopiako DNA
— 16569 (cUyn Baocswv, 37 yovidia

- KAnpovopeital yovo and Tn uNTEPa




Mupnviko DNA

AnAec aAAnAouxiec voukAeoTIOIwV
— AMnAouxiec kwdikonoinong (1%)
— PuBuioTikec aAAnAouxieg
— Spacer DNA

- EnavalapBavopuevec aAAnAouxieg

— DNA peTpoinv
— Tpavonodlovia (peTapepopeva Tunuata DNA)

— Nopupopiko DNA (diadoxika enavalapBavopevec aAANAOUXIEC
OAIlYOVOUKAEOTIOIWV)

Simoni, M. & Wieacker, P. (2010). Cytogenetic and molecular genetic investigations.
In Nieschlag, E. et al (eds), Andrology, (pp 119-124), Berlin,Haidelberg: Springer-Verlag
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MoikIAopopgpia Tou avBpwnivou YovIOIwUATOC

- AnAoi noAupop@iopoi voukAeoTidiwv (Single Nucleotide
Polymorphisms, SNP)

- [oikiAia oTov apiBuo Twv enavaAnyewv aAAnAouxinv
oAlyovoukAeoTIdiwv (Variable Number of Tandem Repeats, VNTR)

- [oikiAia oTov apiBpo avTtiypapwv yovidiwv (Copy Number Variants,
CNV)

Simoni, M. & Wieacker, P. (2010). Cytogenetic and molecular genetic investigations.
In Nieschlag, E. et al (eds), Andrology, (pp 119-124), Berlin,Haidelberg: Springer-Verlag
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( MeB0doI YEVETIKOU EAEYXOU

- KuTTapoyeveTikn avaAuon
— Kapuotunog
— ®Bopilwv in-situ uppIdiouoc (Fluorescent in-situ Hybridization, FISH)

—  JUYKPITIKOC YevouIkoc uBpidiopoc (Comparative Genomic Hybridization,
CGH)

- 0€ pIkpoouaTolxiec (array-CGH)
- Moplakn) YEVETIKN avaAuon
— ahuaidwTn avtidpaon nohupepaonc (PCR)

— AMnAouxion (sequencing) eniAeypéevwy yovidiwv (HeBodog Sanger, dye-
terminator sequencing)

Simoni, M. & Wieacker, P. (2010). Cytogenetic and molecular genetic investigations.
In Nieschlag, E. et al (eds), Andrology, (pp 119-124), Berlin,Haidelberg: Springer-Verlag
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XPpWUOOWMIKEC aVWUAAIEC

- ApIOUNTIKEG
- AOMIKEG
— IooCuyiopevec

« AvaoTpoPec
- MeTaBeoeic (apolBaieg, kaTa Robertson, evOETEIC)
— Mn 1000uyIopEVEG

- EMeiyelg

- AinAaciaopoi

+ AAKTUAIOEION XpWHOOWHATA
« XpwHOOWUATA OEIKTEC

- IooxpwpoowuaTa

« AIKEVTPIKG XpWHOOWUATA




KapuoTunocg

« H Ta&vounon Twv XpwuoowudaTwy ava (euyn avaloya Pe To HEYEBOC Toug,

TN 60N TOU KEVTPOUEPOUC Kal TO HoTifo {wvonoinong Touc.

«  NEPPOKUTTAPA NEPIPEPIKOU AiHATOC— €NWACN PE HiToyova yia 72h—
NPoaBnKn KOAXIKIVNC— €nwaocn Ke unoTovikO dIAAUMa Kal kKaBnAwaon pe
0€1KO 0&U kal peBavoAn—xpwaon (GTG) yia {wvonoinon— HIKPOOKONNoN
(X1000)

- To anoTeAeopa Tou kapuoTunou divetal Ye Baon diedveic kavoveg (ISCN,

2005): apiBuoC XpwWHOCWUATWY, PUAETIKA XPWHOOWUATA, TUXOV aVWHAAIEC

Simoni, M. & Wieacker, P. (2010). Cytogenetic and molecular genetic investigations.
In Nieschlag, E. et al (eds), Andrology, (pp 119-124), Berlin,Haidelberg: Springer-Verlag

\_J——-——_~ — —————— e




| I TR T

W un
L ST SR S TR T

SRTENER.
et BB an A ’3 ¢ )
PR e YR

45, XY, 1(13;14)(q10;q10)

i
SN BT




FISH
° >UvOUAOoPOC KAQOOIKOU KUTTAPOYEVETIKOU EAEYXOU HE TEXVIKEC MOPIAKNG
YEVETIKNC.
. BaoileTal omn 6UVCITOT[]TCI oconUacpeEvwy pe gBopilovTa napayovra

a)\)\n)\ouxlcov DNA povnq aAuoou (Probes) va ouvOgovTal JE TIC
AVTIOTOIXEC XPWHOOWHMIKES NEPIOXEC BAOCEI TNG CUUNANPWHATIKOTNTAC TWV

Baoswv.
° Aev anaitei kutTapokaAAiepyeia (UNopei va yivel oTn Yecopaon).
o Mniopei va avixveuBei EAAeIpn 1) dINAACIaoPOC OAOKANpPOU

XPWHOOWUATOC, OKEAOUC 1 0NolacdnmnoTE NEPIOXNG TOU.
° MapaAAayec (Xpwon OAWV TWV XPWHOCWHUATWV)
~ Multiplex FISH (M-FISH)
— daopaTikOG KapuoTuTrog (spectral karyotyping FISH, SKY)

Simoni, M. & Wieacker, P. (2010). Cytogenetic and molecular genetic investigations.
In Nieschlag, E. et al (eds), Andrology, (pp 119-124), Berlin,Haidelberg: Springer-Verlag
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FISH (46 XX appev)




CGH, array-CGH

«  20yKpIon Tou YovIOIWUATOC EVOC aoBevoUc PE eKEIVO PpUOIoAOYIKOU aTOUOU
yla TNV avixveuaon N 100UYICHEVWV XPWHOCWHIKWY aVWUAAIWV.

- Xpwon pe pOopilovTeg napayovTec SlIaPopeTIKOU XpwHATOC Kal
TAUuTOXPOVOC UBPIBIOUOC E YovIdiwHa o€ HETAPAON PpuaioloyikoU aTOHOU.

« Array-CGH (a-CGH)

— YBpIdIopOC Twv dUo delyuaTwV HE Npokabopiopeva TUNUATa
HovOokAwvou DNA kabnAwpéva o€ PIKPOOUGTOIXIEC

«  TauTtdxpovoc EAeYXOC TWV 46 XpWHOCWHATWV

- Aev anaitei KUTTApoKaAAIEpYEIQ

- H a-CGH €ival n nio euaiobnTn KUTTApPOYEVETIKN HEOOBOC

Simoni, M. & Wieacker, P. (2010). Cytogenetic and molecular genetic investigations.
In Nieschlag, E. et al (eds), Andrology, (pp 119-124), Berlin,Haidelberg: Springer-Verlag
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Euaiobnoia Twv uebodwv
KUTTAPOYEVETIKOU EAEYXOU

* Conventional chromosome analysis 6-10 Mb

* Conventional CGH 2 Mb

* Metaphase-FISH 100 Kb

* Interphase-FISH 20 Kb

* Array-CGH up to <1 Kb’

Simoni, M. & Wieacker, P. (2010). Cytogenetic and molecular genetic investigations.
In Nieschlag, E. et al (eds), Andrology, (pp 119-124), Berlin,Haidelberg: Springer-Verlag




Aopn TNC napouaiaong

« Eioaywyn, nebodol yeveTikoU-HOpIakoU EAEYXOU
. [eveTIkOG EAeyXOC OTN KABNUEPIVN KAIVIKN Npa&n

o MEANOVTIKEC NPOONTIKEC




[EVETIKOC/UOPIAKOC EAeyXoC oTnv AvOpoAoyia

KuTTapoyeveTIKOC EAeyXOC (KapuoTuMoc)
'EAgyXOC YIa HIKPOEAAEIWEIC Yq
Avixveuon PeTaAAa&ewv Tou yovidiou TNG KUoTIKNG ivwonc (CFTR)

Avixveuon MeTaAGEEwV TwV yovIOiwV NouU EUNAEKOVTAl OTNV
EUPAvVIoN unoyovadoTpomnikou urnoyovadiouou

Avixveuon MeTaAAGEEwV Tou unodoxea Twv avopoyovwyv (AR)

'EAeyxoc Tou Babuou katatunong Tou DNA kal FISH
oneppaTolwapiwv

ANAEC




EvOeiEEIC KUTTAPOYEVETIKOU EAEYXOU

M - AlaTapaxec diapoponoinanc Tou puAou (apgiBoia yevvnTiKa
opyava)

- Ynoyovigotnta (un ano®pakTikn alwoonepuia n oAiyoonepuia <
10X108/ml)

- KaB' £&iv anoBoAEc

- Oikoyevelako 10TopIKO kab' €Elv anoBoAwv, YVwOTNG XPWHOCWHIKNG
diatapaxng, SUCHOPPIWV I VONTIKNG UOTEPNONCG

Krausz C & Chianese C. Curr Opin Endocrinol Diabetes Obes 2014, 21:244-250,
Jungwirth A et al. EAU guidelines on male infertility. Update March 2014.
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XPWHOOWMIKEC 6|C|Tapax£q
oTnV avopIkn unoyoviuoTnTa

- 2uxvoTnTa avixveuonc: 5,8% (PUAETIKA XpwpHoowuaTa:4,2%)

Mo ouyvec o€ avOpeC Ue 0oBapOTEPEC OIATAPAXEC OTN CMNEPUATOYEVEDN
—  Mn anogpakTikn alwocneppia: 15-16%
—  OAiyoonepuia<5 ekatop/ml: 4%

« H mo ouxvn diatapaxn TwV PUAETIKWV XPWHOOWHATWVY €ival TO cUVOPOLO
Klinefelter

— 47,XXY (80-90%)
— 46,XY/47,XXY, 48,XXXY, dopikec aA\ayeg aTo X

Mo ouxvec dIaTapaxeC TWV AUTOOWMIKWY €ival:

— MeTabeoeic kata Robertson, apoifaiec HeTABEDTEIC, NAPAKEVTPIKEC AVACTTPOPEG,
XPWHOOWHATA OEIKTEC

Krausz C & Chianese C. Curr Opin Endocrinol Diabetes Obes 2014, 21:244-250,
Jungwirth A et al. EAU guidelines on male infertility. Update March 2014.
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AOUIKEC XPWHOOWMIKEC AVWUAAIEC

Marker chromosome i i

(ESAC) rob (14:21)
Robertsonlan translocation involving

H g a chromosome 14 and 21 each

der(6) der(18)
Reclprocal (6g:18q)
translocation

kX 1

inv (2) inv (2)
Pericentric inversion Paracentric inversion
of chromosome 2 of chromosome 2

oA ° — X35

Ygii qQ q

P

Y der (Y) Y idic (Y)
Deletion inYg11 Yp isodicentric

Nieschlag, E et al. 2010
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Evdeiteic yia FISH nepipepikou aipaToc

o AOMIKEC AVWUAAIEC (PUAETIKWV XPWHOCWUATWY
— 46, XX appev

- Evtoniopog SRY
— EAAEipeIc, avaoTpogec kal dinhaoiaocpoi Y

° EniBeBaiwon Unapénc Hwodaikiopou
— Mwodikiopog 47,XXY/46,XY

- <10% TWV KUTTAPWV OE KApUOTUMO

Hwang, K et al. Ther Adv Urol 2010; 2(4):157 -169




[eVETIKOI KivOUVOI/OUUBOUAEUTIKN

«  AuEnuEvoc KivOuvoc aveunAoeIdiwy OTO OMNEPHUA agBevwy PE GUVOPOUO
Klinefelter.

—  ®uAeTika (0,9-7% o€ pwoalkiopo, 1,4-25% oe 47,XYY)
— Aiowpiec 13, 18, 21

«  AUuEnuevoc kivouvocg eugpavionc aveunAogidiwv n Pn 100{UYICHEVWY OOUIKWY
avWPAaAIwV GTOUC anoyovouc avopwV HE OOUIKEC AUTOOWHIKEC aVWHAAIEC.

MNpogu@uTeUTIKN YeVETIKN diayvwon (PGD) 11 npoyevvnTIKOC
KUTTAPOYEVETIKOC EAeyXOC (apvionapakevtnon) os epappoyn ICSI.

Krausz C & Chianese C. Curr Opin Endocrinol Diabetes Obes 2014, 21:244-250,
Jungwirth A et al. EAU guidelines on male infertility. Update March 2014.
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YQ MIKpOEAAEIYEIC

H §£0Tspn o'uxvc')Tspn YE'VETIKF'] SRY Y84 Y127 sY254
aitia avOpIKAC UNOYOVIUOTNTAC. " G o' R AR
b ; I WY
evikdg NANBUOUOG: 1:4000 Yp. Ll § )
Ynoyovipor avdpec: 0,7-10% ? IR Size (Mb
AZFal] AZRR[ ] ¥ 08
TUNo! PIKPOEAAEIWEWVY PE KAIVIKN / AZFc
onpoca: ool ety
- AZFa (0,5-4%) ) AZFb (PSiproximal P1) R 62
—  AZFb (1-5%) ) AZFb (PSdistal P1) 6 7
~ AZFbc (1-3%) p AZFbc (Paldistal P , M
~ AZFc (~80%) — e,
B gr /gr grigr 16

Krausz et al. Andrology 2014;2:5-19
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| 2UXVOTNTAa YQ MIKPOEAAEIWEWY

Tumnog Zuxvotnta
MIKpOEAAEWNC Yq
AocBeveic QuoloAoylko
OTIEPUQ
Alwomneppia OAlyoomeppio
%
EA\elpeLc AZF 5-12% 2-7% * 0
gr/gr 3-5% 0,9%

* EEQULPETIKA OMIAVIEC GE GUYKEVTPWOELS > 5X10° /ml: 0,7%

Krausz, C & Chianese, C. Curr Opin Endocrinol Diabetes Obes 2014, 21:244-250,
Jungwirth, A et al. EAU guidelines on male infertility. Update March 2014




MikpoeAAeIWeIC Y o€ avOpeg
LUE YVWOTA aiTia UnoyovIJOTNTAG

>UYXvOTNTA avixveuonc: 7-25%

Kpuwopxia

KipooknAn

'OykoI OpXEWV

X/0 f A/O

NolpwEeic

TpaupaTiopog
AnoppakTikn alwooneppia

Krausz C et al. ] Clin Endocrinol Metab. 1999;84(10):3606,
Foresta C et al. ] Clin Endocrinol Metab. 1999;84(10):3660
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2XE0N YOVOTUMNMOU — (pAIVOTUMNOU
0€ QVOPEC UE MIKPOEANEIWEIC Yq

NMARpnc EAAeiyn AZFa
— Alwooneppia, ouvdpopo aniaciac onepuaTikou embnAiou (SCOS nAnRpecg)
— Mndevikn MBavoTnTa aveupeonc oneppatolwapiwv os TESE
MARpNnG EAAs1yn AZFb kai AZFbc
— Alwooneppia, SCOS 1 avaoToAn OnePUATOYEVEDNG
— 2xedov undevikn MBavoTnTa aveupeonc oneppatolwapiwv os TESE

Ol K)\acomsq (n)\r]pslq) s)\)\squaq AZF dev oxeTidovTal Je auENUEVO KivOUVO
EMPAVIONG KPUWOPXIAc 1 KapKivou TwV OPXEWV.

Krausz, C et al. Andrology 2014, 2:5-19,
Krausz C, Degl'Innocenti S. Front Biosci 2006;11:3049-61.
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2X€0N YOVOTUMNOU — (pAIvOTUMOU
o€ avOpec Pe pIkpoeAAeiwelc Yq (2)

- MARPNG EAAeIwn AZFc, pepikeG eAAeipelc AZF
— Noikihog paivoTunoc (oAiyoonepuia, alwoonepuia)

— ~50% (9-80%) niBavoTnTa aveupeonc oneppuaTolwapiwv o€
TESE (upnAoTepa nocooTa o€ micro-TESE)

- gr/gr
— Noikihoc paivoTunoc (puaIoAoyIKO onepua ewc alwoonepuia)

— Napaywv kivduvou yia diatapaxn onepuatoyeveonc (X 2,0-2,5)
Kal MBavov yia KapKivo Twv OpXEWV

Krausz, C et al. Andrology 2014, 2:5-19
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EvOei€eic yeVETIKOU EAEYXOU
y1a YQ MIKPOEAAEIYEIC

Alwoaoneppia kal Bapeia oAiyooneppia/OTA (< 5X100 /ml).
—  NpoonTikn avTigeTwniong pe TESE/ICSI
Aev cuoTrnvovTal oE:
—  XpWHOOWWIKEC avwpaAieg (ekTOC 46,XY/45,X)
—  AnooppakTikn alwooneppia pe puololoyikn FSH
—  YnoyovadoTponikd urnoyovadiopo
OAiyoonepuia (< 15X106 /ml)
—  AZFc (gr/gr)

KaBopiopoc Tnc ektaonc eAAeipnc (MANpNc/HEPIKN) TNG NEPIOXNC
AZF

Krausz, C et al. Andrology 2014, 2:5-19,
Krausz, C & Chianese, C. Curr Opin Endocrinol Diabetes Obes 2014, 21:244-250
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(A)
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Semen analysis
2

concentration
< 5 Mill/mi

2

AZF screening

2

Basic analysis
AZFa: sY84, sY86
AZFb: sY127,sY134
AZFc: Y254, sY255

No deletion | Only one Deletion of 2
of any locus marker deleted or >2 markers
¥ ¥ v
No complete deletion Repeat in single-plex, Extension analysis
(sensitivity >95%) change PCR conditions (see part B)
Report
(genetic counseliing Deletion not confirmed Confirmed deletion
optional) ¥
Check additional
PCR artefact markers (MSY mapper)
Partial deletion
¥
Report including advice for genetic
counselling, screening in male relatives
® Deletion of Deletion of Deletion of
sY84, sY86 sY127,sY134 sY254, sY255
¥ L 4 4
Extension analysis Extension analysis
Proximal border: Proximal border: Check for
sY82 (+); sY83/sY1064 (-) sY105 (+); sY121/sY1224 (-) heterochromatin marker
Distal border: Distal border: sY160
sY1065/sY1182 (-): sY88 (+) 5Y143/sY1192 (-): sY153 (+
Markers not concordant with Complete AZFa or AZFb Complete AZFc deletion
complete deletion deletion b2/b4 or terminal [sY160 (-)]
L 4 L 4
Variable semen and Chance for TESE virtually Chance for TESE about 50%
testicular phenotype zero (b2/b4 deletion)
v

Report including advice for
genetic counselling,
screening in male relatives

Report including advice for
genetic counselling

Report including advice for
genetic counselling,
karyotype (possible 45 X
maosaicism),
screening in male relatives

Krausz et al. 2014




( KAIVIK) ONpacia aveupeonc
YQ MIKPOEANEIPEWV

«  Tekunpiwon TS aiTioAoyikng d1ayvwong TNG avOpIKnC
UMNOYOVIUOTNTAC.

- MpoyvwaoTikn a&ia: anopuyn dIEVEPYEIAC avVANOTEAECUATIKWY
dlIayVWOTIKWV Kal BEpaneUTIKWY NApEPBATEWV.

— 'Ox1 TESE/ICSI o€ nAnpn eAeiwn AZFa, AZFb, AZFbc
— 'Ox1 eipoupyIkn 810pBwon cuvunapyxouoac KipookNANG
- [eveTikn oupBouAeuTiKn/KaBodnynon Tou (euyapiou.

Krausz, C et al. Andrology 2014, 2:5-19
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[eveTikn oupBouleuTikn (1)

« YNoXpewTIkn PETABIBacn TNC MIKPOEAAEIPNC OTOV ApPEVA ANOyoVo.
— Aev pnopei va npoBAePBEi 0 akpIBNC PpaivoTunog Tou anoyovou
—  Mepikn eMNeipn AZFc (natepac)— nAnpnc eAAeipn (y106)

- MBavwc au&énuevoc kivduvoc pwaodaikou 46,XY/45,X | cuvopouou
Turner.

- AnoteAheopata ICSI ouykpITIKa e avOpeC nou dev exouv Yq
MIKPOEAAEIYEIG:

— 'Id1a NocooTa YyovIHonoinong Kal Kunong

—  Melwpevo NoocooTO oXNUATIopoU BAACTOKUOTNG Kal XaunAOTEPN NoIOTNTA
EUBPUWV

Krausz, C et al. Andrology 2014, 2:5-19
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[eveTikn oupBouleuTikn (2)

o AIEVEPYEIQ KAPUOTUMOU YIA ANOKAEIONO pwadikou 46,XY/
45,X

—  'EMe&wpn AZFc | AZFa+b+c

o [MpocuUUNTWHATIKOG YEVETIKOC EAEYXOC (Screening) o€
avOPEC OUYYEVEIC

—  'EMepn AZFc ) pepikn EANeipn AZFa ) AZFb

Krausz, C et al. Andrology 2014, 2:5-19




'EAeyxo¢ Tou yovidiou CFTR

- Ano@pakTikn alwoonepuia AOyw ouyyeEVOUC auPOTEPONAEUPNC
ayeveoiac Twv oneppaTikwv nopwv (CBAVD).

— MpwTonabng unoyoviuoTnTa, peyebog opxewv > 15 ml, agnAaenTol
ONEPMATIKOI NOPOI

— (ualoAoyikn FSH

— 'Oykog oneppatoc < 1.5 ml, pH onépuatog < 7.2, eAaTTWHEVN
PPOUKTO(N n/Kal a-yAukoaoidaon

i - ETeEpONAEUpN ayeveoia kal anouacia VEPPIKWY avwUaAiwy.
«  85% exouv petala&eic Tou CFTR (7p)
— ~1500 peraAa&eic (F508, R117H and W1282X, 5T)

«  YNOXPeWTIKOC EAEYXOC Kal TnG ouluyou

— 4% o1 popeic 0TO YeVIKO NANBUCUO

Jungwirth A et al. EAU guidelines on male infertility. Update March 2014.
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[EVETIKOC EAEYXOC OF
ouyyevn unoyovadoTponiko unoyovadiopo (YY)

. >Uvdpopo Kallmann
- YY
—  unoouia/avoapia
—  OUYYEVEIC avwlaAieg
. Mepovwpevoc YY (xwpic unoopia/avoopia)
° Mepovwuevn avenapkela FSH n LH
—  Aviyveuon petaA\a&ewv ota yovidio FSHPB n LHPB

Krausz, C & Chianese, C. Curr Opin Endocrinol Diabetes Obes 2014, 21:244-250,
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[ovidla nou oxeTi(ovTal
Ue ouyyevn avenapkelia GnRH

KAL1

- Xp22.3 (0. Kallmann)
FGFR1 (KAL-2)

—  AuTOOWWATIKO EMIKPATEC
FGF8
PROK2 (KAL3), PROKR2 (KAL4)
KISS1R (GPR54)

- 19p13.3
KISS1

GnRH1

GnRHR

~  Oyiung evapéng YY
TAC3, TAC3R

—  AvaoTpeyipoc YY
CHD7

—  2Uvdpopo GHARGE
SEMA3A

NELF, FGF17, IL17RD
SOX10, DUSP6, SPRY4, FLRT3

Krausz C & Chianese C. Curr Opin Endocrinol Diabetes Obes 2014, 21:244-250
Pittelud, N. & Crowley, WF Jr. Congenital GnRH deficiency. In Uptodate, Waltham (MA), Uptodate 2015
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Ynodoxeac Twv avopoyovwv (AR)

1 919
AR-protein
b S N1-_terminatl_ doﬁrgaig (NTD)=--mmmmmmene” e “-- Ligand-binding domain (LBD)--’
- Transactivation domain RYAS 3 - Dimerization
- Coregulator binding DgiA'b'f‘d"?Q domain (DBD) _ nyciear localization
- Dimerization - Coregulator binding
- Nuclear localization
- Coregulator binding

557 622 669

- --—M

(GIn),o (Pro)g (Gly),3 DN Hormone

N-terminal Binding domains

Rajender et al., 2007, Griffin JE & Wilson JD, UptoDate, 2013
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Evdei&eic eAeyxou Tou yovidiou Tou AR

ZUvOpopo avTtioTaong ora avdpoyova (AIS)

« MARpnc (CAIS), pepikn (PAIS), nra popen (MAIS)

* 2nNUEIaKES HETAANGEEIC (85%)

 MIKpOeAAEIYEIC 1 evOEDeIC (5%)

« NANPNG N HEPIKN ENAEIYN (6%)
2uvopopo Kennedy (X-linked spinal and bulbar muscular
atrophy)

- KevtpopeAikn puikni aduvapia, ducapBpia, ducpayia

- [uvaikopaoTia, oAyo-/alwooneppia

« AUEnon Tou apiBpou Twv enavarnWewv Tou TPIvoukAeoTIdiou CAG
(>38)

Krausz C & Chianese C. Curr Opin Endocrinol Diabetes Obes 2014, 21:244-250




Grade

daivoTuniko pacpa Tou AIS

Phenotypes

Male genitals, infertility

Male genitals, mildly ‘under-masculinized’,
isolated hypospadias

Predominantly male genitals, severely ‘under-
masculinized’, undescended testes

Ambiguous genitals, severly ‘under-masculinized’,
(phallic structure intermidiate between penis and clitoris

]

Female genitals (including separate urethral and
vaginal orifices, mild clitoromegaly)

Female genitals with pubic/underarm hair

Female genitals with little or no pubic/underarm hair

Rajender et al., 2007




| 'EAgyXoc yia AIS o€ unoyoviuouc avopeg

Approach to diagnosis of male infertility

History,
physical examination,
semen analysis
|

Reduced sperm count,
often with abnormal Normal =g count with Normal, with
abnormal morphology or
morphology and <50 decreased motility no abnormality in female
percent motility
[

| Repeat semen analysis |
I

z v
(o stmtmrmenty e farmaie)
v

Specialized tests of Measure serum
sperm function T FSH, LH
1T Normal T Normal T
T FSH T FSH Normal FSH J FSH
TLH Normal Normal LH L LH
Primary Germinal Hypogonadotropicd| Partial androgen
panhypogonadism epithelium failure hypogonadism resistance
Azoco- or re
oligozoo-spermia: See next
Karyotype and Y figure
chromosome
microdeletions

v

Retrieve ejaculate or
testicular sperm for ICSI

T: testosterone; FSH: follicle-stimulating hormone; LH: luteinizing hormone; ICSI:
|

intracytoplasmic sperm injection.




KaTtakeppaTiopoc DNA onepuatolwapinv
(DNA fragmentation)

Main DNA damage
Infrequent

- Increased BMI Aging Infection of Male

/ base m";ﬁﬁ“ﬁ"" e & Poor Diet l Reproductive Organs
=
& ° z Alcohol* \ /
=}
{ \

Base adducts

-Intrinsic factors
-Extrinsic factor

OH:)H

\ ‘HO O

e Cancer

osslinl
- _ .. Oxidation at the Stress \

Thymidine glycol guanosine site

Smoking s—
'@ | Increased /
‘14 Testicular

Transducers Temperature /
‘L Varicoceles
DNA Repair | «—— —— | NoRepair
SPERM DNA DAMAGE

Pollution,

Mp— ToOXiNS &

Radiation

\ High Intake

\ of Caffeine

Recreational Drugs
& Medications

Spermatids \ de novo mutations Rome conTictng

Oocyte evidence regarding

safe limits

Cellcycle Stress Apoptosis
arrest || response |

Gonzalez-Marin, C et al. Int. J. Mol. Sci. 2012, 13(11), 14026-14052




r MeBodol ekTiuNoNG TNS akepaloTnTac Tou DNA

. MeBodoc COMET
M . Sperm Chromatin Structure Assay (SCSA)
. Terminal transferase dUTP nick end labeling (TUNEL) assay
. Sperm Chromatin Dispersion (SCD or Halo) test

: To anoteAeopa divetal wc: DNA fragmentation index (DFI)
— H quoioloyikn Tiun €€aptatal ano Tn peBodo
= SCSA: <15-40%
- TUNEL: <10-20%
— SCD: <18-25%
— COMET: <25%

Lewis SEM. 2013
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KAIvikn onpacia auénuevou DFI

o AvdpIKN unoyoviuoTnTa

° Meiwpevn mBavoTnTa yovigonoinong (in vivo/in vitro)
o [POEPPUTEUTIKN avaoToAn €UPBPUIKNG avanTuéng

o Melwpevn MBavoTnTa EPPUTEUONC

o AnoTuyia kUKAwv onepuateyyxuonc (IUI) kai IVF

o AuTOlaTEC anoBoAEG

o Kivduvocg eppavionc ouyyevwv avwpaAiov 0TOUC anoyovous

Lewis SEM. 2013
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Evdei&eic ekTipnong Tou DFI

° Agv ouaoTNVETal WG EAEYXOG POUTIVAG
o MBavecg evdeitelc:
—  AdieukpivioTnC arTioAoyiag unoyoviuoTnTa
—  Avdpec Pe puaoioloyiko oneppodiaypaupa npo IVF
—  EnaveiAnuuevec anotuyiec IUI/IVF
—  KaB' €&iv anoPoAec

Lewis SEM. 2013
The Practice Commitee of the ASRM.
The clinical utility of sperm DNA integrity testing: a guideline. Fertil Steril 2013;99:673-7
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FISH oneppaTolwapiwv

ExTipnon Tou BaBuou aveunAoegidiac PUAETIKWY KAl QUTOOWMIKWY
XPWHOCWUATWV TwV onepuaTolwapinv

- EAeyyovtal Ta xpwpoowuata X, Y, 13, 18 kai 21
- XpNoeIC

— AvOpIKN unoyoviuoTnTa
— MeAeTn Tn¢ enidpacng yovadoTo&IvwV OTO OMNEPUA

Hwang, K et al. Ther Adv Urol 2010; 2(4):157 -169




FISH onepuaTolwapinv




Evdei&eic yia FISH onepuatolwapiwv

Hwang, K et al. Ther Adv Urol 2010; 2(4):157 -169




Enidpaon yovadoToEivwv Kal O€pancuTIKwV OUGIGV
oTO BaBuo aveunAoegidiac Tou ONEPUATOC

Hwang, K et al. Ther Adv Urol 2010; 2(4):157 -169




( 2NAVIEC YEVETIKEC NABNOEIC
otnv AvopoAoyia

o >Uvopopo Noonan

- MeTaAa&eic yovidiwv PTPNII, KRAS, SOSI kai RAF1
: >uvdpopo Prader-Willi

—~ 'EAeIpn 15g11-13 ToU NATpikou XpwHOCWHATOC
. >UvOpopo Bardet-Bied|

o >Uyyevnc unonAaacia eniveppidiwv pe YY
- MeTaA\aén DAX-1

° MuoTovikn duoTpopia
— VNTR yovidiwv DMPK kai ZNF-9

o Avenapkela 5a-avaywyaong
o Evlupikec diaTapaxec BIoouvBeonC TEOTOOTEPOVNG
° MeTaAAa&eic Twv unodoxewv FSH kar LH

| T — B—




Aopn TNC napouaiaong

« Eioaywyn, nebodol yeveTikoU-HOpIakoU EAEYXOU
o [eVeTIKOC EAeyXOC OTN KABNUEPIVN KAIVIKN Npaén

- MeANOVTIKEC NPOONTIKEC




[MoAupop@iopol Twv yovidiwv FSHB kar FSHR
DapUAKOYEVETIKN

FSHB -221 G>T (rs10835638)

— KaBopioTikoc napaywv TnG cuykevtTpwonc FSH
— To T aA\nAduopgpo oxeTileTal e eAaTTwleVn FSH kal oAiyooneppia

FSHR 2039 A>G (rs6166)
—  To G aAAnAOpoppO OXETI(ETAI PE HIKPOTEPO PEYEDOC OPXEWV

dapuakoyeveTIka epyaleia emAoync avopwv Pe 1010nadr) unoyoviuoTnTa nou
Oa anavtnoouv oTn Bepaneia pe FSH
— H napouaoia Tou T aAAnAopoppou oxeTi(eTal Ye peyaAUTepn MBavoTnTa
anavTnong oTnv aywyn

— H ouvduaopévn avaiuon FSHB -221 G>T kai FSHR 2039 A>G unooyxeTal
KaAUTEPA anoTeAeopaTa

Grigorova M et al. 2011, Ferlin A etal. 2011, Tuttelmann F et al. 2012




AUTOOWUATIKA YoVvidia

: Texvikeg aAAnAouxiong enopevnc yeviac (next generation sequencing)

o MeAeTn oAOKANpou Tou yovidiwpaToc (whole genome study)

—~ CGH o€ pIKpoouaTOoIXIiEC

-~ AUENUEVO NOCOOTO EAAEIYEWY OE AUTOOWHIKA XPWHOOWHATA GE UMOYOVILOUG
o >UOXETION HUE UNOYOVIUOTNTA

— Deleted in AZoospermia Like (DAZL, xpwpoowua 3)

-~ SOX5 (xpwuoocwua 12)

- Aurora Kinase C (AURKC) [pakpokepaAia]

— DPY-19-like 2 (DPY19L2) [uikpooTpoyyuAokepaAia]

Krausz C & Chianese C. 2013, Zou S et al. 2014,
Wang C & Swerdloff SM. Uptodate 2015, Chianese C et al. 2015
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Xpwuoowpa X

o MoAupopgiopoi (VNTR) Tou AR
—  CAG enavahngeic: 6-39 [diaueon Tipn: 19-23]

—  MeyaAUTepOC 1 HIKPOTEPOC apIOUOC enavaAnWewv oxXETI(ETAl PE
dlaTapaxeC oneEPUATOYEVEDNC

| ° MeTaAAa&eic Tou yovidiou Testis Expressed X-linked 11 (TEX11,
Xql3.2)

— diakonn onepuaTtoyeveonc kal alwooneppia (2,4%)
. Copy Number Variants (CNV)

— MikpoeAAeipeic CNV67, 64, 69 oc oAiyooneppia
. MikpodinAaciaopoi (DUP1A)

Krausz, C et al. Reproduction (2015); 150: R159-R174
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CNV's Tou xpwuoowpaToc X

PAR1 DUP1a

c.652del237bp (TEX11)|

Frequency
CNV CNV type  [oricnts (%) | Controls (%)
DUP1a Duplication 1.4 0
c.652del237bp  Deletion 07 0
CNVB7 Deletion 1.1 0

Chianese et al. 2014, Yatsensko et al. 2015, Lo Giacco et al. 2014




EniyeveTikn

e MeAETN TwV KANPOVOUNCINWY LHETABOAWY OTNV £KPPAcn YoVIOiwV
nou 0ev oPeilovTal e ahAayec otn npwToTayn doun Tou DNA.

«  TUNOI EMIYEVETIKWV PETABOAWV
- MeBuliwon DNA

—  Tporonoinon I0ToVWV

— Non-coding RNAs

«  MicroRNAs
«  long non-coding RNAs
- SRNAs

- 'Exouv ouoxeTIOTEl e 1010nabr avOpiKr UNOYoVIMOTNTA Kal
dlaTapayuevn EUPPUOYEVEDN

Klaver R & Gromoll J. Asian Journal of Andrology (2014); 16: 669-674
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AlaTapaxec pebulimonc DNA

-
DNA methylation aberrations

N . /*\/f“\/
Y, oy »,

, o e T e
N X_’__g\/

C;’oor speml parameters /

N R

Impaired fertilisation \_ Spantaneous abortions

s R

b

Imprinting disorders

Klaver R & Gromoll J. Asian Journal of Andrology (2014); 16: 669-674




MeBodol ekTinong Tou Baduou pebuAimonc Tou DNA

Global

Genome-wide

High-performance
liquid
chromatography
Bisulfite sequencing
of repetitive
elements

5-mC antibody
staining

Whole-genome
bisulfite sequencing

Genome-wide DNA
methylation arrays

Restriction landmark
genome scanning

Methylated DNA
immuneprecipitation

# Highly quantitative and reproducible
© Requires large amounts of
high-quality genomic DNA

# Requires very little DNA

# Quantitative, if a sufficient number of
clones is sequenced

& Labor-intensive

# Easy to perform

& Less sensitive

& Not very quantitative

# Comprehensive genomic coverage
# High quantitative accuracy
@ High costs

# Enable to measure DNA methylation
levels of preselected cytosines
throughout the genome

# Lower per-sample cost compared with
whole-genome bisulfite sequencing

& Limited genomic coverage

& High setup cost for designing
customized microarrays

@ Simultaneous DNA methylation
analysis of thousands of loci

& Dependent of specific restriction
enzyme cutting sites

@ Limited genome coverage and
sensitivity

© Can be followed by DNA microarrays
or next-generation sequencing

© Requires large amounts of genomic
DNA and antibody

Gene-specific  Bisulfite sequencing
of specific

genes (‘gold
standard’)

Pyrosequencing

Methylation
sensitive PCR

Bisulfite PCR
followed by
restriction
analysis (COBRA)

# Requires very little DNA

& Quantitative, if a sufficient number of
clones is sequenced

& Information on allele-specific
methylation possible

& Labor-intensive

& Internal control (control
dispensations) and accurate
quantification of multiple CpG
methylation sites in the same
reaction

& Time-effaective

& Only analysis of short to
medium-length DNA sequences

# Rapid and very sensitive technique

# Requires low quantity and quality
of DNA

& Not quantitative (in case of
MethyLight: quantitative by real-
time PCR)

# Requires low quantity of DNA

& Quantitative

& Provides data only for specific
restriction enzyme cutting sites

COBRA: combined bisufite-PCR restriction analysis

Klaver R & Gromoll J. Asian Journal of Andrology (2014); 16: 669-674




2UunEpaouaTa

O yeveTIKOG/HOPIaKOC EAEYXOC anoTEAEl avanoonaoTo TUNKA TNG
epyaoTnpiakng diepeuvnonc avopoloyikwv Nabnoswy kai 101aitepa TnG
UMOYOVIUOTNTAC.

«  JUMBAAAEl onpavTika OTNV TEKUNPIWON TNG AITIOAOYIKAG dIAyvwaong, oTnv
enAoyn Twv KaTaAnAwv BepaneuTikwv NApePBACEWY Kal TNV 0pOI) YEVETIKN
kaBodrynon.

Ol KUPIEC YEVETIKEC EEETATEIC NMOU dlEvEpyoUVTal OTN KABNUEPIVN KAIVIKA NpA&n
€ival 0 KUTTAPOYEVETIKOG EAEYXOC, N aAViXVeuon HIKPOeAAEIWewY Tou Yq Kal n
aviyveuon METAANGEEwV cuykekpinevwy yovidiwv (CFTR, yovidia nou
npokaAouv 2YY).

i - MeANOVTIKA, N EUPEIa EPAPHOYN VEWV TEXVOAOYIWV EAEYXOU YEVETIKWV KAl
ENIYEVETIKWV alolwoewv, onwc n NGS, 6a aAAa&el pi{ika To d1ayVwOTIKO
onAooTtaoio Tnc Avdpoloyiac.
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